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Abstract 

This standard specifies the Link Access Procedure on the 0-channel, LAPO. The purpose of LAPD is 
to convey information between layer-3 entities across the ISON user-network interface using the 
0-channel. LAPO is a protocol operating at the data link layer of the OSI architecture. This standard 
specifies the use of LAPO on a duplex, bit-transparent 0-channel on an ISON interface. The frame 
structure, elements of procedure, format of fields, and procedures for the proper operation of LAPO 
are specified. 



Fore w 0 rd (This Foreword is not part of the American National Standard Tl.602-1989 .) 

The project on signalling requirements for the ISDN user-network interface was initiated 
under the auspices of Accredited Standards Committee Tl on Telecommunications in 
response to the requirements of industry. In ISDN, the signalling system provides the 
user and the network with a sophisticated method of controlling communication 
resources. 

Two ISDN user-network interfaces are defined internationally in the International 
Telegraph and Telephone Consultative Committee (CCIT1) I-series Recommendations: 
the basic interface and the primary rate interface. At each interface, the network supports 
a set of ISDN basic bearer services. The forthcoming American National Standards on 
the minimal set of basic bearer services for the ISDN user-network basic interface (to be 
designated ANSI Tl .604) and the minimal set of basic bearer services for the ISDN user­
nctwork primary rate interface (to be designated ANSI Tl .603) specify a number of these 
services, their attributes, and the protocols for information transfer and signalling. The 
services require the use of this LAPD specification at the ISDN user-network interface. 

This standard was developed for Accredited Standards Committee Tl on Telecom­
munications by the ISDN Switching and Signalling Protocols Working Group, TIDI.2. 
The Working Group developed this specification through contributions and dedicated 
participation in the activities of the International Telegraph and Telephone Consultative 
Committee (CCITT) Study Group XI, ISDN and Telephone Networks Switching and 
Signalling Protocols during the VIIIth CCITT Study Period, 1985/1988. 

Suggestions for improvement of this standard will be welcome. They should be sent to 
Exchange Carriers Standards Association, Tl Secretariat, 5430 Grosvenor Lane, 
Bethesda, MD 20814-2122. 

This standard was processed and approved for submittal to ANSI by Accredited 
Standards Committee Tl, Telecommunications. Committee approval of the standard 
does not necessarily imply that all committee members voted for its approval. At the 
time it approved this standard, Accredited Standards Committee Tl had the following 
members: 

Ian M. Lifchus Chair 
Ivor N. Knight, Vice-Chair 
0. 1. Gusella, Jr, Secretary 
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American National Standard 
for Telecommunications 

Integrated Services Digital Network (ISDN) -
Data-Link Layer Signalling Specification 
for Application at the User-Network Interface 

1. Scope, Purpose, and Field of Application 

This standard contains the complete text of CCITT 
Recommendation Q.920, ISDN User-Network 
Interface Data-Link Layer - General Aspects, and 
CCITT Recommendation Q.921, ISDN User-Network 
Interface - Data-Link Layer Specification, as they will 
appear in the upcoming 1989 CCITT Blue Book.1 
This standard specifies the Link Access Procedure on 
the D-channel, LAPD. The purpose ofLAPD is to 
convey information between layer-3 entities across the 
ISDN user-network interface using the D-channel. 
LAPD is a protocol operating at the data-link layer of 
the OSI architecture. This standard specifies the use of 
LAPD on a duplex, bit-transparent D-channel on an 
ISDN interface. The frame structure, elements of 
procedure, format of fields, and procedures for the 
proper operation of LAPD are specified. 

2. Definitions 

The following terminology is used within this 
document. 

International Telegraph and Telephone 
Consultative Committee (CCITT). The CCITT is a 
permanent organ of the International 

1 Contact the Secretariat for more recent information. 

Telecommunication Union (ITU), a specialized agency 
of the United Nations since 1948. As the oldest 
international treaty organization, the ITU traces its 
formal beginnings to 1865. The CCITT was founded 
in 1954 for the purpose of promoting and ensuring the 
operation of international telecommunication systems. 

Integrated Services Digital Network (ISDN). A 
network, in general evolving from an existing 
telephony network, that provides end-to-end digital 
connectivity to support a wide range of both voice and 
nonvoice services. User access to an ISDN is via a 
limited set of standard multipurpose interfaces. 

D-channel. A channel carrying control and signalling 
information and, optionally, packetized information 
and telemetry. 

3. Referenced Standards 

CCITT Recommendation 1.320, ISDN Protocol 
Reference Model. 2 

CCITT Recommendation 1.412, ISDN User-Network 
Interfaces, Interface Structure, and Access 
Capabilities. 2 

CCITT Recommendation 1.430, Basic User-Network 
Interface Layer 1 Specification. 2 

2 This CCITI Recommendation is available in the 1984 Red Book, 
which is available from the American National Standards Institute, 
1430 Broadway, New York, NY 10018. 
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AMERICAN NATIONAL STANDARD Tl.602-1989 

CCITI Recommendation I.431, Primary Rate User­
Network Interface Layer 1 Specification.2 

CCITI Recommendation Q.930, ISDN User-Network 
Interface Layer 3: General Aspects.2 

CCITT Recommendation Q.931, ISDN User-Network 
Interface Layer 3 Specification. 2 

CCITT Recommendation X.200, Reference Model of 
Open Systems Interconnection for CCITI 
Applications.2 

CCITI Recommendation X.210, OSI Layer Service 
Conventions.2 

CCITT Recommendation X.25, Interface between Data 
Terminal Equipment (DTE) and Data Circuit­
Terminating Equipment (DCE) for Terminals 
Operating in the Packet Mode and Connected to Public 
Data Network by Dedicated Circuit.2 

ISO 3309, High-Level Data Link Control Procedures -
Frame Structure.3 

ISO 4335, High-Level Data Link Control Procedures -
Consolidation of Elements of Procedure.3 

4. Abbreviations and Acronyms 

AI Action indicator 
ASP Assignment source point 
CEI Connection endpoint identifier 
CES Connection endpoint suffix 
CIR Command/response field bit 
DISC Disconnect 
DL- Communication between Layer 3 

DLCI 
DM 
EA 
ET 
FCS 
FRMR 
I 
ID 
ISDN 
L3 
L2 

and the data link layer 
Data link connection identifier 
Disconnected mode 
Extended address field bit 
Exchange termination 
Frame check sequence 
Frame reject 
Information 
Identity 
Integrated service digital network 
Layer 3 
Layer 2 

3 Available from the American National Standards Institute 1430 
Broadway, New York, NY 10018. ' 

LI 
LAPB 
LAPD 

M 
MDL-

MPH-

N(R) 
N(S) 
NT 
OSI 
P/F 
PH-

RC 
REC 
REJ 
Ri 
RNR 
RR 
s 
s 
SABME 

SAP 
SAPI 
TE 
TEI 
TX 
u 
UA 
UI 
V(A) 
V(M) 
V(R) 
V(S) 
XID 

Layer 1 
Link access procedure - balanced 
Link access procedure on the D-
channel 

Modifier function bit 
Communication between the 
management entity and the data link 
layer 

Communication between system 
management and the physical layer 

Receive sequence number 
Send sequence number 
Network termination 
Open systems interconnection 
Pool/final bit 
Communication between the data 
link layer and the physical layer 

Retransmission counter 
Receiver 
Reject 
Reference number 
Receive not ready 
Receive ready 
Supervisory 
Supervisory function bit 
Set asynchronous balanced mode 
extended 

Service access point 
Service access point identifier 
Terminal equipment 
Terminal endpoint identifier 
Transmit 
Unnumbered 
Unnmumbered acknowledgment 
Unnumbered information 
Acknowledge state variable 
Recovery state variable 
Receive state variable 
Send state variable 
Exchange identification 

5. Requirements 

The American National Standard for signalling at the 
data link layer of the ISDN user-network interface 
shall be the 1988 CCITI Recommendations Q.920, 
ISDN User-Network Interface Data-Link Layer -
General Aspects, and Q.921, ISDN User-Network -
Data-Link Layer Specification. 

10 
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2 

3 

5 

CCITT Recommendation Q.920 1 

ISDN User-Network Interlace Data Link Layer -
General Aspects 

General 

Concepts and terminology 

Overview description of LAPD functions and procedures 

3. 1 General 

3.2 Unacknowledged operation 

3.3 Acknowledged operation 

3.4 Establishment of information transfer modes 

Service characteristics 

4. 1 General 

4.2 Services provided to layer 3 

4.3 Services provided to layer management 

4.4 Administrative services 

4.5 Model of the Data Link Service 

4.6 Services required from the physical layer 

Data link layer - Management structure 

5. 1 Data link procedure 

5.2 Multiplex procedure 

5.3 Structure of the data link procedure 

References 

1 ) This Recommendation will be included in the Series I 
Recommendations of the CCITT Blue Book (1988) under the number I.440. 
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General 

This Recommendation describes in general terms the Link Access 
Procedure on the D-channel, LAPD . The application of this protocol to other 
channel types is for further study. Details are provided in 
Recommendation Q.921(I.441) [1]. 

The purpose of LAPD is to convey information between layer 3 entities 
across the ISDN user-network interface using the D-channel. 

The definition of LAPD takes into consideration the principles and 
terminology of: 

Recommendations X.200 [2] and X.210 [3] - the reference 
model and layer service conventions for Open Systems 
Interconnection (OSI); 

Recommendation X.25 [4] - LAPB user-network interface 
for packet mode terminals; and 

ISO 3309 [5] and ISO 4335 [6] - High-level Data Link Control 
(HDLC) standards for frame structure and elements of procedures. 

LAPD is a protocol that operates at the data link layer of the OSI 
architecture. The relationship between the data link layer and other protocol 
layers is defined in Recommendation 1.320 [7]. 

Note 1 -The physical layer is currently defined in 
Recommendations I.430 [8] and I.431 [9] and layer 3 is defined in 
Recommendations Q.930(1.450) [10], Q.931(1.451) [11], and X.25 [4]. 
References should be made to these Recommendations for the complete 
definition of the procotols and procedures across the ISDN user-network 
interface. 

Note 2 - The term "data link layer" is used in the main text of 
this Recommendation. However, mainly in figures and tables, the terms "layer 2" 
and "L2" are used as abbreviations. Furthermore, in accordance with 
Recommendations Q.930(I.450) [10] and Q.931(I.451) [11], the term "layer 3" 
is used to indicate the layer above the data link layer. 

LAPD is independent of transmission bit rate. It requires a duplex, 
bit transparent D-channel. 

The characteristics of the D-channel are defined in 
Recommendation I.412 [12]. 

12 
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.§ 2 below describes basic concepts used in this Recommendation 
and Recommendation Q.921. 

§ 3 gives an overview description of LAPD functions and 
procedures. 

§ ~ summarizes the services that the data link layer provides to 
layer 3 and the services that the data link layer requires from the physical 
layer. 

§ 5 provides an overview of the data link layer structure. 

2 Concepts and terminology 

The basic structuring technique in the OSI reference model 
is layering. According to this technique, communication among 
application processes is viewed as being logically partitioned into an ordered 
set of layers represented in a vertical sequence as shown in 
Figure 1/Q.920. 

System 

Management 

I 
I 

~ 
I 

LM I Highest layer 
1 

T 

~ 
I 
I 
1 
r 

~ 
I 

LM I (N+l) layer 
I 
I 

~ LM 
I 
I (N) layer 
I 
I 

~ LM 1 
I (N-1) layer 
I 
I 

~ I 
I 
I 
I 

~ LM I Lowest layer I 
I 

LM Layer management (see Figure 10/Q.920) 
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FIGURE l/Q.g20 

Layering 
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A data link layer Service Access Point (SAP) is the point at 
which the data link layer provides services to layer 3. Associated with each 
data link layer SAP is one or more data link connection endpoint(s). See 
Figure 2/Q.920. A data link connection endpoint is identified by a data link 
connection endpoint identifier as seen from layer 3 and by a Data Link 
Connection Identifier (DLCI) as seen from the data link layer. 

Entities exist in each layer. Entities in the same layer, but in 
different systems which must exchange information to achieve a common objective 
are called "peer entities". Entities in adjacent layers interact 
through their common boundary. The services provided by the data link 
layer are the combination of the services and functions provided by both 
the data link layer and the physical layer. 

Layer 3 

Data link layer 

Layer 3 
entity 

/ 

Data link 
layer 

entity 

T1104600-86-

FIGURE 2/Q.920 

Data link layer service 
access point 

Data link connection 
endpoint 

Entities, service access ~oints and end~oints 
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Cooperation between data link layer entities is governed 
by a peer-to-peer protocol specific to the layer. In order for information to 
be exchanged between two or more layer 3 entities, an association must be 
established between the layer 3 entities in the data link layer using a data 
link layer protocol. This association is called a data link connection. 
Data link connections are provided by the data link layer between two or more 
SAPs (see Figure 3/Q.920). 

Layer 3 
entity 

Data link layer 
service access 
point 

Data link 
connection 
endpoint 

/ Data link connection ~ 

FIGURE 3/Q.920 

Peer-to-peer relationshin 

Layer 3 
entity 

• 

Tll046I0-86 

Data link layer message units are conveyed between data 
link layer entities by means of a physical connection. 

Layer 3 requests services from the data link layer via service 
primitives. The same applies for the interaction between the data link 
layer and the physical layer. The primitives represent, in an abstract way, the 
logical exchange of information and control between the data link layer and 
adjacent layers. They do not specify or constrain implementation. 

The primitives that are exchanged between the data link layer and 
adjacent layers are of the following four types (see also 
Figure 4/Q.920): 

a) REQUEST; 

b) INDICATION; 

c) RESPONSE; and 

d) CONFIRM. 
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Note - The same principle applies for data link layer-physical interactions. 

FIGURE lJ/Q.920 

Primitive action sequence 

The REQUEST primitive type is used when a higher layer is 
requesting a service from the next lower layer. 

The INDICATION primitive type is used by a layer providing a service 
to notify the next higher layer of any specific activity which is service 
related. The INDICATION primitive may be the result of an activity of the lower 
layer related to the primitive type REQUEST at the peer entity. 

The RESPONSE primitive type is used by a layer to acknowledge receipt, 
from a lower layer, of the primitive type INDICATION. 

The CONFIRM primitive type is used by the layer providing the 
requested service to confirm that the activity has been completed. 

Layer-to-layer interactions are specified in 
Recommendation Q.921. 
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Information is transferred, in various types of message units, 
between peer entities and between entities in adjacent layers that are attached 
to a specific SAP. The message units are of two types: 

message units of a peer-to-peer protocol; and 

message units that contain layer-to-layer information 
concerning status and specialized service requests. 

The message units of the layer 3 peer-to-peer protocol are carried 
by the data link connection. The message units containing layer-to-layer 
information concerning status and specialized service requests are never 
conveyed over a data link connection or a physical connection. 

This Recommendation specifies (see also Figure 5/Q.920): 

a) the peer-to-peer protocol for the transfer of information 
and control between any pair of data link layer service 
access points; and 

b) the interactions between the data link layer and layer 3, 
and between the data link layer and the physical layer. 
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3 Overview description of LAPD functions and procedures 

3. 1 General 

The purpose of LAPD is to convey information between layer 3 
entities across the ISDN user-network interface using the D-channel. 
Specifically LAPD will support: 

multiple terminal installations at the user-network 
interface; 

multiple layer 3 entities. 

All data link layer messages are transmitted in frames which are 
delimited by flags. (A flag is a unique bit pattern.) The frame structure is 
defined in Recommendation Q.921. 

LAPD includes functions for: 

a) the provision of one or more data link connections on a 
D-channel. Discrimination between the data link connections is 
by means of a data link connection identifier (DLCI) contained 
in each frame; 

b) frame delimiting, alignment and transparency, allowing 
recognition of a sequence of bits transmitted over a D-channel 
as a frame; 

c) sequence control, to maintain the sequential order of frames 
across a data link connection; 

d) detection of transmission, format and operational errors on 
a data link connection; 

e) recovery from detected transmission, format, and operational 
errors; 

f) notification to the management entity .of unrecoverable 
errors; and 

g) flow control. 

Data link layer functions provide the means for information 
transfer between multiple combinations of data link connection endpoints. The 
information transfer may be via point-to-point data link connections or via 
broadcast data link connections. In the case of point-to-point information 
transfer, a frame is directed to a single endpoint, while in the case of 
broadcast information transfer, a frame is directed to one or more endpoints. 

Figure 6/Q.920 shows three examples of point-to-point information 
transfer. Figure 7/Q.920 shows an example of broadcast information 
transfer. 

Two types of operation of the data link layer are defined for 
layer 3 information transfer: unacknowledged and acknowledged. They may 
coexist on a single D-channel. 
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3.2 Unacknowledged operation 

With this type of operation layer 3 information is transmitted in 
Unnumbered Information (UI) frames. 

At the data link layer the UI frames are not acknowledged. Even if 
transmission and format errors are detected, no error- recovery mechanism 
is defined. Flow control mechanisms are not defined. 

Unacknowledged operation is applicable for point-to-point and 
broadcast information transfer; that is, a UI frame may be sent to a specific 
endpoint or broadcast to multiple endpoints associated with a specific 
Service Access Point Identifier (SAPI) . 

3.3 Acknowledged operation 

With this type of operation, layer 3 information is transmitted in 
frames that are acknowledged at the data link layer. 

Error recovery procedures based on retransmission of unacknowledged 
frames are specified. In the case of errors which cannot be corrected by the 
data link layer, a report to the management entity is made. Flow control 
procedures are also defined. 
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Acknowledged operation is applicable for point-to-point information 
transfer. 

One form of acknowledged information transfer is defined, 
multiple frame operation. 

Layer 3 information is sent in numbered Information (I) frames. A 
number of I frames may be outstanding at the same time. Multiple frame 
operation is initiated by a multiple frame establishment procedure using a 
Set Asynchronous Balanced Mode Extended (SABME) command. 

3.1.J Establishment of information transfer modes 

3. J.j. 1 Data link connection identification 

A data link connection is identified by a Data Link Connection 
Identifier (DLCI) carried in the address field of each frame. 

The data link connection identifier is associated with a connection 
endpoint identifier at the two ends of the data link connection (see 
Figure 8/Q.920). 

The connection endpoint identifier is used to identify message units 
passed between the data link layer and layer 3. It consists of the SAP! 
and the Connection Endpoint Suffix (CES) . 

The DLCI consists of two elements: the SAP! and the Terminal 
Endpoint Identifier (TEI) 

The SAPI is used to identify the service access point on the network 
side or the user side of the user-network interface. 

The TEI is used to identify a specific connection endpoint within a 
service access point. 

The TEI is assigned by the network, if the user equipment is of the 
automatic TEI assignment category or it is entered into the user equipment, for 
example, by the user or the manufacturer, if the user equipment is of the 
nonautomatic TEI assignment category (see § 3.1.J.3). 

The DLCI is a pure data link layer concept. It is used internally 
by the data link layer entity and is not known by the layer 3 entity or 
management entity. In these latter entities, the concept of Connection 
Endpoint Identifier (CEI) will be used instead. 

The CEI is composed of the SAP! information and a reference value 
named CES. The CES is a value selected by the layer 3 or management entity to 
address the data link layer entity. When the relevant TEI is known by this 
entity, it will internally associate the DLCI to the CEI. The layer 3 and 
management entities will use this CEI to address its peer entity. 
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Overview description of the relationship between SAPI, TEI and DLCI 
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3.4.2 

states: 

Data link states 

A point-to-point data link entity may be in one of three basic 

a) TEI-unassigned state. In this state a TEI has not been 
assigned. No layer 3 information transfer is possible; or 

b) TEI-assigned state. In this state a TEI has been 
assigned by means of the TEI assignment procedure. Unacknowledged 
information transfer is possible; or 

c) multi-frame-established state. This state is established 
by means of a multiple frame establishment procedure. 
Acknowledged and unacknowledged information transfer are 
possible. 

Note - For the detailed description of procedures in 
Recommendation Q.921, an expansion of the basic set of states listed above is 
required. 

A broadcast data link entity is always in an information transfer 
state capable of only unacknowledged information transfer (that is, 
TEI-assigned state). 

3.4.3 TEI administration 

The purpose of the TEI assignment procedure is to allow a user 
equipment to obtain a TEI value that the data link layer entities within the 
user equipment will use in subsequent communications over the data link 
connections. 

The assigned TEI value is typically common to all SAPs (if more than 
one) in a user equipment. The procedure is conceptually located in the 
management entity. 

When a TEI has been assigned, the user equipment establishes an 
association between the TEI and a CES in each SAP (that is, the DLCI is 
associated with a CEI). In the network, the corresponding association is made 
upon reception of the first frame containing the assigned TEI, or at the time 
of TEI ass:gnment. 

At that point in time, a data link layer peer-to-peer association has 
been formed. 

The association between the DLCI and CEI will be removed by the TEI 
removal procedures on request from the management entity when recognizing that 
the TEI value is no longer valid. 

When in the TEI-assigned state or the multiple-frame-established 
state, the TEI check procedure may be used by the network to check the status 
of a TEI (for example, to determine if a user equipment has been disconnected 
from an installation). Optionally, the user equipment may request the network 
to initiate the TEI check procedure. 
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Examples of criteria for initiation of the TEI assignment procedure, 
the TEI check procedure, and the TEI removal procedures are described in 
Recommendation Q.921. 

Note - This section is not intended to provide a complete 
specification of possible criteria for establishing and removing an association 
between the DLCI and CEI. 

3.4.4 Establishment of multiple frame operation 

Before point-to-point acknowledged information transfer can start, 
an exchange of a SABME frame and an Unnumbered Acknowledgement (UA) frame 
must take place. 

The multiple frame establishment procedure is specified in detail in 
Recommendation Q.921. 

4 Service characteristics 

4. 1 General 

The data link layer provides services to layer 3 and to the layer 2 
management entity and utilizes the services provided by the physical layer and 
layer management. A formal description of the data link layer service provided 
to layer 3 and layer management is given in § 4.2 and § 4.3, respectively. The 
layer management service provided to the data link layer is given in § 4.4. 

Note - Communication between different layers in the OSI reference 
model makes use of primitives which are passed across the layer boundaries. 
The data link layer primitives defined in this Recommendation represent, in an 
abstract way, the logical exchange of information and control between the data 
link layer and adjacent layers. They do not specify nor constrain 
implementations. 

4.2 Services provided to layer 3 

The specification of the interactions with layer,3, (primitives) 
provides a description of the services that the data link layer, plus the 
physical layer, offer to layer 3, as viewed from layer 3. 

Two forms of information transfer service are associated with 
layer 3. The first is based on unacknowledged information transfer at the data 
link layer while the second service is based on acknowledged information 
transfer at the data link layer. 

Layer 3 message units are handled according to their respective 
layer 2 priority (see § 5.2). 
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4. 2. 1 Unacknowledged information transfer service 

Note - In this case the information transfer is not acknowledged 
at the data link layer. Acknowledgement procedures may be provided at higher 
layers. 

The information transfer is via broadcast or point-to-point data 
link connections. 

The characteristics of the unacknowledged information transfer service 
are summarized in the following: 

a) provision of a data link connection between layer 3 entities 
for unacknowledged information transfer of layer 3 message units; 

b) identification of data link connection endpoints; and 

c) no verification of message arrival within the peer data link 
layer entity. 

The primitives associated with the unacknowledged information 
transfer service are: 

DL-UNIT DATA-REQUEST/INDICATION 

The DL-UNIT DATA-REQUEST primitive is used to request that a 
message unit be sent using the procedures for unacknowledged information 
transfer service. The DL-UNIT DATA-INDICATION primitive indicates the arrival 
of a message unit received by means of an unacknowledged information transfer 
service. 

4.2.2 Acknowledged information transfer service 

One mode of operation is defined, multiple frame. 

The characteristics of the acknowledged information transfer service 
are summarized in the following: 

a) provision of a data link connection between layer 3 entities 
for acknowledged information transfer of layer 3 message units; 

b) identification of data link connection endpoints; 

c) sequence integrity of data link layer message units in the 
absence of malfunctions; 

d) notification to the peer entity in the case of errors, 
for example, loss of sequence; 

e) notification to the management entity of unrecoverable 
errors detected by the data link layer; and 

f) flow control. 
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The primitives associated with the acknowledged information 
transfer services are: 

i) Data transfer 

DL-DATA-REQUEST/INDICATION 

The DL-DATA-REQUEST primitive is used to request that a 
message unit be sent using the procedures for the acknowledged 
information transfer service. The DL-DATA-INDICATION primitive 
indicates the arrival of a message unit received by means of 
the acknowledged information transfer service. 

ii) Establishment of multiple frame operation 

DL-ESTABLISH-REQUEST/INDICATION/CONFIRM 

These primitives are used, respectively, to request, 
indicate and confirm the establishment of multiple frame 
operation between two service access points. 

iii) Termination of multiple frame operation 

DL-RELEASE-REQUEST/INDICATION/CONFIRM 

These primitives are used, respectively, to request, 
indicate and confirm an attempt to terminate multiple frame 
operation between two service access points. 

4.3 Services provided to layer management 

Only the unacknowledged information transfer service is provided to 
layer management in order that the data link layer management can communicate 
with its peer layer management. 

Note - In this case the information transfer is not acknowledged at 
the data link layer. Acknowledgement procedures may be provided by layer 
management. 

The information transfer is via broadcast connections, but in 
principle information transfer can also be via point-to-point connections 
(no application for data transfer via point-to-point connections has been 
identified or included in Recommendation Q.921). 

The characteristics of the unacknowledged information transfer service 
are summarized in the following: 
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a) provision of a data link connection between layer management 
entities for unacknowledged information transfer of data units; 

b) identification of data link connection endpoints; and 

c) no verification of message arrival within the peer data link layer 
entity. 
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The primitives associated with the unacknowledged information 
transfer service provided for layer management are: 

MDL-UNIT DATA-REQUEST/INDICATION 

The MDL-UNIT DATA-REQUEST primitive is used to request that a 
message unit be sent using the procedure for unacknowledged 
information transfer service for layer management. The 
MDL-UNIT DATA-INDICATION primitive indicates the arrival of a 
message unit received by means of the unacknowledged information 
transfer service to layer management. 

4.4 Administrative services 

The characteristics of the administrative services currently 
recognized are summarized in the following: 

a) assignment, checking, and removal of TEI values; and 

b) data link connection parameter passing (an optional 
service performed on a per connection basis). 

These services are considered to be conceptually provided 
by layer management either on the user side or the network side. The method 
of describing these administrative functions uses service primitives. 

The primitives associated with these services are: 

i) Assignment of TEI value 

MDL-ASSIGN-REQUEST/INDICATION 

The MDL-ASSIGN-INDICATION primitive is used to 
indicate to layer management the need for a TEI value. The 
MDL-ASSIGN-REQUEST primitive is used to pass the TEI value 
from layer management to the data link layer in order that the 
user data link layer entities can begin to communicate with 
the network data link layer entities. 

ii) Removal of TEI value 

MDL-REMOVE-REQUEST 

This primitive is used to convey a layer management function 
request for removal of a TEI value that has been previously 
assigned via the MDL-ASSIGN primitives. 

iii) Notification of error 

MDL-ERROR-INDICATION/RESPONSE 

These primitives are used to report error situations between 
layer management and the data link layer entities. 
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4.5 Model of the data link service 

4. 5. 1 General 

The ability of the data link layer to execute a service request by 
layer 3 depends on the internal state of the data link layer. For the layer 3 
entity, the internal state of the data link layer is represented by the state 
of that data link connection endpoint within a data link service access point 
which is used by this layer 3 entity to invoke a service. 

Consequently, the data link service may be defined by means of data 
link connection endpoint states, whereby the capabilities provided by the 
data link layer and the service primitives may be related to these states. 

In order to allow a data link service user to invoke a service by 
making use of primitives, the DL-primitives defined in Recommendation Q.921 
have to be related to: point-to-point data link connections (acknowledged or 
unacknowledged transfer of information) and/or broadcast data link connections 
(unacknowledged transfer of information) (see Table 1/Q.920). 

An unconfirmed service is defined as a service which does not 
result in an explicit confirmation. A confirmed service is defined as a service 
which results in an explicit confirmation from the service-provider. There is 
not necessarily any relationship to a response from the peer service-user. 

TABLE l/Q.920 

Applicability of DL-Primitives to information transfer modes 
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4.5.2 Data link layer representation as seen by layer 3 

4.5.2.1 Data link connection endpoint states 

The states of a data link connection endpoint' may be derived from 
the internal states of the data link layer entity supporting this type of a 
data link connection. 

4.5.2.2 Broadcast data link layer connection services 

A broadcast data link connection provides an unacknowledged 
information transfer service. 

The broadcast data link connection endpoint is always in 
the information transfer state. 

4.5.2.3 Point-to-point data link connection endpoint services 

A point-to-point data link connection provides both an 
unacknowledged and acknowledged information transfer service. Within each data 
link service access point, one or more than one data link connection endpoint 
may be present, each identified by a CES. 

The acknowledged information transfer service, in addition, implies 
the presence of the link establishment, link re-establishment and link 
release services. 

The point-to-point data link connection endpoint states are: 

link connection released state; 

awaiting establish state; 

awaiting release state; 

link connection established state. 

4.5.2.4 Sequences of primitives at one point-to-point d~ta link 
connection endpoint 

The primitives provide the procedural means to specify conceptually 
how a data link service user can invoke a service. 

This section defines the constraints on the sequence in which the 
primitives may occur. The sequences are related to the states at one 
point-to-point data link connection endpoint. 

The possible overall sequences of primitives at a point-to-point data 
link connection endpoint are defined in the state transition diagram, 
Figure 9/Q.920. The link connection released and link connection 
established states are stable states whilst the awaiting establish and 
awaiting release are transition states. 
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4.6 Services required from the physical layer 

The services provided by the physical layer are described in detail 
in Recommendation I.430 [8] or I.431 [9]. They are summarized in the 
following: 

a) physical layer connection for the transparent transmission 
of bits in the same order in which they are submitted to the 
physical layer; 

b) indication of the physical status of the D-channel; and 

c) transmission of data link layer message units according to 
their respective data link layer priority. 

Some of the above services may be implemented in the management 
entity on the user side or network side. The method of describing these 
services is by means of service primitives. The primitives between the data 
link layer and the physical layer are: 

5 

i) PH-DATA-REQUEST/INDICATION 

These primitives are used to request that a message unit be 
sent and to indicate the arrival of a message unit. 

ii) Ac ti vat ion 

PH-ACTIVATE-REQUEST/INDICATION 

These primitives are used to request activation of the 
physical layer connection, and to indicate that the physical 
layer connection has been activated. 

iii) Deactivation 

PH-DEACTIVATE-REQUEST/INDICATION 

This primitive is used to indicate tnat the physical layer 
connection has been deactivated. 

Data link layer - management structure 

The data link layer - management structure is shown in 
Figure 10/Q.920. This figure is a model shown for illustrative purposes only, 
and does not constrain implementations. 

The layer management entity (LME) provides for the 
management of resources that have a layer-wide impact. Access to the LME is 
provided by means of a specific SAPI. Functions provided by the LME are: 

TEI assignment 

TEI check 

TEI removal 
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The connection management entity (CME) provides for the 
management of resources that have an impact on individual connections. 
Selection of the CME is based on a specific data link layer frame type not used 
in the acknowledged or unacknowledged information transfer services. Functions 
provided by the CME are: 

parameter initialization (optional); 

error processing; 

connection flow control invocation. 
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5.1 Data link procedure 

This procedure analyzes the control field of the received frame 
(see Recommendation Q.921) and provides appropriate peer-to-peer 
responses and layer-to-layer indications. In addition, it analyzes the data 
link layer service primitives and transmits the appropriate peer-to-peer 
commands and responses. 

5.2 Multiplex procedure 

This procedure analyzes the flag, Frame Check Sequence (FCS) , and 
address octets of a received frame. If the frame is correct, it distributes the 
frame to the appropriate data link procedures block based on the DLCI 
(see Recommendation Q.921). 

On frame transmission, this procedure may provide data link layer 
contention resolution between the various data link procedure blocks. The 
contention resolution is based on the SAPI value, giving priority to SAPI = O 
information. 

5.3 Structure of the data link procedure 

The functional model of the data link procedure is shown in 
Figure 11/Q.920. The model consists of several functional blocks for 
point-to-point and broadcast connections. 

CES (0) CES (I) CES (n) 

---- x -------- x -------- x ----+-

Broadcast 
data link 

1 

••••• SAPn 

Point-to~point 

data link 
PROCEDURE 

Data link procedures 

1 
To multiplex procedure 

FIGURE ll/Q.920 

Data link procedure structure 

Point-to-point 
data link 

PROCEDURE 

1 
Tl I 04690-86 

33 



AMERICAN NATIONAL STANDARD Tl.602 1989 

References 

[1] CCITT Recommendation Q.921(1.441) ISDN user-network interface 
data link layer specification. 

[2] CCITT Recommendation X.200 Reference model of open systems 
interconnection for CCITT applications. 

[3] CCITT Recommendation X.210 OSI layer service conventions. 

[4] CCITT Recommendation X.25 Interface between data terminal equipment 
(DTE) and data circuit-terminating equipment (DCE) for terminals 
operating in the packet mode and connected to public data networks 
by dedicated circuit. 

[5] ISO 3309 Data communication - High-level data link control procedures 
- Frame structure. 

[6] ISO 4335 Data communication - High-level data link control procedures 
- Consolidation of elements of procedures. 

[7] CCITT Recommendation I.320 ISDN protocol reference model. 

[8] CCITT Recommendation I.430 Basic user-network interface layer 
specification. 

[9] CCITT Recommendation I.431 Primary rate user-network interface 
layer 1 specification. 

[10] CCITT Recommendation Q.930(1.450) ISDN user-network interface 
layer 3 - general aspects. 

[11] CCITT Recommendation Q.931(1.451) ISDN user-network interface 
layer 3 specification. 

[12] CCITT Recommendation I.412 ISDN user-network interfaces interface 
structure and access capabilities. 

34 



AMERICAN NATIONAL STANDARD Tl.602-1989 

2 

3 

CCITT Recommendation Q.921 1 

ISDN User-Network Interface Data Link Layer -
Specification 

General 

Frame structure for peer-to-peer communication 

2.1 General 

2.2 Flag sequence 

2.3 Address field 

2.4 Control field 

2.5 Information field 

2.6 Transparency 

2.7 Frame Checking Sequence (FCS) field 

2.8 Format convention 

2.9 Invalid frames 

2.10 Frame abort 

Elements of procedures and formats of fields for data link layer 
peer-to-peer communication 

3.1 General 

3.2 Address field format 

3,3 Address field variables 

3.4 Control field formats 

3,5 Control field parameters and associated state variables 

3.6 Frame types 

1> This Recommendation will be included in 
the Series I Recommendations of the CCITT Blue Book (1988) under the 
number I. ltltl. 

35 



AMERICAN NATIONAL STANDARD Tl.602-1989 

4 

5 

Elements for layer-to-layer communication 

4. 1 General 

4.2 Primitive procedures 

Definition of the peer-to-peer procedures of the data link layer 

5.1 Procedure for the use of the P/F bit 

5.2 Procedures for unacknowledged information transfer 

5.3 Terminal Endpoint Identifier (TEI) Management Procedures 

5.4 Automatic negotiation of data link layer parameters 

5.5 Procedures for establishment and release of multiple 
frame operation 

5.6 Procedures for information transfer in multiple 
frame operation 

5.7 Re-establishment of multiple frame operation 

5.8 Exception condition reporting and recovery 

5.9 List of system parameters 

5.10 Data link layer monitor function 

ANNEX A -Provision of point-to-point signalling connections 

ANNEX B- SDL for point-to-point procedures 

ANNEX C - SDL for broadcast orocedures 

ANNEX D-State transition tables for point-to-point procedures for 
the data link layer 

APPENDIX I - Retransmission of REJ response frames 

APPENDIX II-Occurrence of MDL-ERROR-INDICATION within the basic states 
and actions to be taken by the management entity 

APPENDIX III - Deactivation procedures 

APPENDIX IV - Automatic negotiation of data link layer parameters 

References - Abbreviations and acronyms used in Recommendation Q. 921 

36 



AMERICAN NATIONAL STANDARD Tl.602-1989 

1 General 

This Recommendation specifies the frame structure, elements of 
procedure, format of fields and procedures for the p'roper operation of the Link 
Access Procedure on the D-channel, LAPD. 

The concepts, terminology, overview description of LAPD functions and 
procedures, and the relationship with other Recommendations are described in 
general terms in Recommendation Q.920(1.440) [1]. 

Note 1 -As stated in Recommendation Q.920(1.440), the term "data 
link layer" is used in the main text of this Recommendation. However, mainly in 
figures and tables, the terms "layer 2" and "L2" are used as abbreviations. 
Furthermore, in accordance with Recommendations Q.930(1.450) [2] 
and Q.931 (I.451) [3], the term "layer 3" is used to indicate the layer above 
the data link layer. 

Note 2 - All references within this document to "layer management 
entity" and/or "connection management entity" refer to those entities at the 
data link layer. 

2 Frame structure for peer-to-peer communication 

2.1 General 

All data link layer peer-to-peer exchanges are in frames conforming 
to one of the formats shown in Figure 1/Q.921. Two format types are shown in 
the figure: format A for frames where there is no information field and 
format B for frames containing an information field. 

2.2 Flag sequence 

All frames shall start and end with the flag sequence consisting of 
one O bit followed by six contiguous 1 bits and one 0 bit. The flag preceding 
the address field is defined as the opening flag. The flag following the Frame 
Check Sequence (FCS) field is defined as the closing flag. The closing flag may 
also serve as the opening flag of the next frame, in some applications. 
However, all receivers must be able to accommodate receipt of one or more 
consecutive flags. See ISDN User-Network Interfaces:- Layer 1 Recommendations 
(I.43x series) [4], [5] for applicability. 

2.3 Address field 

The address field shall consist of two octets as illustrated in 
Figure 1/Q.921. The address field identifies the intended receiver of a 
command frame and the transmitter of a response frame. The format of the 
address field is defined in § 3.2. 

A single octet address field is reserved for LAPB operation in order 
to allow a single LAPB [6] data link connection to be multiplexed along with 
LAPD data link connections. 
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Format A Format B 

8 7 6 5 4 3 2 1 87654321 

Flag Octet 1 Flag Octet 1 

0 1 1 1 1 1 1 0 0 l 1 1 1 1 1 0 

Address Address 

(high order octet) 
2 

{high order octet) 2 

-------------------- --------------------
Address Address 

(low order octet) 3 (low order octet) 3 

Control a) 
Control a) 

-----------------~ 
Control a) 

4 

----------------- 4 I • 
Control a) Information • 

• 
• 

FCS (first octet) N - 2 FCS (fast octet) N - 2 
~-------------------- ~-------------------~ 

FCS (second octet) N - 1 FCS (second octet) N - I 

0 1 1 

Flag Flag 
N 

1 1 1 1 0 0 1 1 1 1 1 1 0 

a) Unacknowledged operation - one octet 
Multiple frame operation - two octets for frames with sequence numbers; 

- one octet for frames without sequence numbers 

FIGURE 1/Q.921 

Frame formats 
2.4 Control field 

The control field shall consist of one or two octets. 

N 

Figure 1/Q.921 illustrates the two frame formats (A and B), each with a control 
field of one or two octets, depending upon the type of frame. 

The format of the control field is defined in § 3.4. 

2.5 Information field 

The information field of a frame, when present, follows the control 
field (see§ 2.4 above) and precedes the frame check sequence (see § 2.7 
below). The contents of the information field shall consist of an integer 
number of octets. 

§ 5.9.3. 
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2.6 Transparency 

A transmitting data link layer entity shall examine the frame 
content between the opening and closing flag sequences, (address, control, 
information and FCS fields) and shall insert a 0 bit after all sequences of 
five contiguous 1 bits (including the last five bits of the FCS) to ensure 
that a flag or an abort sequence is not simulated within the frame. A receiving 
data link layer entity shall examine the frame contents between the opening and 
closing flag sequences and shall discard any 0 bit which directly follows 
five contiguous 1 bits. 

2.7 Frame check sequence (FCS) field 

The FCS field shall be a 16-bit sequence. It shall be the ones 
complement of the sum (modulo 2) of: 

a) the remainder of xk 
(xis+ xi~+ x13 +-x12 
+-x11 +-x10 +-x9 +Xe 
+ X7 + x6 + X 5 -+ x~-+ X 3 
+ x2 + x + 1) divided (modulo 2) by the generator 
polynomial x 16 + x 12 + x 5 + 1, 
where k is the number of bits in the frame existing between, but 
not including, the final bit of the opening flag and the first 
bit of the FCS, excluding bits inserted for transparency, and 

b) the remainder of the division (modulo 2) by the generator 
polynomial x 16 + x 12 + x 5 + 1, of the 
product of x16 by-the c;ntent of the frame existing between, but 
not including, the final bit of the opening flag and the 
first bit of the FCS, excluding bits inserted for transparency. 

As a typical implementation at the transmitter, the initial 
content of the register of the device computing the remainder of the division 
is preset to all ls and is then modified by division by the generator 
polynomial (as described above) on the address, control and information fields; 
the ones complement of the resulting remainder is transmitted as the 
16-bit FCS. 

As a typical implementation at the receiver, the initial content of 
the register of the device computing the remainder is preset to all ls. The 
final remainder, after multiplication by x 16 and then division 
{modulo 2) by the generator polynomial x 16 

+ x 12 + x 5 + 1 of the serial incoming protected 
bits and-the FCS, will be 0001110100001111 (x 15 

through ! 0, respectively) in the absence of transmission 
errors. 

39 



AMERICAN NATIONAL STANDARD Tl.602-1989 

2.8 Format convention 

2.8. 1 Numbering convention 

The basic convention used in this Recommendation is illustrated in 
Figure 2/Q.921. The bits are grouped into octets. The bits of an octet are 
shown horizontally and are numbered from 1 to 8. Multiple octets are shown 
vertically· and are numbered from 1 to ~· 

8 7 6 5 4 3 2 1 

Octet 1 

2 

n 

FIGURE 2/Q.921 

Format convention 

2.8.2 Order of bit transmission 

The octets are transmitted in ascending numerical order; inside an 
octet bit 1 is the first bit to be transmitted. 

2.8.3 Field mapping convention 

When a field is contained within a single octet, the lowest bit 
number of the field represents the lowest order value. 

When a field spans more ~han one octet, the order of bit values 
within each octet progressively decreases as the octet number increases. The 
lowest bit number associated with the field represents the lowest order 
value. 

For example, a bit number can be identified as a couple (o, b) 
-- where o is the octet number and b is the relative bit number within the - -

octet. Figure 3/Q.921 illustrates a field that spans from bit (1, 3) to 
bit (2, 7). The high order bit of the field is mapped on bit (1, 3) and the 
low order bit is mapped on bit (2, 7). 
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8 7 15 s 4 3 2 1 

I~. 2• 2" 2:: hi. octet. o! t.he Cield 

2° 2nd octet or the Cield 

FIGURE 3/Q.921 

Fie 1 d napping conver.t ion 

An exception to the preceding field mapping convention is the data 
link layer FCS field, which spans two octets. In this 
case, bit 1 of the first octet is the high order bit and bit 8 of the second 
octet is the low order bit (Figure 4/Q.921). 

8 7 s 3 2 1 

Isl. octet or t.he field 

2nd octet or the field 

FIGURE 4/Q.921 

FCS mapping convent ic•n 

2.9 Invalid frames 

An invalid frame is a frame which: 

a) is not properly bounded by two flags, or 

b) has fewer than six octets between flags of frames that 
contain sequence numbers and fewer than five octets between 
flags of frames that do not contain sequence numbers, or 

c) does not consist of an integral number of octets prior to 
zero bit insertion or following zero bit extraction, or 

d) contains a frame check sequence error, or 

e) contains a single octet address field. 

Invalid frames shall be discarded without notification to the 
sender. No action is taken as the result of that frame. 
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2.10 Frame abort 

Receipt of seven or more contiguous 1 bits shall be interpreted 
as an abort and the data link layer shall ignore the frame currently 
being received. 

3 Elements of procedures and formats of fields for data link layer 
peer-to-peer communication 

3.1 General 

The elements of procedures define the commands and responses that 
are used on the data link connections carried on the D-channel. 

Procedures are derived from these elements of procedures and are 
described in § 5. 

3.2 Address field format 

The address field format shown in Figure 5/Q.921 contains the 
address field extension bits, a command/response indication bit, a data 
link layer Service Access Point Identifier (SAPI) subfield, and a Terminal 
Endpoint Identifier (TEI) subfield. 

8 7 3 

SAP! C/R EA Octet 2 

0 

TEI EA 
J I 

3 

EA -= Addr~ field extension bit 

C/R ""' Comm&11d/response field bit 

SAPI - Service a.ecesa point identifier 

TEI - Terminal endpoint identifier 

FIGURE S/Q.921 

Addr~ss fi~ld format 
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3.3 Address field variables 

3.3.1 Address field extension bit (EA) 

The address field range is extended by reserving the first 
transmitted bit of the address field octets to indicate the final octet of the 
address field. The presence of a 1 in the first bit of an address field octet 
signals that it is the final octet of the address field. The double octet 
address field for LAPD operation shall have bit 1 of the first octet set to a 
0 and bit 1 of the second octet set to 1. 

3.3.2 Command/response field bit (CIR) 

The C/R bit identifies a frame as either a command or a response. 
The user side shall send commands with the CIR bit set to 0, and responses 
with the C/R bit set to 1. The network side shall do the opposite; that is 
commands are sent with C/R set to 1, and responses are sent with CIR set 
to 0. The combinations for the network side and user side are shown in 
Table 1/Q.921. 

In conformance with HDLC rules, commands use the address of the peer 
data link layer entity while responses use the address of their own data link 
layer entity. According to these rules, both peer entities on a 
point-to-point data link connection use the same Data Link Connection 
Identifier (DLCI) composed of a SAPI-TEI where SAPI and TEI conform to the 
definitions contained in §§ 3.3.3 and 3.3.4 and define the data link connection 
as described in Recommendation Q.920, § 3.4.1. 

TABLE l/Q.921 

C JR field bit usage 

Command/Responu direction C/R value 

network side ~ user side 1 
Command 

user side ~ network side 0 

network side ~ user side 0 
Response 

user side ~ network side 1 
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3.3.3 Service access point identifier (SAPI) 

The SAPI identifies a point at which data link layer services are 
provided by a data link layer entity to a layer 3 or management entity. 
Consequently, the SAPI specifies a data link layer entity that should process a 
data link layer frame and also a layer 3 or management entity which is to 
receive information carried by the data link layer frame. The SAPI allows 
64 service access points to be specified, where bit 3 of the address field 
octet containing the SAPI is the least significant binary digit and bit 8 is 
the most significant. The SAPI values are allocated as shown in 
Table 2/Q.921. 

3.3.4 

SAPI 
Value 

0 
1 
16 
63 

JAJI Others 

TABLE 2/Q.921 

Related layer 3 or management entity 

Call control procedures 
Reserved for packet mode communications using Q.931 call control procedures 
Packet communication conforming to X.25 Level 3 procedures 
Layer 2 }vfanagement procedures 
Reserved for future standardization 

Note - The reservation of SAPI values for experimental purposes is for further study. 

Terminal endpoint identifier (TEI) 

The TEI for a point-to-point data link connection may be associated 
with a single Terminal Equipment (TE). A TE may contain one or more TEis used 
for point-to-point data transfer. The TEI for a broadcast data link connection 
is associated with all user side data link layer entities containing the same 
SAPI. The TEI subfield allows 128 values where bit 2 of the address field octet 
containing the TEI is the least significant binary digit and bit 8 is the most 
significant binary digit. The following conventions shall apply in the 
assignment of these values. 

3.3.4.1 TEI for broadcast data link connection 

The TEI subfield bit pattern 111 1111 (= 127) is defined as the 
group TEI. The group TEI is assigned to the broadcast data link connection 
associated with the addressed Service Access Point (SAP). 
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3.3.4.2 TEI for point-to-point data link connection 

The remaining TEI values are used for the point-to-point data link 
connections associated with the addressed SAP. The range of TEI values shall be 
allocated as shown in Table 3/Q.921. 

Non-automatic TEI values are selected by the user, and their 
allocation is the responsibility of the user. 

Automatic TEI values are selected by the network, and their allocation 
is the responsibility of the network. 

For further information regarding point-to-point situations, see 

Annex A. 

TABLE 3/Q.921 

TEI 
Value User Type 

0-63 Non-automatic TEI assignment user equipment 

64-126 Automatic TEI assignment user equipment 

3.4 Control field formats 

The control field identifies the type of frame, which will be 
either a command or response. The control field will contain sequence numbers, 
where applicable. 

Three types of control field formats are specified: numbered 
information transfer (I format), supervisory functions (S format), and 
unnumbered information transfers and control functions (U format). The control 
field formats are shown in Table 4/Q.921. 
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3.~.1 

TABLE 4/Q.921 

Control field formats 

Control field bits 

N(S) 

N(R) 

s 

(modulo 128) 8 7 6 5 4 3 2 1 

N(S) 0 
I format 

Octet 4 

N(R) p 5 

x x x x s 0 1 Octet 4 
S format l s l 

N(R) P/F 5 

U format M M M lP/F l M Ml 1 1 Octet 4 

Transmitter send sequence number M Modifier function bit 

Transmitter receive sequence number P /F Poll bit when issued as a command, 
final bit when issued as a response 

Supervisory function bit X Reserved and set to 0 

Information transfer (I) format 

The I format shall be used to perform an information transfer 
between layer 3 entities. The functions of N(S), N(R) and P (defined in§ 3.5) 
are independent; that is, each I frame has an N(S) sequence number, an N(R) 
sequence number which may or may not acknowledge additional I frames received 
by the data link layer entity, and a P bit that may be set to 0 or 1. 

The use of N(S), N(R), and P is defined in§ 5. 

3.~.2 Supervisory (S) format 

The S format shall be used to perform data link supervisory control 
functions such as: acknowledge I frames, request retransmission of I frames, 
and request a temporary suspension of transmission of I frames. The functions 
of N(R) and P/F are independent, that is, each supervisory frame has an N(R) 
sequence number which may or may not acknowledge additional I frames received 
by the data link layer entity, and a P/F bit that may be set to O 
or 1. 

Unnumbered (U) format 

·~. The U format shall be used to provide additional data link control 
functions and unnumbered information transfers for unacknowledged information 
transfer. This format does not contain sequence numbers. It does include a P/F 
bit that may be set to O or 1. 
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3.5 Control field parameters and associated state variables 

The various parameters associated with the control field formats 
are described in this section. The coding of the bits within these parameters 
is such that the lowest numbered bit within the parameter field is the least 
significant bit. 

3. 5. 1 Poll/Final (P/F) bit 

All frames contain the Poll/Final (P/F) bit. The P/F 
bit serves a function in both command frames and response frames. In command 
frames the P/F bit is referred to as the P bit. In response frames it is 
referred to as the F bit. The P bit set to 1 is used by a data link layer 
entity to solicit (poll) a response frame from the peer data link layer entity. 
The F bit set to 1 is used by a data link layer entity to indicate the 
response frame transmitted as a result of a soliciting (poll) command. 

The use of the P/F bit is described in § 5. 

3.5.2 Multiple frame operation - variables and sequence numbers 

3.5.2.1 Modulus 

Each I frame is sequentially numbered and may have the value O 
through n minus 1 (where n is the modulus of the sequence numbers). The 
modulus equals 128 and th~ sequence numbers cycle through the entire range, 
0 through 127. 

3.5.2.2 Send state variable V(S) 

Each point-to-point data link connection endpoint shall have an 
associated V(S) when using I frame commands. V(S) denotes the sequence number 
of the next I frame to be transmitted. The V(S) can take on the value 0 through 
E minus 1. The value of V(S) shall be incremented by 1 with each successive 
I frame transmission, and shall not exceed V(A) by more than the maximum number 
of outstanding I frames k. The value of k may be in the range of 
1 $ k ::; 127. -

3.5.2.3 Acknowledge state variable V(A) 

Each point-to-point data link connection endpoint shall have an 
associated V(A) when using I frame commands and supervisory frame 
commands/responses. V(A) identifies the last frame that has been 
acknowledged by its peer [V(A) - 1 equals the N(S) of the last acknowledged 
I frame]. V{A) can take on the value 0 through n minus 1. The value of V(A) 
shall be updated by the valid N(R) values received from its peer 
(see§ 3.5.2.6). A valid N(R) value is one that is in the range 
V(A) ::; N(R) $ V(S). 

3.5.2.4 Send sequence number N(S) 

Only I frames contain N{S), the send sequence number of transmitted 
I frames. At the time that an in-sequence I frame is designated for 
transmission, the value of N(S) is set equal to V(S). 
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3.5.2.5 Receive state variable V(R) 

Each point-to-point data link connection endpoint shall have an 
associated V(R) when using I frame commands and supervisory frame 
commands/responses. V(R) denotes the sequence number of the next in-sequence 
I frame expected to be received. V(R) can take on the value 0 through~ 
minus 1. The value of V(R) shall be incremented by one with the receipt of an 
error-free, in-sequence I frame whose N(S) equals V(R). 

3.5.2.6 Receive sequence number N(R) 

All I frames and supervisory frames contain N(R), the expected send 
sequence nwnber of the next received I frame. At the time that a frame of the 
above types is designated for transmission, the value of N(R) is set equal to 
V(R). N(R) indicates that the data link layer entity transmitting the N(R) has 
correctly received all I frames numbered up to and including N(R) - 1. 

Unacknowledged operation - variables and parameters 

No variables are defined. One parameter is defined, N201 (see 
§ 5.9.3). 

3.6 Frame types 

3. 6. 1 Commands and responses 

The following commands and responses are used by either the user or 
the network data link layer entities and are represented in Table 5/Q.921. Each 
data link connection shall support the full set of commands and responses for 
each application implemented. The frame types associated with each of the two 
applications are identified in Table 5/Q.921. 

Frame types associated with an application not implemented 
shall be discarded and no action shall be taken as a result of that frame. 

For purposes of the LAPD procedures in each application, those 
encodings not identified in Table 5/Q.921 are identified as undefined command 
and response control fields. The actions to be taken are specified in § 5.8.5. 

The commands and responses in Table 5/Q.921 are defined 
in§§ 3.6.2-3.6.12. 
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TABLE 5/Q.921 

Commands and responses - modulo 128 

Encoding 
Commands Responses 8 7 6 5 4 3 2 1 

I (information) 
N(S) 0 

N(R) p 

RR (receive RR (receive 0 0 0 0 0 0 0 1 
ready) ready) N(R) P/F 

RNR (receive RNR (receive 0 0 0 0 0 1 0 1 
not ready) not ready) N(R) P/F 

REJ REJ 0 0 0 0 1 0 0 1 
(reject) (reject) N(R) P/F 

SABME {set 
asynchronous 

balanced 0 I 1 p 1 1 1 1 

mode 
extended) 

DM (disconnected 
0 0 0 F 1 I 1 1 

mode) 

UI (unnumbered o· o 0 p 0 0 1 1 
information) 

DISC 
(disconnect) 0 1 0 p 0 0 I I 

UA (unnumbered 
0 I I F 0 0 I I 

acknowledgement) 

FRMR (frame -

reject) 
1 0 0 F 0 I I 1 

XID (Exchange XID (Exchange 
Id en tific ation) Identification) 1 0 1 P/F 1 1 I 1 

See Note See Note 

Octet 

4 

5 

4 

5 

4 
5 

4 

5 

4 

4 

4 

4 

4 

4 

4 

Note - Use of the XID frame other than for parameter negotiation procedures (see § 5.4) is for 
further study. 
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3.6.2 Information (I) command 

The function of the information (I) command is to transfer, across 
a data link connection, sequentially numbered frames containing information 
fields provided by layer 3. This command is used in the multiple frame 
operation on point-to-point data link connections. 

Set asynchronous balanced mode extended (SABME) command 

The SABME unnumbered command is used to place the addressed 
user side or networK side into modulo 128 multiple frame acknowledged 
operation. 

No information field is permitted with the SABME command. A data link 
layer entity confirms acceptance of an SABME command by the transmission at the 
first opportunity of a UA response. Upon acceptance of this command, the data 
link layer entity 1 s V(S), V(A), and V(R) are set to 0. The transmission of an 
SABME command indicates the clearance of all exception conditions. 

Previously transmitted I frames that are unacknowledged when this 
command is processed remain unacknowledged and are discarded. It is the 
responsibility of a higher level (for example, layer 3) or the management 
entity to recover from the possible loss of the contents of such I frames. 

3.6.4 Disconnect (DISC) command 

The DISC unnumbered command is used to terminate the multiple frame 
operation. 

No information field is permitted with the DISC command. The data link 
layer entity receiving the DISC command confirms the acceptance of a DISC 
command by the transmission of a UA response. The data link layer entity 
sending the DISC command terminates the multiple frame operation when it 
receives the acknowledging UA or DM response. 

Previously transmitted I frames that are unacknowledged when this 
command is processed remain unacknowledged and are discarded. It is the 
responsibility of a higher level (for example, layer 3) or the management 
entity to recover from the possible loss of the contents of such I frames. 

3.6.5 Unnumbered information (UI) command 

When a layer 3 or management entity requests unacknowledged 
information transfer, the UI unnumbered command is used to send 
information to its peer without affecting data link layer variables. UI command 
frames do not carry a sequence number and therefore, the UI frame may be lost 
without notification. 
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3.6.6 Receive ready (RR) command/response 

The RR supervisory frame is used by a data link layer 
entity to: 

a) indicate it is ready to receive an I frame; 

b) acknowledge previously received I frames numbered up to and 
including N(R) - 1 (as defined in§ 5); and 

c) clear a busy condition that was indicated by the earlier 
transmission of an RNR frame by that same data link layer 
entity. 

In addition to indicating the status of a data link layer entity, 
the RR command with the P bit set to 1 may be used by the data link layer 
entity to ask for the status of its peer data link layer entity. 

3.6.7 Reject (REJ) command/response 

The REJ supervisory frame is used by a data link layer 
entity-to request retransmission of I frames starting with the frame numbered 
N(R). The value of N(R) in the REJ frame acknowledges I frames numbered up to 
and including N(R) - 1. New I frames pending initial transmission shall be 
transmitted following the retransmitted I frame(s). 

Only one REJ exception condition for a given direction of information 
transfer is established at a time. The REJ exception condition is cleared 
(reset) upon the receipt of an I frame with an N(S) equal to the N(R) of the 
REJ frame. An optional procedure for the retransmission of a REJ response 
frame is described in Appendix I. 

The transmission of a REJ frame shall also indicate the clearance of 
any busy condition within the sending data link layer entity that was reported 
by the earlier transmission of an RNR frame by that same data link layer 
entity. 

In addition to indicating the status of a data link layer entity, the 
REJ command with P bit set to 1 may be used by the-data link layer entity to 
ask for the status of its peer data link layer entity. 

3.6.8 Receive not ready (RNR) command/response 

The RNR supervisory frame is used by a data link layer 
entity to indicate a busy condition; that is, a temporary inability to accept 
additional incoming I frames. The value of N(R) in the RNR frame acknowledges 
I frames numered up to and including N(R)-1. 

In addition to indicating the status of a data link layer entity, the 
RNR command with the P bit set to 1 may be used by the data link layer entity 
to ask for the status of its peer data link layer entity. 
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3.6.9 Unnumbered acknowledgement (UA) response 

The UA unnumbered response is used by a data link layer 
entity to acknowledge the receipt and acceptance of the mode-setting 
commands (SABME or DISC). Received mode-setting commands are not processed 
until the UA response is transmitted. No information field is permitted with 
the UA response. The transmission of the UA response indicates the clearance of 
any busy condition that was reported by the earlier transmission of an RNR 
frame by that same data link layer entity. 

3. 6. 10 Disconnected mode (DM) response 

The DM unnumbered response is used by a data link layer 
entity to report to its peer that the data link layer is in a state such that 
multiple frame operation cannot be performed. No information field is permitted 
with the DM response. 

3. 6. 11 Frame reject (FRMR) response 

The FRMR unnumbered response may be received by a data link 
layer entity as a report of an error condition not recoverable by 
retransmission of the identical frame, i.e. at least one of the following error 
conditions resulting from the receipt of a valid frame: 

a) the receipt of a command or response control field that is 
undefined or not implemented; 

b) the receipt of a supervisory or unnumbered frame 
with incorrect length; 

c) the receipt of an invalid N(R); or 

d) the receipt of an I frame with an information field which 
exceeds the maximum established length. 

An undefined control field is any of the control field encodings 
that are not identified in Table 5/Q.921. 

A valid N(R) value is one that is in the range V(A) ~ N(R) ~ V(S). 

An information field which immediately follows the control field and 
consists of five octets (modulo 128 operation) is returned with this 
response and provides the reason for the FRMR response. This information field 
format is given in Figure 6/Q.921. 
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8 7 6 5 4 3 2 I 

Rejected frame Octet 5 

~----------------------~ 

Control field 6 

V(S) 0 7 

V(R) C/R 8 

0 0 0 0 z y x w 9 

- Rejected frame control field is the control field of the received frame which caused the frame 
reject. When the rejected frame iS an unnumbered frame, the control field of the rejected frame is 
positioned in octet 5, with octet 6 set to 0000 0000 

- V(S) is the current send state variable value on the user side or network side reporting the 
rejection condition. 

- C/R is set to l if the frame rejected was a response and is set to 0 if the frame rejected was a 
command. 

- V(R) is the current receive state variable value on the user side or network side reporting the 
rejection condition. 

- W set to l indicates that the control field received and returned in octets 5 and 6 was undefined 
or not implemented. 

- X set to I indicates that the control field received and returned in octets 5 and 6 was considered 
invalid because the frame contained an information field which is not permitted with this frame or 
is a supervisory or unnumbered frame with incorrect length. Bit W must be set to l m 
conjunction with this bit. 

- Y set to l indicates that the information field received exceeded the maximum established 
information field length (N201) of the user side or network side reporting the rejection condition. 

- Z set to 1 indicates that the control field received and returned in octets 5 and 6 contained an 
invalid N{R). 

- Octet 7 bit 1 and octet 9 bits 5 through 8 shall be set to 0 . 

FIGURE 6/Q.921 

FRMR information field format - extended (modulo 128) operation 
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3. 6. 12 Exchange identification (XID) command/response 

The XID frame may contain an information field in which the 
identification information is conveyed. The exchange of XID frames is a 
compelled arrangement used in connection management (i.e. when a peer entity 
receives an XID command, it shall respond with an XID response at the earliest 
time possible). No sequence numbers are contained within the control field. 

The information field is not mandatory. However, if a valid XID 
command contains an information field and the receiver can interpret its 
contents, the receiver should then respond with an XID response also containing 
an information field. If the information field cannot be interpreted by the 
receiving entity, or a zero length information field has been received, an XID 
response frame shall be issued containing a zero length information field. The 
maximum length of the information field must conform to the value N201. 

Sending or receiving an XID frame shall have no effect on the 
operational mode or state variables associated with the data link layer 
entities. 

4 Elements for layer-to-layer communication 

4. 1 General 

Communications between layers and, for this Recommendation, between 
the data link layer and the layer management are accomplished by means 
of primitives. 

Primitives represent, in an abstract way, the logical exchange of 
information and control between the data link and adjacent layers. They do not 
specify or constrain implementations. 

Primitives consist of commands and their respective responses 
associated with the services requested of a lower layer. The general syntax of 
a primitive is: 

XX - Generic name - Type: Parameters 

where XX designates the interface across which the primitive flows. For this 
Recommendation, XX is: 
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DL for communication between layer 3 and the data link 
layer; 

PH for communication between the data link layer and the 
physical layer; 

MDL for communication between the layer management and the 
data link layer; or 

MPH for communication between the management entity and the 
physical layer. 
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11 . 1 . 1 Generic names 

The generic name specifies the activity that should be performed. 
Table 6/Q.921 illustrates the primitives defined in this Recommendation. Note 
that not all primitives have associated parameters. 

Table 6/Q. 921, p. 5 9 

The primitive generic names that are defined in this 
Recommendation are: 

11. 1.1.1 DL-ESTABLISH 

The DL-ESTABLISH primitives are used to request, indicate and 
confirm the outcome of the procedures for establishing multiple frame 
operation. 

4.1 .1.2 DL-RELEASE 

The DL-RELEASE primitives are used to request, indicate and confirm 
the outcome of the procedures for terminating a previously established multiple 
frame operation, or for reporting an unsuccessful establishment attempt. 

11.1 .1 .3 DL-DATA 

The DL-DATA primitives are used to request and indicate layer 3 
messages which are to be transmitted, or have been rec€ived, by the da~a link 
layer using the acknowledged information transfer service. 

4.1 .1 .4 DL-UNIT DATA 

The DL-UNIT DATA primitives are used to request and indicate 
layer 3 messages which are to be transmitted, or have been received, by the 
data link layer using the unacknowledged information transfer service. 

4.1.1.5 MDL-ASSIGN 

The MDL-ASSIGN primitives are used by the ~ayer management entity 
to request that the data link layer associate the TEI value contained within 
the message unit of the primitive with the specified Connection Endpoint 
Suffix (CES), across all SAPis. The MDL-ASSIGN primitive is used by the data 
link layer to indicate to the layer management entity the need for a TEI value 
to be associated with the CES specified in the primitive message unit. 

4.1 .1.6 MDL-REMOVE 

The MDL-REMOVE primitives are used by the layer management entity 
to request that the data link layer remove the association of the specified TEI 
value with the specified CES, across all SAPis. The TEI and CES are specified 
by the MDL-REMOVE primitive message unit. 
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4.1.1.7 MDL-ERROR 

The MDL-ERROR primitives are used to indicate to the connection 
management entity that an error has occurred, associated with a previous 
management function request or detected as a result of communication with the 
data link layer peer entity. The layer management entity may respond with an 
MDL-ERROR primitive if the layer management entity cannot obtain a TEI 
value. 

4.1.1.8 MDL-UNIT DATA 

The MDL-UNIT DATA primitives are used to request and indicate layer 
management entity messages which are to be transmitted, or have been received, 
by the data link layer using the unacknowledged information transfer 
service. 

4.1. 1 .9 MDL-XID 

The ~~L-XID primitives are used by the connection management entity 
to request, indicate, respond and confirm the outcome of the actions for the 
use of the XID procedures. 

4.1.1.10 PH-DATA 

The PH-DATA primitives are used to request and indicate message 
units containing frames used for data link layer peer-to-peer communications 
passed to and from the physical layer. 

4.1.1.11 PH-ACTIVATE 

The PH-ACTIVATE primitives are used to request activation of the 
physical layer connection or to indicate that the physical layer connection has 
been c.ctivated. 

4.1.1 .12 PH-DEACTIVATE 

The PH-DEACTIVATE primitive is used to indicate that the physical 
layer connection has been deactivated. 

4.1.1.13 MPH-ACTIVATE (see Appendix III) 

The MPH-ACTIVATE primitive is used to indicate that the physical 
layer connection has been activated. 

4.1.1.14 MPH-DEACTIVATE (see Appendix III) 

The MPH-DEACTIVATE primitives are used to request deactivation of 
the physical layer connection or to indicate that the physical layer connection 
has been deactivated. The -REQUEST primitive is for use by the network side 
system management entity . 

56 



~RICAN NATIONAL STANDARD Tl.602-1989 

4.1.1.15 MPH-INFORMATION 

The MPH-INFORMATION primitive is for use by the user side 
management entity, and provides an indication as to whether the terminal 
is: 

4. 1 • 2 

connected; or 

disconnected or unable to provide sufficient power to support 
the TEI management procedures. 

Primitive types 

The primitive types defined in this Recommendation are: 

4.1 .2.1 REQUEST 

The REQUEST primitive type is used when a higher layer or layer 
management is requesting a service from the lower layer. 

4.1.2.2 INDICATION 

The INDICATION primitive type is used by a layer providing a 
service to inform the higher layer or layer management. 

4.1.2.3 RESPONSE 

The RESPONSE primitive type is used by layer management as 
a consequence of the INDICATION primitive type. 

4.1.2.4 CONFIRM 

The CONFIRM primitive type is used by the layer providing the 
requested service to confirm that the activity has been completed. 

Figure 7/Q.921 illustrates the relationship of the primitive types 
to layer 3 and the data link layer. 
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Relationship of the primitive types to 
lay<S'r 3 and the data link laY€'r 

4.1 .3 Parameter definition 

4.1.3.1 Priority indicator 

CCITT-89950 

Since several SAPs may exist on the network side or user side, 
protocol messages units sent by one SAP may contend with those of other service 
access points for the physical resources available for message transfer. The 
priority indicator is used to determine which message unit will have greater 
priority when contention exists. Tne priority indicator is only needed 
at the user side for distinguishing message units sent by the SAP with a SAPI 
value of 0 from all other message units. 

4.1 .3.2 Message unit 

The message unit contains additional layer-to-layer information 
concerning actions and results associated with requests. In the case of the 
DATA primitives, the message unit contains the requesting layer peer-to-peer 
messages. For example, the DL-DATA message unit contains layer 3 information. 
The PH-DATA message unit contains the data link layer frame. 

Note - The operations across the data link layer/layer 3 boundary 
shall be such that the layer sending the DL-DATA or DL-UNIT DATA primitive can 
assume a temporal order of the bits within the message unit and that the layer 
receiving the primitive can reconstruct the message with its assumed temporal 
order. 
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TABLE 6/Q.921 

Primitives associated with Recommendation Q.g21 

Type 
Generic 

name Request Indication Response Confirm 

L3 <-> L2 

DL-ESTABLISH x x x 

DL-RELEASE x x x 

DL-DATA x x 

DL-UNIT DATA x x 

M <-> L2 
................................. ............. . ................ 

MDL-ASSIGN x x 

MDL-REMOVE x 

MDL-ERROR x x 

MDL-UNIT DATA x x 

MDL-XID 
x x x x 

12 <->LI 

PH-DATA x x 

PH-ACTIVATE x x 

PH-DEACTIVATE x 

M <->LI 

MPH-ACTIVATE x 

MPH-DEACTIVATE x x 

MPH-11\'FORMATION I x 

L3 ....... L2: Layer 3/data link layer boundary 
L2 +-+LI: Data link layer/physical layer boundary 
M - 12: Management entity/data link layer boundary 
M ....... LI: Management entity/physical layer boundary 

Parameters 
A1essage 

unit 
contents Priority 

indicator 

x 

Message 
unit 

x 

x 

Layer 3 
peer-to-peer message 

Layer 3 
peer-to-peer message 

X TEI value, CES 

X TEI value, CES 

x 

x 

x 

x 

x 

Reason ror error 
message 

Management function 
peer-to-peer message 

Connection management 
information 

· · · · ·n~t.-; ·1i;.;k'. b~):~~- · · · · 
peer-to-p~er messag~ 

connected/disconnected 
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lj. 2 Primitive procedures 

lj. 2. 1 General 

Primitive procedures specify the interactions between adjacent 
layers to invoke and provide a service. The service primitives represent the 
elements of the procedures. 

In the scope of this Recommendation the interactions between layer 3 
and the data link layer are specified. 

lj .2. 2 Layer 3 - data link layer interactions 

The states of a data link connection endpoint may be derived from 
the internal states of the data link layer entity supporting this type of a 
data link connection. 

Data link connection endpoint states are defined as follows: 

a) Broadcast data link connection endpoint: 

information transfer state. 

b) Point-to-point data link connection endpoint: 

link connection released state; 

awaiting establish state; 

awaiting release state; 

link connection established state. 

The primitives provide the procedural means to specify 
conceptually how a data link service user can invoke a service. 

This section defines the constraints on the sequences in which the 
primitives may occur. The sequences are related to the states at one 
point-to-point data link connection endpoint. 

The possible overall sequences of primitives at a point-to-point data 
link connection endpoint are defined in the state transition diagram, 
Figure 8/Q.921. The link connection released and link connection established 
states are stable states whilst the awaiting establish and awaiting release 
states are tra.'1sition states. 
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Notes to Figure 8/Q-921: 

Note 1 - If the data link layer entity issues a 
DL-ESTABLISH-INDICATION (this applies to the case of data link layer initiated 
or peer system initiated re-establishment), DL-RELEASE-CONFIRM or 
DL-RELEASE-INDICATION, this indicates the discard of all the data link service 
data units representing DL-DATA-REQUESTs. 

Note 2-This pri;nitive notifies layer 3 of link re-establishment. 

Note 3 -This primi ti Ve will occur if a DL-RELEASE-REQUEST coll ides 
with a DL-RSLEASE-INDICATIO!J. 

Note 4 -This pr imi ti ve will occur if a DL-ESTABLISH-REQUEST 
collides with a DL-ESTABLISH-INDICATION. 

Note 5 -This pr imi ti ve will occur if a DL-RELEASE-REQUEST coll ides 
with a DL-ESTABLISH-INDICATION. 

Note 6 -This primitive will occur if a DL-ESTABLISH-REQUEST (this 
applies to the case of layer 3 initiated re-establishment) collides with a 
DL-RELEASE-INDICATION. Since this DL-RELEASE-INDICATION is not related to the 
DL-ESTABLISH-REQUEST, the data link layer will establish the link and issue a 
DL-ESTABLISH-CONFIRM. 

5 Definition of the peer-to-peer procedures of the data link 
layer 

The procedures for use by the data link layer are specified in the 
following sections. 
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The elements of procedure (frame types) which apply are: 

a) for unacknowledged information transfer(§ 5.2): 

DI-command 

b) for multiple frame acknowledged information transfer 
(§§ 5.5 to 5.8): 

SABME-command 

DA-response 

DM-response 

DISC-command 

RR-command/response 

RNR-command/response 
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REJ-command/response 

I-command 

FRMR-response 

c) for connection management entity information transfer: 

XID-command/response. 

5. 1 Procedure for the use of the P/F bit 

5. 1 . 1 Unacknowledged information transfer 

For unacknowledged information transfer the P/F bit is not used and 
shall be set to 0. 

5. 1 • 2 Acknowledged multiple frame information transfer 

A data link layer entity receiving an SABME, DISC, RR, RNR, REJ 
or I frame, with the P bit set to 1, shall set the F bit to 1 in the next 
response frame it transmits, as defined in Table 7/Q.921. 

TABLE 7 IQ. 921 

Immediate response operation of P/F bit 

Command received with P bit = 1 Response transmitted with F bit = 

SAHt>.1E, DISC ·UA,DM 

I, RR, RNR, REJ RR, Rl\o'R, REJ (note) 

1 

!iote - A LAPB data link layer entity may transmit an FRMR or DM response with 
the F bit set to 1 in response to an I frame or supervisory command with the 
P bit set to 1. 

5.2 Procedures for unacknowledged information transfer 

5.2.1 General 

The procedures which apply to the transmission of information in 
unacknowledged operation are defined below. 

No data link layer error recovery procedures are defined for 
unacknowledged operation. 
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5.2.2 Transmission of unacknowledged information 

Note - The term "transmission of a UI frame" refers to the 
delivery of a UI frame by the data link layer to the physical layer. 

Unacknowledged information is passed to the data link layer by 
layer 3 or management entities using the primitives DL-UNIT DATA-REQUEST or 
MDL-UNIT DATA-REQUEST, respectively. The layer 3 or management message unit 
shall be transmitted in a UI command frame. 

For broadcast operation, the TEI value in the UI command address field 
shall be set to 127 (binary 111 1111, the group value). 

For point-to-point operation, the appropriate TEI value shall be 
used. 

The P bit shall be set to 0. 

In the case of persistent layer 1 deactivation, the data link layer 
will be informed by an appropriate indication. Upon receipt of this indication, 
all UI transmission queues shall be discarded. 

Note-The network side system management deactivation procedures 
should ensure that layer 1 is not deactivated before all UI data transfer is 
completed. 

5.2.3 Receipt of unacknowledged information 

On receipt of a UI command frame with a SAPI and TEI which are 
supported by the receiver, the contents of the information field shall be 
passed to the layer 3 or management entity using the data link layer to layer 3 
primitive DL-UNIT DATA-INDICATION or the data link layer to management 
primitive MDL-UNIT DATA-INDICATION, respectively. Otherwise, the UI command 
frame shall be discarded. 

5.3 

5. 3. 1 

means: 
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Terminal endpoint identifier (TEI) management procedures 

General 

TEI management is based on the following procedural 

TEI assignment procedures (see § 5.3.2); 

TEI check procedures (see § 5.3.3); 

TEI removal procedures (see § 5.3.~); 

optional user equipment initiated TEI Identity verify 
procedures (see§ 5.3.5). 
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A user equipment in the TEI-unassigned state shall use the TEI 
assignment procedures to enter the TEI-assigned state. Conceptually, these 
procedures exist in the layer management entity. The layer management entity on 
the network side is referred to as the @Assignment Source Point (ASP)\ in this 
Recommendation. 

The purpose of these procedures is to: 

a) allow automatic TEI equipment to request the network to 
assign a TEI value that the data link layer entities within 
the requesting user equipment will use in their subsequent 
communications; 

b) allow a network to remove a previously assigned TEI value 
from specific or all user equipments; 

c) allow a network to check: 

whether or not a TEI value is in use, or 

whether multiple TEI assignment has occurred; 

d) allow user equipment the option to request that the network 
invoke TEI check procedures. 

The user side layer management entity shall instruct the user data 
link layer entities to remove all TEI values when it is notified that the 
terminal is disconnected at the interface (as defined in 
Recommendation I.430). 

Additionally, the user side layer management entity should instruct 
the user data link layer entity to remove a TEI value for its own internal 
reasons (for example, losing the ability to communicate with the network). The 
layer management entity shall use the MDL-REMOVE-REQUEST primitive for these 
purposes. 

§ 5.3.4.1 includes the actions taken by a data link layer entity 
receiving an MDL-REMOVE-REQUEST primitive. 

Typically, one TEI value would be used by the user equipment (for 
example, a data link layer entity which has been assigned a TEI value could use 
that value for all SAPs which it supports). If required, a number of TEI values 
may be requested by multiple use of the procedures defined in § 5.3.2. It shall 
be the responsibility of the user to maintain the association between TEI and 
SAPI values. 

The initiation of TEI assignment procedures occurs on the receipt of 
a request for establishment or unacknowledged information transfer while in the 
TEI-unassigned state. The data link layer entity shall inform the layer 
management entity using the MDL-ASSIGN-INDICATION primitive. Alternatively, the 
user side layer management entity may initiate the TEI assignment procedures 
for its own reasons. 

Note - In the case of initialization from a no power condition, the 
user equipment should postpone the start of the TEI assignment procedure until 
an outgoing or incoming call is to be handled. 
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All layer management entity messages used for these TEI management 
procedures are transmitted to, or received from, the data link layer entity 
using the MDL-UNIT DATA-REQUEST primitive, or the MDL-UNIT DATA-INDICATION 
primitive, respectively. The data link layer entity shall transmit management 
entity messages in UI command frames. The SAPI value shall be 63. The TEI 
value shall be 127. 

5.3.2 TEI assignment procedure 

If the user equipment is of the non-automatic TEI assignment 
category, the user side layer management entity shall deliver the TEI value to 
be used to the data link layer entity(s) via the MDL-ASSIGN-REQUEST primitive. 

If the user equipment is of the automatic TEI assignment category, 
upon initiation of the automatic TEI assignment procedure, the user side layer 
management entity shall transmit to its peer a message containing the following 
elements: 

a) message type = Identity request; 

b) Reference nu~ber (Ri); and 

c) Action indicator (Ai). 

The Reference number, Ri, shall be used to differentiate between 
a number of user equipments which may simultaneously request assignment of 
a TEI value. The Ri shall be 2 octets in length and shall be randomly generated 
for each request message by the user equipments. 

All values in the range 0 to 65535 shall be available from the random 
number generator. 

Note - The design of the random number generator should minimize the 
probability of identical reference numbers being generated by terminals which 
initiate their TEI assignment procedures simultaneously. 

The single-octet Action indicator, Ai, shall be used to indicate a 
request to the ASP for the assignment of any TEI value available. 

The coding of the Ai shall be Ai= Group address TEI= 127. This Ai 
value requests the ASP to assign any TEI value. 

either: 
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A timer T202 shall be started. 

The ASP, on receipt of the Identity request message, shall 

select a TEI value; 

deny Identity requests with Ai values in the range 64-126, 
or ignore Identity requests with the Ai value in the range 0-63; 
or 
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ignore the Identity request message if a previous Identity 
request message that contains an identical Ri has been received 
and no response has been issued. In this case, the ASP shall not 
assign a TEI value to either request. 

Selection of a TEI value shall be on the basis of information 
stored at the ASP. This may consist of: 

a map of the full range of automatic TEI values; or 

an updated list of all automatic TEI values available for 
assignment, or a smaller subset. 

The ASP, after having selected the TEI value, shall inform the 
network data link entities by means of the MDL-ASSIGN-REQUEST primitive and 
transmit to its peer a message containing the following elements: 

a) message type = Identity assigned; 

b) Reference number (Ri); and 

c) the assigned TEI value in the Ai field. 

If the available TEI information/resources are exhausted, a TEI 
checK procedure should be initiated. 

A user side layer management entity rece1v1ng this Identity 
assigned message shall compare the TEI value to its own to see if it is 
already allocated if an Identity request message is outstanding. 
Additionally, the TEI value may be compared on the receipt of all Identity 
assigned messages. 

If there is a match, the management entity shall either: 

initiate TEI removal; or 

initiate the TEI identity verify procedures. 

If there is no match, the user side layer management entity 
shall: 

compare the Ri value with any outstanding Identity request 
message and if it matches, consider the TEI value assigned to 
the user equipment, discard the value of Ri, inform the user 
side data link layer entities by means of the MDL-ASSIGN-REQUEST 
primitive and stop timer T202; 

compare the Ri value with any outstanding Identity request 
message and if there is no match, do nothing; 

if there is .no outstanding Identity request message, do 
nothing. 
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When the data link layer receives the MDL-ASSIGN-REQUEST primitive 
from the layer management entity, the data link layer entity shall: 

enter the TEI-assigned state; and 

proceed with data link establishment procedures if a 
DL-ESTABLISH-REQUEST primitive is outstanding, or proceed with 
the transmission of a UI command frame if a DL-UNIT 
DATA-REQUEST primitive is outstanding. 

To deny an Identity request message, the ASP shall transmit to its 
peer a message containing the following elements: 

a) message type = Identity denied; 

b) Reference number (Ri); and 

c) the value of TEI which is denied in the Ai field (a value of 
127 indicates that no TEI values are available). 

5.3.2.1 Expiry of timer T202 

If the user receives either no response or an Identity denied 
message to its Identity request message, then on expiry of timer T202, the 
timer shall be restarted and the Identity request message shall be 
retransmitted with a new value of Ri. 

After N202 unsuccessful attempts to acquire a TEI value, the layer 
management entity shall inform the data link layer entity using the 
MDL-ERROR-RESPONSE primitive. The data link layer entity receiving the 
MDL-ERROR-RESPONSE primitive shall respond with the DL-RELEASE-INDICATION 
primitive if a request for establishment had previously occurred, and shall 
discard all unserviced DL-UNIT DATA-REQUEST primitives. 

The values of T202 and N202 are specified in § 5.9. 

The TEI assignment procedure is illustrated in Figure 9/Q.921. 
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User side ASP 

UI ( SAPI, TEI) [ID request, Ri,Al] 

Swt T202 j 
.. 

UI (SAPI, TEI) [ID assigned, Ri,Ai] 

or 
UI (SAPI, TEI) [ID denied, Ri,Ai] 

CCITT-89970 

SAP! 
TEI 
ID request 
ID a,s5igned 
ID denied 
Ai 
Ri 
( ) 

I l 

: Service acce~s poio t identifier = 53 
: Group TEI = 127 
: Identity request 
: Identity assigned 
: Identity denied 
: Action indicator, see Table 8/Q.921 

: Reference number 
: Contents of the data link layer command addre~s field 
: Contents of the data link layer commaod information field 

FIGURE 9 /Q. 921 

TEI essi~;:m.ent proceiure 

5.3.3 TEI check procedure 

5.3.3.1 Use of the TEI check procedure 

The TEI check procedure shall be used in the TEI audit and 
recovery procedures. The TEI check procedure allows the network side layer 
management entity either: 

to establish that a TEI value is in use; or 

to verify multiple TEI assignment. 

The TEI check procedure for verifying multiple TEI assignment may 
also optionally be invoked as a response to an Identity verify 
request message from the user equipment. 

5.3.3.2 Operation of the TEI check procedure 

The TEI check procedure is illustrated in 
Figure 10/Q.921. 

69 



AMERICAN NJ TIONAL STANDARD Tl.602-1989 

elements: 

User side ASP 

UI (SAPI, TEI) [ID check request, Ai] 

UI (SAPI, TEI) [ID check response, Ri,Ai] ... 
SAPI = 63 
TEI = 127 

Note 1 - For explanation of legends, see Figure 9/Q.921. 

FIGURE 10/Q. 921 

CCI11-8998-0 

TEI Check procedure 

The ASP shall transmit a message containing the following 

a) message type = Identity check request; and 

b) Ai field which contains the TEI value to be checked or the 
value 127 when all TEI values are to be checked. 

Timer T201 shall be started. 

If any user equipment has been assigned the TEI value specified in 
the identity check request message, it shall respond by transmitting a message 
containing the following elements: 

a) message type = Identity check response; 

b) the TEI value in the Ai field; and 

c) neference numbe~ (2i). 

When the TEI check procedure is useo to verify multiple TEI 
assignment: 
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if more than cne Identity check response is received 
within T201, then multiple TEI assignment shall be considered 
present; other~ise the request shall be repeated once and timer 
T201 restarted; 

if more than one Identity checK response is received within 
the second T201 period, multiple TEI assignment shall be 
considered present; 

if no Identity chec~ response is received after both 1201 
periods, the TEI value shall be assumed to be free and available 
for (re)assignment; 
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if one Identity check response is received in one or both 
T201 periods, the TEI value shall be assumed to be in 
use. 

When the TEI check procedure is used to test whether a TEI 
value is in use, it is com~leted upon the receipt of the first TEI Identity 
check response message, and the TEI value is assumed to be in use. 
Otnerwise: 

if no Identity check response is received within T201, the 
identity check request shall be repeated once and timer T201 
restarted; 

if no Identity check response is received after the second 
Identity check request, the TEI value shall be assumed to be 
free and available for reassignment. 

If the Ai value in the Identity check request is equal to 127, it 
is preferred that the receiving user side layer management entity respond with 
a single Identity check response message that contains all of the TEI values in 
use within that user equipment (see § 5.3.5.5). If an Identity check request 
with Ai equal to 127 is transmitted and an Identity check response is received 
making use of the extension facility, each Ai variable in the Ai field shall be 
processed as if received in separate Identity check responses for parallel 
Identity check requests. 

5.3.4 TEI removal procedure 

When the network side layer management entity determines that the 
removal of a TEI value (see § 5.3.4.2) is necessary, the ASP shall transmit a 
message containing the following elements and issue an MDL-REMOVE-REQUEST 
primitive: 

a) message type = Identity remove; and 

b) TEI value which is to be removed, as indicated in the Ai 
field (the value 127 indicates that all user equipments should 
remove their TEI values; otherwise, the specific TEI value 
should be removed). 

The Identity remove message shall be sent twice in 
succession, to overcome possible message loss. 

When the user side layer management entity determines that the removal 
of a TEI value is necessary {see§ 5.3.4.2), it shall instruct the data link 
layer entity to enter the TEI-unassigned state, using the MDL-REMOVE-REQUEST 
primitive. This action would also be taken for all TEI values when the Ai field 
contains the value of 127. 

Further action to be taken shall be either initiation of automatic TEI 
assignment for a new TEI value or notification to the equipment user for the 
need for corrective action (that is, when equipment uses a non-automatic TEI 
value and does not support the automatic TEI assignment procedure.) 

71 



AMERICAN NATIONAL STANDARD Tl.602-1989 

5.3.4.1 Action taken by the data link layer entity receiving the 
MDL-REMOVE-REQUEST primitive 

shall: 
A data link layer entity receiving an MDL-REMOVE-REQUEST primitive 

a) if no DL-RELEASE-REQUEST primitive is outstanding and the 
user equipment is not in the TEI-assigned state, issue a 
DL-RELEASE-INDICATION primitive; or 

b) if a DL-RELEASE-REQUEST primitive is outstanding, issue a 
DL-RELEASE-CONFIRM primitive. 

The data link layer entity shall then enter the TEI-unassigned 
state after discarding the contents of both UI and I queues. 

5.3.4.2 Conditions for TEI removal 

At the user equipment, automatic TEI values shall be removed, and 
in the case of non-automatic TEI values, an appropriate indication shall be 
made to the user under the following conditions: 

on request from the ASP by an Identity remove message; 

on receipt of an MPH-INFORMATION-INDICATION {disconnected) 
primitive; 

on receipt of an MDL-ERROR-INDICATION primitive indicating 
that the data link layer entity has assumed possible multiple 
assignment of a TEI value, rather than requesting a TEI check 
procedure by the transmission of an Identity verify request 
message; or 

optionally on receipt of an Identity assigned message 
containing a TEI value in the Ai field, which is already in use 
within the user equipment (see § 5.3.2). 

At the network side, TEI values should be removed: 

following a TEI audit procedure showing that a TEI value is 
no longer in use or that multiple TEI assignment has 
occurred; or 

on receipt of an MDL-ERROR-INDICATION primitive indicating a 
possible multiple TEI assignment, which may be confirmed by the 
invocation of the TEI check procedures. 

5.3.5 TEI identity verify procedure 

5.3.5.1 General 

The TEI identity verify procedure allows the user side layer 
management entity to have the capability to request that the network invoke the 
identity check procedure for verification of multiple TEI assignment. 
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The TEI identity verify procedure is optional for both the network and 
user equipment. 

5.3.5.2 Operation of the TEI identity verify procedure 

Start T202 

The TEI identity verify procedure is illustrated in 

USER SIDE 

, ___ u_r_(~S~API, TEI) 
[ID VERIFY 

~--- , A1] 

[ ID CHECK REQUEST, Ai] 
Ul (SAPI, TEI) 

UI (SAPI 
r---- __ ,.,TEI) [ID CHECK RE 

SPONSE R1,A1] 

ASP 

START 
T201 

SAPI = 63, TEI = 127 CCITT-89990 

Note 1 - For explanation of legends, see Figure 9/Q.921. 

Note 2 - The Ai in the ID Verify will be in the range 0 to 126. 
Ai= 127 is not allowed_ 1 

FIGURE 11/Qc921 

TEI Identify verif'y procedure 

The user equipment shall transmit an Identity verify message 
containing the following elements: 

a) message type = Identity verify request; 

b) the TEI value to be checked in the Ai field; and 

c) the Ri field, which is not processed by the network and is 
coded 0. 

Timer T202 is started. 

The ASP, on receipt of the TEI Identity verify message shall, if 
implemented, invoke the TEI check procedure as defined in § 5.3.3. This 
will result in the ASP sending an Identity check request message to the user 
equipment. 
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5.3.5.3 Expiry of Timer T202 

If the user equipment receives no Identity check request message 
with an Ai equal to its TEI or an Ai equal to 127 before the expiry of 
timer T202, the user side layer management entity shall restart the timer and 
the Identity verify message shall be retransmitted. If no Identity check 
request message is received from the ASP after the second Identity verify 
request, the TEI shall be removed. 

5.3.6 Formats and codes 

5. 3. 6. 1 General 

All messages used for TEI management procedures are carried in the 
information field of UI command frames with a SAPI value set to 63 (binary 
11 1111) and TEI value set to 127 (binary 111 1111). 

All messages have the structure shown in Figure 12/Q.921. 

8 7 6 5 l.j 3 2 

Octet 

Management Entity Identifier 

Reference Number 2 

3 

Message Type l.j 

Action Indicator E 5 

Figure 12/Q.921 

Messages used for TEI management procedures 
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Fields that are not used in a specific message are coded all 
zeros, and are not to be processed by either side. 

The coding of each field for ,the various messages is specified in 
Table 8/Q. 921. 

E is the Action indicator field extension bit (see § 5.3.6.5). 

TABLE 8/Q. 921 

Codes for messages concerning TEI management procedures 

Management Reference 
Message name entity number Message Action indicator 

identifier Ri type Ai 

Identity request 0000 1111 0 - 65535 0000 0001 Ai= 127 1 Any TEI value 
(user t.o network) acceptable 

Identity assigned 0000 1111 0 - 65535 0000 0010 Ai= 64 - 126 1 Assigned TEI 
(network to user) value 

Identity denied 0000 1111 0 - 65535 0000 OOH Ai= 64-126, denied TEI value 
1--,- -- - - -------- - ----1 

Ai = 127, No TEI value 
(network to user) available 

Identity checlc Ai = 127 Check all TEI values 
request 0000 1111 Not used {coded 0) 0000 0100 · -xr::-o--1f6-,-m'VaIUc t:o-b-;;- -

(network to u:ser) checked 

. 
Identity check 

response 0000 1111 0 - 65535 0000 0101 Ai= 0 - 126 I TEI value in 
(user to network) use 

Identity remove 0000 1111 Not used (coded 0) 0000 0110 Ai= 127' Request Cor removal 
(network t.o u:ser) or all TEI values 

~-------------------Ai = 0 - 126 , TEI value t.o be 
removed 

Identity Verify 0000 1111 Not used (coded 0) 0000 0111 Ai = 0 - 126, TEI value 
(user to network) to be checked 
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5.3.6.2 Layer management entity identifier 

For TEI administration procedures, the layer management entity 
identifier octet is 00001111. Other values are reserved for further 
standardization. 

5.3.6.3 Reference number (Ri) 

Octets 2 and 3 contain Ri. When used, it can assume any value 
between 0 and 65535. 

5.3.6.4 Message type 

Octet 4 contains the message type. The purpose of the message type 
is to identify the function of the message being sent. 

5.3.6.5 Action indicator (Ai) 

The Ai field is extended by reserving the first transmitted bit of 
the Ai field octets to indicate the final octet of the Ai field. 

Ai variables in the Ai field are coded as follows: 

a) bit 1 is the extension bit and is coded as 
follows: 

O to indicate an extension, and 

to indicate the final octet; 

b) bits 2 to 8 contain the Action indicator. 

The purpose of the Action indicator is to identify the concerned 
TEI value(s). 

5.4 Automatic negotiation of data link layer parameters 

5.5 

5 .5. 1 

This procedure is defined in Appendix IV. 

Procedures for establishment and release of multiple frame 
operation 

Establishment of multiple frame operation 

The provision of extended multiple frame operation (modulo 128 
sequencing) is recommended. 

5.5.1.1 General 

These procedures shall be used to establish multiple frame 
operation between the network and a designated user entity. 

Layer 3 will request establishment of the multiple frame operation by 
the use of the DL-ESTABLISH-REQUEST primitives. Re-establishment may be 
initiated as a result of the data link layer procedures defined in§ 5.7. All 
frames other than unnumbered frame formats received during the establishment 
procedures shall be ignored. 
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5.5.1.2 Establishment procedures 

A data link layer entity shall initiate a request for the multiple 
frame operation to be set by transmitting the SABME command. All existing 
exception conditions shall be cleared, the retransmission counter shall be 
reset, and timer T200 shall then be started (timer T200 is defined in§ 5.9.1). 
All mode setting commands shall be transmitted with the P bit set 
to 1. 

Layer 3 initiated establishment procedures imply the discard of all 
outstanding DL-DATA-REQUEST primitives and all I frames in queue. 

A data link layer entity receiving an SABME command, if it is able 
to enter the multiple-frame-established state, shall: 

respond with a UA response with the F bit set to the same 
binary value as the P bit in the received SABME command; 

set V(S), V(R) and V(A) to O; 

enter the multiple-frame-established state and inform 
layer 3 using the DL-ESTABLISH-INDICATION primitive; 

clear all existing exception conditions; 

clear any existing peer receiver busy condition; and 

start timer T203 (timer T203 is defined in § 5.9.8), if 
implemented. 

If the data link layer entity is unable to enter the 
multiple-frame-established state, it shall respond to the SABME command with 
a DM response with the F bit set to the same binary value as the P bit in the 
received SABME command. 

Upon reception of the UA response with the F bit set to 1, the 
originator of the SABME command shall: 

reset timer T200; 

start timer T203 if implemented; 

set V(S), V(R), and V(A) to O; and 

enter the multiple-frame-established state and inform 
layer 3 using the DL-ESTABLISH-CONFIRM primitive. 

Upon reception of a DM response with the F bit set to 1, the 
originator of the SABME command shall indicate this to layer 3 by means of 
the DL-RELEASE-INDICATION primitive, and reset timer T200. It shall then enter 
the TEI-assigned state. DM responses with the F bit set to O shall be ignored 
in this case. 
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A DL-RELEASE-REQUEST primitive received during data link layer 
initiated re-establishment shall be serviced on completion of the establishment 
mode-setting operation. 

5.5.1 .3 Procedure on expiry of timer T200 

If timer T200 expires before the UA or DM response with the F bit 
set to 1 is received, the data link layer entity shall: 

retransmit the SABME command as above; 

restart timer T200; and 

increment the retransmission counter. 

After retransmission of the SABME command N200 times, the data 
link layer entity shall indicate this to layer 3 and the connection management 
entity by means of the DL-RELEASE-INDICATION and MDL-ERROR-INDICATION 
primitives, respectively, and enter the TEI-assigned state, after discarding 
all outstanding DL-DATA-REQUEST primitives and all I frames in queue. 

The value of N200 is defined in § 5.9.2. 

5.5.2 Information transfer 

Having either transmitted the UA response to a received SABME 
command or received the UA response to a transmitted SABME command, I frames 
and supervisory frames shall be transmitted and received according to the 
procedures described in § 5.6. 

If an SABME command is received while in the 
multiple-frame-established state, the data link layer entity shall conform to 
the re-establishment procedure described in § 5.7. 

On receipt of a UI command, the procedures defined in § 5.2 shall be 
followed. 

5.5.3 Termination of multiple frame operation 

5.5.3.1 General 

These procedures shall be used to terminate the multiple frame 
operation between the network and a designated user entity. 

Layer 3 will request termination of the multiple frame operation by 
use of the DL-RELEASE-REQUEST primitive. 

All frames other than unnumbered frames received during the release 
procedures shall be ignored. 

All outstanding DL-DATA-REQUEST primitives and all I frames in queue 
shall be discarded. 

In the case of persistant layer 1 deactivation the data link layer 
entity shall discard all I queues and deliver to layer 3 a DL-RELEASE-CONFIRM 
primitive if a DL-RELEASE-REQUEST primitive is outstanding, or otherwise a 
DL-RELEASE-INDICATION primitive. 
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5.5.3.2 Release procedure 

A data link layer entity shall initiate a request for release of 
the multiple frame operation by transmitting the Disconnect (DISC) command with 
the P bit set to 1. Timer T200 shall then be started and the retransmission 
counter reset. 

A data link layer entity receiving a DISC command while in the 
multiple-frame-established or timer recovery state shall transmit a UA 
response with the F bit set to the same binary value as the P bit in the 
received DISC command. A DL-RELEASE-INDICATION primitive shall be passed to 
layer 3, and the TEI-assigned state shall be entered. 

If the originator of the DISC command receives either: 

a UA response with the F bit set to 1; or 

a DM response with the F bit set to 1, indicating that the 
peer data link layer entity is already in the TEI-assigned 
state, 

it shall enter the TEI-assigned state and reset timer T200. 

The data link layer entity which issued the DISC command is now in 
the TEI-assigned state and will notify layer 3 by means of the 
DL-RELEASE-CONFIRM primitive. The conditions relating to this state are defined 
in § 5.5.4. 

5.5.3.3 Procedure on expiry of timer T200 

If timer T200 expires before a UA or DM response with the F bit set 
to 1 is received, the originator of the DISC command shall: 

retransmit the DISC command as defined in § 5.5.3.2; 

restart timer T200; and 

increment the retransmission counter. 

If the data link layer entity has not received the correct 
response as defined in § 5.5.3.2, after N200 attempts to recover, the data link 
layer entity shall indicate this to the connection management entity by means 
of the MDL-ERROR-INDICATION primitive, enter the TEI-assigned state and 
notify layer 3 by means of the DL-RELEASE-CONFIRM primitive. 

5.5.4 TEI-assigned state 

While in the TEI-assigned state: 

the receipt of a DISC command shall result in the 
transmission of a DM response with F bit set to the value of the 
received P bit; 

on receipt of an SABME command, the procedures defined in 
s 5.5.1 shall be followed; 
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on receipt of an unsolicited DM response with the F bit set 
too, the data link layer entity shall, if it is able to, 
initiate the establishment procedures by the transmission of an 
SABME (see§ 5.5.1.2). Otherwise, the DM shall be ignored; 

on receipt of UI commands, the procedures defined in § 5.2 
shall be followed; and 

on receipt of any unsolicited UA response an 
MDL-ERROR-INDICATION primitive indicating a possible double 
assignment of a TEI value shall be issued; and 

all other frame types shall be discarded. 

5.5.5 Collision of unnumbered commands and responses 

5.5.5.1 Identical transmitted and received commands 

If the transmitted and received unnumbered commands (SABME or 
DISC) are the same, the data link layer entities shall send the UA response at 
the earliest possible opportunity. The indicated state shall be entered after 
receiving the UA response. The data link layer entity shall notify layer 3 by 
means of the appropriate confirm primitive. 

5.5.5.2 Different transmitted and received commands 

If the transmitted and received unnumbered commands (SABME or 
DISC) are different, the data link layer entities shall issue a DM response at 
the earliest possible opportunity. Upon receipt of a DM response with the F bit 
set to 1, the data link layer shall enter the TEI-assigned state and notify 
layer 3 by means of the appropriate primitive. The entity receiving the DISC 
command will issue a DL-RELEASE-INDICATION primitive, while the other entity 
will issue a DL-RELEASE-CONFIRM primitive. 

5.5.6 Unsolicited DM response and SABME or DISC command 

When a DM response with the F bit set to 0 is received by a data 
link layer entity, a collision between a transmitted SABME or DISC command 
and the unsolicited DM response may have occurred. This is typically caused by 
a user equipment applying a protocol procedure according to X.25 LAPB [9] to 
ask for a mode-setting command. 

In order to avoid misinterpretation of the DM response received, a 
data link layer entity shall always send its SABME or DISC command with the P 
bit set to 1. 

A DM response with the F bit set to O colliding with an SABME or 
DISC command shall be ignored. 

5.6 Procedures for information transfer in multiple frame operation 

The procedures which apply to the transmission of I frames are 
defined below. 

Note - The term "transmission of an I frame" refers to the deli very 
of an I frame by the data link layer to the physical layer. 
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5 .6. 1 Transmitting I frames 

Information received by the data link layer entity from layer 3 by 
means of a DL-DATA-REQUEST primitive shall be transmitted in an I frame. The 
control field parameters N(S) and N(R) shall be assigned the values of 
V(S) and V(R), respectively. V(S) shall be incremented by 1 at the end of the 
transmission of the I frame. 

If timer T200 is not running at the time of transmission of an I 
frame, it shall be started. If time T200 expires, the procedures defined in 
§ 5.6.7 shall be followed. 

If V(S) is equal to V(A) plus~ (where~ is the maximum number of 
outstanding I frames - see§ 5.9.5), the data link layer entity shall not 
transmit any new I frames, but may retransmit an I frame as a result of the 
error recovery procedures as described in§§ 5.6.~ and 5.6.7. 

When the network side or user side is in the own receiver busy 
condition, it may still transmit I frames, provided that a peer receiver 
busy condition does not exist. 

Note - Any DL-DATA-REQUEST primitives received whilst in the timer 
recovery condition shall be queued. 

5.6.2 Receiving I frames 

Independant of a timer recovery condition, when a data link layer 
entity is not in an own receiver busy condition and receives a valid I frame 
whose N(S) is equal to the current V(R), the data link layer entity 
shall: 

pass the information field of this frame to layer 3 using the 
DL-DATA-INDICATION primitive; 

increment by 1 its V(R), and act as indicated below. 

5.6.2.1 P bit set to 

If the P bit of the received I frame was s~t to 1, the data link 
layer entity shall respond to its peer in one of the following ways: 

if the data link layer entity receiving the I frame is still 
not in an own receiver busy condition, it shall send an 
RR response with the F bit set to 1; 

if the data link layer entity receiving the I frame enters 
the own receiver busy condition upon receipt of the I frame, 
it shall send an RNR response with the F bit set to 1. 
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5.6.2.2 P bit set to 0 

If the P bit of the received I frame was set to 0 and: 

a) if the data link layer entity is still not in an own 
receiver busy condition: 

if no I frame is available for transmission or if an I 
frame is available for transmission but a peer receiver 
busy condition exists, the data link layer entity shall 
transmit an RR response with the F bit set to O; or 

if an I frame is available for transmission and no peer 
receiver busy condition exists, the data link layer entity 
shall transmit the I frame with the value of N(R) set to 
the current value of V(R) as defined in§ 5.6.1; or 

b) if, on receipt of this I frame, the data link layer entity 
is now in an own receiver busy condition, it shall transmit an 
RNR response with the F bit set to 0. 

When the data link layer entity is in an own receiver busy 
condition, it shall process any received I frame according to§ 5.6.6. 

5.6.3 Sending and receiving acknowledgements 

5.6.3.1 Sending acknowledgements 

Whenever a data link layer entity transmits an I frame or a 
supervisory frame, N(R) shall be set equal to V(R). 

5.6.3.2 Receiving acknowledgements 

On receipt of a valid I frame or supervisory frame (RR, RNR, 
or REJ), even in the own receiver busy, or timer recovery conditions, the data 
link layer entity shall treat the N(R) contained in this frame as an 
acknowledgement for all the I frames it has transmitted with an N(S) up to and 
including the received N(R) - 1. V(A) shall be set to N(R). The data link 
layer entity shall reset the timer T200 on receipt of a valid I frame or 
supervisory frame with the N(R) higher than V(A) (actually acknowledging some I 
frames), or an REJ frame with an N(R) equal to V(A). 

Note 1 - If a supervisory frame with the P bit set to 1 has been 
transmitted and not acknowledged, timer T200 shall not be reset. 

Note 2 - Upon receipt of a valid I frame, timer T200 shall not be 
reset if the data link layer entity is in the peer receiver busy condition. 

If timer T200 has been reset by the receipt of an I, RR, or RNR frame, 
and if there are outstanding I frames still unacknowledged, the data link layer 
entity shall restart timer T200. If timer T200 then expires, the data link 
layer entity shall follow the recovery procedure as defined in § 5.6.7 with 
respect to the unacknowledged I frames. 

If timer T200 has been reset by the receipt of an REJ frame, the data 
link layer entity shall follow the retransmission procedures in § 5.6.~. 
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5.6.4 Receiving REJ frames 

On receipt of a valid REJ frame, the data link layer entity shall 
act as follows: 

a) if it is not in the timer recovery condition: 

clear an existing peer receiver busy condition; 

set its V(S) and its V(A) to the value of the N(R) 
contained in the REJ frame control field; 

stop timer T200; 

start timer T203 if implemented; 

if it was an REJ command frame with the P bit set to 1, 
transmit an appropriate supervisory response frame (see 
Note 2, § 5.6.5) with the F bit set to 1. 

transmit the corresponding I frame as soon as possible, 
as defined in§ 5.6.1, taking into account the items 1) 
to 3) below and the paragraph following items 1) to 3) 
and 

notify a protocol violation to the connection 
management entity by means of the MDL-ERROR-INDICATION 
primitive, if it was an REJ response frame with the F bit 
set to 1 . 

b) if it is in the timer recovery condition and it was an REJ 
response frame with the F bit set to 1: 

clear an existing peer receiver busy condition; 

set its V(S) and its V(A) to the value N(R) contained 
in the REJ frame control field; 

stop timer T200; 

start timer T203 if implemented; 

enter the multiple-frame-established state; and 

transmit the corresponding I frame as soon as possible, 
as defined in§ 5.6.1, taking into account the items 1) 
to 3) below and the paragraph following items 1) to 3). 

c) if it is in the timer recovery condition and it was an REJ 
frame other than an REJ response frame with the F bit set to 
1 : 

clear an existing peer receiver busy condition; 

set its V(A) to the value of the N(R) contained in the 
REJ frame control field; and 
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if it was an REJ command frame with the P bit set to 
1, transmit an appropriate supervisory response frame 
with the F bit set to 1 (see Note 2 in § 5.6.5). 

Transmission of I frames shall take account of the 
following: 

1) if the data link layer entity is transmitting a supervisory 
frame when it receives the REJ frame, it shall complete that 
transmission before commencing transmission of the requested I 
frame; 

2) if the data link layer entity is transmitting an SABME 
command, a DISC command, a UA response or a DM response when it 
receives the REJ frame, it shall ignore the request for 
retransmission; and 

3) if the data link layer entity is not transmitting a frame 
when the REJ is received, it shall immediately commence 
transmission of the requested I frame. 

All outstanding unacknowledged I frames, commencing with the I 
frame identified in the received REJ frame, shall be transmitted. Other I 
frames not yet transmitted may be transmitted following the retransmitted I 
frames. 

5.6.5 Receiving RNR frames 

After receiving a valid RNR command or response, if the data link 
layer entity is not engaged in a mode-setting operation, it shall set a peer 
receiver busy condition and then: 

if it was an RNR command with the P bit set to 1, it shall 
respond with an RR response with the F bit set to 1 if the 
data link layer entity is not in an own receiver busy condition, 
and shall respond with an RNR response with the F bit set to 1 
if the data link layer entity is in an own receiver busy 
condition; and 

if it was an RNR response with the F bit set to 1, an 
existing timer recovery condition shall be cleared and the N(R) 
contained in this RNR response shall be used to update 
V( S). 

The data link layer entity shall take note of the peer receiver 
busy condition and not transmit any I frames to the peer which has indicated 
the busy condition. 

Note 1 -The N(R) in any RR or RNR command frame (irrespective of 
the setting of the P bit) will not be used to update the V(S). 
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The data link layer entity shall then; 

treat the N(R) contained in the.received RNR frame as an 
acknowledgement for all the I frames that have been 
(re)transmitted with an N(S) up to and including N(R) minus 1, 
and set its V(A) to the value of the N(R) contained in the RNR 
frame; and 

restart timer T200 unless a supervisory response frame with 
the F bit set to is still expected. 

If timer T200 expires, the data link layer entity shall: 

if it is not yet in a timer recovery condition, enter the 
timer recovery condition and reset the retransmission count 
variable; or 

if it is already in a timer recovery condition, add one to 
its retransmission count variable. 

The data link layer entity shall then: 

a) if the value of the retransmission count variable is less 
than N200: 

transmit an appropriate supervisory command (see 
Note 2) with a P bit set to 1; 

restart timer T200; and 

b) if the value of the retransmission count variable is equal 
to N200, initiate a re-establishment procedure as defined in 
§ 5.7, and indicate this by means of the MDL-ERROR-INDICATION 
primitive to the connection management entity. 

The data link layer entity receiving the supervisory frame with 
the P bit set to 1 shall respond, at the earliest opportunity, with a 
supervisory response frame (see Note 2) with the F bit set to 1, to indicate 
whether or not its own receiver busy condition still exists. 

Upon receipt of the supervisory response wit~ the F bit set to 1, 
the data link layer entity shall reset timer T200, and: 

if the response is an RR or REJ response, the peer receiver 
busy condition is cleared and the data link layer entity may 
transmit new I frames or retransmit I frames as defined in 
§§ 5.6.1 or 5.6.~, respectively; or 

if the response is an RNR response, the data link layer 
entity receiving the response shall proceed according to this 
§ 5.6.5, first paragraph. 
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If a supervisory command (RR, RNR, or REJ) with the P bit set to 
o or 1, or a supervisory response frame (RR, RNR, or REJ) with the F bit 
set to 0 is received during the enquiry process, the data link layer 
entity shall: 

if the supervisory frame is an RR or REJ command frame or an 
RR or REJ response frame with the F bit set to 0, clear the 
peer receiver busy condition and if the supervisory frame 
received was a command with the P bit set to 1, transmit the 
appropriate supervisory response frame (see Note 2) with the F 
bit set to 1. However, the transmission or retransmission of 
I frames shall not be undertaken until the appropriate 
supervisory response frame with the F bit set to 1 is 
received or until expiry of timer T200; or 

if the supervisory frame is an RNR command frame or an RNR 
response frame with the F bit set to 0, retain the peer 
receiver busy condition and if the supervisory frame received 
was an RNR command with P bit set to 1, transmit the 
appropriate supervisory response frame (see Note 2) with the F 
bit set to 1. 

Upon receipt of an SABME command, the data link layer entity 
shall clear the peer receiver busy condition. 

Note 2 - If the data link layer entity is not in an own receiver 
busy condition and is in a Reject exception condition [that is, an N(S) 
sequence error has been received, and an REJ frame has been transmitted, but 
the requested I frame has not been received], the appropriate supervisory frame 
is the RR frame. 

If the data link layer entity is not in an own receiver busy condition but is 
in an N(S) sequence error exception condition [that is, an N(S) sequence error 
has been received but an REJ frame has not been transmitted], the appropriate 
supervisory frame is the REJ frame. 

If the data link layer entity is in its own receiver busy condition, the 
appropriate supervisory frame is the RNR frame. 

Otherwise, the appropriate supervisory frame is the RR frame. 

5.6.6 Data link layer own receiver busy condition 

When the data link layer entity enters an own receiver busy 
condition, it shall transmit an RNR frame at the earliest opportunity. 

86 

The RNR frame may be either: 

an RNR response with the F bit set to O; or 

if this condition is entered on receiving a command frame 
with the P bit set to 1, an RNR response with the F bit set to 
1; or 

if this condition is entered on expiry of timer T200, an RNR 
command with the P bit set to 1. 
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All received I frames with the P bit set to 0 shall be 
discarded, after updating V(A). 

All received supervisory frames with the P/F bit set to 0 shall be 
processed, including updating V(A). 

All received I frames with the P bit set to 1 shall be discarded, 
after updating V(A). However, an RNR response frame with the F bit set to 1 
shall be transmitted. 

All received supervisory frames with the P bit set to 1 shall be 
processed including updating V(A). An RNR response with the F bit set to 1 
shall be transmitted. 

To indicate to the peer data link layer entity the clearance of the 
own receiver busy condition, the data link layer entity shall transmit an RR 
frame or, if a previously detected N(S) sequence error has not yet been 
reported, an REJ frame with the N(R) set to the current value of V(R). 

The transmission of an SABME command or a UA response (in reply to 
an SABME command) also indicates to the peer data link layer entity the 
clearance of the own receiver busy condition. 

5.6.7 Waiting acknowledgement 

The data link layer entity shall maintain an internal 
retransmission count variable. 

If timer T200 expires, the data link layer entity shall: 

if it is not yet in the timer recovery condition, enter the 
timer recovery condition and reset the retransmission count 
variable; or 

if it is already in the timer recovery condition, add one to 
its retransmission count variable. 

The data link layer entity shall then: 

a) if the value of the retransmission count variable is less 
than N200: 

restart timer T200; and either 

transmit an appropriate supervisory command (see Note 2 
in§ 5.6.5) with the P bit set to 1; or 

retransmit the last transmitted I frame [V(S) - 1] with 
the P bit set to 1; or 

b) if the value of the retransmission count variable is equal 
to N200, initiate a re-establishment procedure as defined in 
§ 5.7 and indicate this by means of the MDL-ERROR-INDICATION 
primitive to the connection management entity. 
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The timer recovery condition is cleared when the data link layer 
entity receives a valid supervisory frame response with the F bit set to 1. If 
the received supervisory frame N(R) is within the range from its current V(A) 
to its current V(S) inclusive, it shall set its V(S) to the value of the 
received N(R). Timer T200 shall be reset if the received supervisory frame 
response is an RR or REJ response, and then the data link layer entity shall 
resume with I frame transmission or retransmission, as appropriate. Timer T200 
shall be reset and restarted if the received supervisory response is an RNR 
response, to proceed with the enquiry process according to § 5.6.5. 

5.7 Re-establishment of multiple frame operation 

5. 7. 1 Criteria for re-establishment 

The criteria for re-establishing the multiple frame mode of 
operation are defined in this section by the following conditions: 

5.7.2 

the receipt, while in the multiple-frame mode of operation, 
of an SABME; 

the receipt of a DL-ESTABLISH-REQUEST primitive from layer 3 
(see § 5. 5. 1 . 1 ) ; 

the occurrence of N200 retransmission failures while in the 
timer recovery condition (see§ 5.6.7); 

the occurrence of a frame rejection condition as 
identified in § 5.8.5; 

the receipt, while in the multiple-frame mode of operation, 
of an FRMR response frame {see§ 5.8.6); 

the receipt, while in the multiple-frame mode of operation, 
of an unsolicited DM response with the F bit set to 0 
(see§ 5.8.7); 

the receipt, while in the timer-recovery condition, of a 
DM response with the F bit set to 1. 

Procedures 

In all re-establishment situations, the data link layer entity 
shall follow the procedures defined in§ 5.5.1. All locally generated 
conditions for re-establishment will cause the transmission of the SABME. 

In the case of data link layer and peer initiated re-establishment, 
the data link layer entity shall also: 
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issue an MDL-ERROR-INDICATION primitive to the connection 
management entity; and 

if V(S) > V{A) prior to re-establishment, issue a 
DL-ESTABLISH-INDICATION primitive to layer 3, and discard all I 
queues. 
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In case of layer 3 initiated re-establishment or if a 
DL-ESTABLISH-REQUEST primitive occurs pending re-establishment, the 
DL-ESTABLISH-CONFIRM primitive shall be used. 

5.8 Exception condition reporting and recovery 

Exception conditions may occur as the result of physical layer 
errors or data link layer procedural errors. 

The error recovery procedures which are available to effect recovery 
following the detection of an exception condition at the data link layer are 
defined in this section. 

The actions to be taken by the connection management entity on receipt 
of an MDL-ERROR-INDICATION primitive are defined in Appendix II. 

5. 8. 1 N(S) sequence error 

An N(S) sequence error exception condition occurs in the receiver 
when a valid I frame is received which contains an N(S) value which is not 
equal to the V(R) at the receiver. The information field of all I frames whose 
N(S) does not equal V(R) shall be discarded. 

The receiver shall not acknowledge [nor increment its V(R)] the I 
frame causing the sequence error, nor any I frames which may follow, until an I 
frame with the correct N(S) is received. 

A data link layer entity which receives one or more I frames having 
sequence errors but otherwise error-free, or subsequent supervisory frames (RR, 
RNR, and REJ), shall use the control field information contained in the N(R) 
field and the P or F bit to perform data link control functions; for example, 
to receive acknowledgement of previously transmitted I frames and to cause the 
data link layer entity to respond if the P bit is set to 1. Therefore, the 
retransmitted I frame may contain an N(R) field value and P bit that are 
updated from, and therefore different from, the ones contained in the 
originally transmitted I frame. 

The REJ frame is used by a rece1v1ng data link layer entity to 
initiate an exception condition recovery (retransmission) following the 
detection of an N(S) sequence error. 

Only one REJ exception condition for a given direction of information 
transfer shall be established at a time. 

A data link layer entity receiving an REJ command or response shall 
initiate sequential transmission (retransmission) of I frames starting with the 
I frame indicated by the N(R) contained in the REJ frame. 

An REJ exception condition is cleared when the requested I frame is 
received or when an SABME or DISC command is received. 

An optional procedure for the retransmission of an REJ response frame 
is described in Appendix I. 
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5.8.2 N(R) sequence error 

An N(R) sequence error exception condition occurs in the 
transmitter when a valid supervisory frame or I frame is received which 
contains an invalid N(R) value. 

A valid N(R) is one that is in the range V(A) ~ N(R) ~ V(S). 

The information field contained in an I frame which is correct in 
sequence and format may be delivered to layer 3 by means of the 
DL-DATA-INDICATION primitive. 

The data link layer entity shall inform the connection management 
entity of this exception condition by means of the MDL-ERROR-INDICATION 
primitive, and initiate re-establishment according to§ 5.7.2. 

5.8.3 Timer recovery condition 

If a data link layer entity, due to a transmission error, does not 
receive a single I frame or the last I frame(s) in a sequence of I frames, it 
will not detect an out-of-sequence exception condition and therefore 
will not transmit an REJ frame. 

The data link layer entity which transmitted the unacknowledged I 
frame(s) shall, on the expiry of timer T200, take appropriate recovery action 
as defined in § 5.6.7 to determine at which I frame retransmission must 
begin. 

5.8.4 Invalid frame condition 

Any frame received which is invalid (as defined in § 2.9) shall be 
discarded, and no action shall be taken as a result of that frame. 

5.8.5 Frame rejection condition 

A frame rejection condition results from one of the conditions 
described in§ 3.6.1 (third paragraph) or§ 3.6.11, items b, c and d. 

Upon occurrence of a frame rejection condition, the data link layer 
entity shall: 

issue an MDL-ERROR-INDICATION primitive; and 

initiate re-establishment (see§ 5.7.2). 

Note - For satisfactory operation it is essential that a receiver is able to 
discriminate between invalid frames, as defined in § 2.9, and I frames with an 
I-field which exceeds the maximum established length [seed) of§ 3.6.11]. An 
unbounded frame may be assumed, and thus discarded, if two times the longest 
permissible frame plus two octets are received without a flag detection. 
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5.8.6 Receipt of an FRMR response frame 

Upon receipt of an FRMR response frame in the multiple-frame mode 
of operation, the data link layer entity shall: 

issue an MDL-ERROR-INDICATION primitive; and 

initiate re-establishment (see§ 5.7.2). 

5.8.7 Unsolicited response frames 

The action to be taken on the receipt of an unsolicited response 
frame is defined in Table 9/Q.921. 

The data link layer entity shall assume possible multiple-TEI 
assignment on the receipt of an unsolicited UA response and shall inform layer 
management. 

TABLE 9/Q.921 

Actions taken on receipt of unsolicited response frames 

Unsolicited Awaiting Awaiting 
Multiple frame modes 

response frame TEl·aMigncd of operation 
Establishment Release 

Established Time recovery 
mode condition 

UA response MDL-Error 
Solicited Solicited 

MDL-Error MDL-Error 
F=l Indication Indication Indication 

UA response MDL-Error MDL-Error MDL-Error MDL-Error MDL-Error 
F=O Indication Indication Indication Indication Indication 

DM response Ignore Solicited Solicited 
MDL-Error 

Solicited 
F=l Indication 

DM response 
Re-establish Re-establish 

F=O Establish Ignore Ignore MDL-Error MDL-Error 
Indication Indication 

Supervisory Ignore Ignore Ignore MDL-Error 
Solicited 

Response F = 1 Indication 

Supervisory 
Ignore Ignore Ignore Response F = 0 Solicited Solicited 
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5.8.8 Multiple assignment of a TEI value 

A data link layer entity shall assume multiple assignment of a TEI 
value and initiate recovery as specified below by: 

a) the receipt of a UA response frame whilst in the 
multiple-frame-established state; 

b) the receipt of a UA response frame whilst in the timer 
recovery state; 

c) the receipt of a UA response frame whilst in the 
TEI-assigned state. 

A data link layer entity, after assuming multiple assignment of a 
TEI value shall inform the connection management entity by means of the 
MDL-ERROR-INDICATION primitive. 

5.9 List of system parameters 

The system parameters listed below are associated with each 
individual SAP. 

A method of assigning these parameters is defined in § 5.4. 

The term default implies that the value defined should be used in the 
absence of any assignment or negotiation of alternative values. 

5. 9. 1 Timer T200 

The default value for timer T200 at the end of which transmission 
of a frame may be initiated according to the procedures described in § 5.6 
shall be one second. 

Note 1 - The proper operation of the procedure requires that timer 
T200 be greater than the maximum time between transmission of command frames 
and the reception of their corresponding response or acknowledgement frames. 

Note 2-When an implementation includes multiple terminals on the 
user side together with a satellite connection in the transmission path, a 
value of T200 greater than 1 second may be necessary. A value of 2.5 seconds 
is suggested. 

5.9.2 Maximum number of retransmissions (N200) 

The maximum number of retransmissions of a frame (N200) is a system 
parameter. The default value of N200 shall be 3. 
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5.9.3 Maximum number of octets in an information field (N201) 

The maximum number of octets in an information field (N201) is a 
system parameter. (See also§ 2.5.) 

5.9.4 

For an SAP supporting signalling, the default value shall be 
260 octets. 

For SAPs supporting packet information, the default value 
shall be 260 octets. 

Maximum number of transmissions of the TEI Identity request 
message (N202) 

The maximum number of transmissions of a TEI Identity request 
message (when the user requests a TEI) is a system parameter. The default value 
of N202 shall be 3. 

5.9.5 Maximum number of outstanding I frames (k) 

The maximum number (k) of sequentially numbered I frames that may 
be outstanding (that is, unacknowledged) at any given time is a system 
parameter which shall not exceed 127, for extended (modulo 128) 
operation. 

5.9.6 

For an SAP supporting basic access (16 kbit/s) signalling, 
the default value shall be 1. 

For an SAP supporting primary rate (64 kbit/s) signalling, 
the default value shall be 7. 

For an SAP supporting basic access (16 kbit/s) packet 
information, the default value shall be 3. 

For an SAP supporting primary rate (64 kbit/s) packet 
information, the default value shall be 7. 

Timer T201 

The minimum time between retransmission of the TEI Identity check 
messages (T201) is a system parameter which shall be set to T200 seconds. 

5.9.7 Timer T202 

The minimum time between the transmission of TEI Identity request 
messages is a system parameter (T202) which shall be set to 2 seconds. 

5.9.8 Timer T203 

Timer T203 represents the maximum time allowed without frames being 
exchanged. The default value of timer T203 shall be 10 seconds. 
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5. 10 Data link layer monitor function 

5. 10. 1 General 

The procedural elements defined in § 5 allow for the supervision of 
the data link layer resource. This section describes procedures which may be 
used to provide this supervision function. The use of this function is 
optional. 

5.10.2 Data link layer supervision in the multiple-frame-established 
state 

The procedures specified herein propose a solution which is already 
identified in the HDLC classes of procedures. The connection verification is a 
service provided by data link layer to layer 3. This implies that layer 3 is 
informed in case of a failure only. Furthermore, the procedure may be 
incorporated in the "normal" exchange of information and may become more 
efficient than a procedure based on the involvement of layer 3. 

The procedure is based on supervisory command frames (RR command, 
RNR command) and timer T203, and operates in the multiple-frame-established 
state as follows. 

If there are no frames being exchanged on the data link connection 
(neither new nor outstanding I frames, nor supervisory frames with a P bit set 
to 1), there is no means to detect a faulty data link connection 
condition, or a user equipment having been unplugged. Timer T203 represents the 
maximum time allowed without frames being exchanged. 

If timer T203 expires, a supervisory command with a P bit set to 1 
is transmitted. Such a procedure is protected against transmission errors by 
making use of the normal timer T200 procedure including retransmission count 
and N200 attempts. 

5.10.3 Connection verification procedures 

5.10.3.1 Start timer T203 

The timer T203 is started: 

when the multiple-frame-established state is entered; and 

in the multiple-frame-established state whenever T200 is 
stopped. (See Note in§ 5.10.3.2.) 

Upon rece1v1ng an I or supervisory frame, timer T203 will be 
restarted if timer T200 is not to be started. 

5.10.3.2 Stop timer T203 
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The timer T203 is stopped: 

when, in the multiple-frame-established state, the timer 
T200 is started (see note); and 
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upon leaving the multiple-frame-established state. 

Note - These two conditions mean that timer T203 is only started 
whenever T200 is stopped and not restarted. 

5.10.3.3 Expiry of timer T203 

If timer T203 expires, the data link layer entity will act as 
follows (it should be noted that timer T200 is neither running nor 
expired): 

a) set the retransmission count variable to 0; 

b) enter timer recovery state; 

c) transmit a supervisory command with the P bit set to 1 as 
follows: 

if there is not a receiver busy condition (own receiver 
not busy), transmit an RR command; or 

if there is a receiver busy condition (own receiver 
busy), transmit an RNR command; and 

d) start timer T200; and 

e) send MDL-ERROR-INDICATION primitive to connection management 
after N200 retransmissions. 
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ANNEX A 

(to Recommendation Q.921) 

Provision of point-to-point signalling connections 

In certain applications it may be advantageous to have a 
single point-to-point signalling connection at layer 3; the allocation of the 
value 0 as a preferred TEI for that purpose is a network option. Use of the 
value O in such applications does not preclude using that value in other 
applications or networks. 
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ANNEX B 

(to Recommendation Q.921) 

SDL for point-to-point procedures 

B. 1 General 

The purpose of this annex is to provide one example of an SDL 
representation of the point-to-point procedures of the data link layer, to 
assist in the understanding of this Recommendation. This representation does 
not describe all of the possible actions of the data link layer entity, as a 
non-partitioned representation was selected in order to minimize its 
complexity. The SDL representation does not therefore constrain implementations 
from exploiting the full scope of the procedures as presented within the text 
of this Recommendation. The text description of the procedures is definitive. 

The representation is a peer-to-peer model of the point-to-point 
procedures of the data link layer and is applicable to the data link layer 
entities at both the user and network sides for all ranges of TEI values. See 
Figure B-1/Q.921. 
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FIGURE B-1/Q.921 

Peer-to-peer model of the point-to-ooint procedures 

B.2 An overview of the states of the point-to-point data link 
layer entity 

The SDL representation of the point-to-point procedures are based 
on an expansion of the three basic states identified in § 3.4.2/Q.920 to the 
following 8 states: 

State TEI unassigned 

State 2 Assign awaiting TEI 

State 3 Establish awaiting TEI 

State 4 TEI assigned 
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State 5 Awaiting establishment 

State 6 Awaiting release 

State 7 Multiple frame established 

State 8 Timer recovery 

An overview of the inter-relationship of these states is provided 
in Figure B-2/Q.921. This overview is incomplete, and serves only as an 
introduction to the SDL representation. All data link layer entities are 
conceptually initiated in the TEI unassigned state (state 1), and will 
interact with the layer management in order to request a TEI value. TEI 
assignment initiated by a Unit data request will cause the data link layer 
entity to move to the TEI assigned state (state 4) via the assign awaiting 
TEI state (state 2). Initiation by an Establishment request will cause a 
transition to the awaiting establishment state (state 5) via the establish 
awaiting TEI state (state 3). Direct TEI a~signment will cause an immediate 
transition to the TEI assigned state (state 4). In states 4-8, Unit data 
requests can be directly serviced by the data link layer entity. The receipt of 
an Establish request in the TEI assigned state (state 4) will cause the 
initiation of the establishment procedures and the transition to the awaiting 
establishment state (state 5). Completion of the LAP establishment procedures 
takes the data link layer entity into the multiple frame established state 
(state 7). Peer initiated establishment causes a direct transition from the 
TEI assigned state (state 4) to the multiple frame established state 
(state 7). In the multiple frame established state (state 7), Acknowledged 
data transfer requests can be serviced directly subject to the restrictions of 
the procedures. Expiry of timer T200, which is used in both the flow control 
and data transfer aspects of the data link layer entity's procedures initiates 
the transition to the timer recovery state (state 8). Completion of the timer 
recovery procedures will return the data link layer entity to the multiple 
frame established state (state 7). In states 7 and 8, of the SDL 
representation the following conditions which are identified within the 
Recommendation are observed: 

a) peer receiver busy 

b) reject exception 

c) own receiver busy. 

In addition other conditions are used in order to avoid 
identification of additional states. The complete combination of both of these 
categories of conditions with the 8 states of the SDL representation is the 
basis for the state transition table description of the data link layer entity. 
A peer initiated LAP release will take the data link layer entity directly into 
the TEI assigned state (state 4), whilst a Release request will be via the 
~waiting release state (state 6). TEI removal will cause a transition to the 
TEI unassigned state (state 1). 
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FIGURE B-2/Q.921 
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recovery 

An overview of the states of the point-to-point procedures 

Any state 

TEI 
removal 

] 

TEI 
unassigned 

Tll01210-86 
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B.3 Cover notes 

The following symbols and abbreviations are used within this 
description. A full description of the symbols and t~eir meani~g and 
application can be found in the Series Z Recommendations (Fascicles VI.10 

and VI. 11). 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 

l) 

CJ 
D 
D 
L 7 
D 
<> 
D 
~ 
0 

I 

~ 
*** 

RC 

(A-0) 

State 

Signal reception 

Signal generation 

Save a signal tuntil completion of a transition 
to a new state) 

Process description 

Test 

Procedure call 

Implementation option 

Procedure definition 

To mark an event or signal required as a result of the 
representation approach adopted, which is local to the 
data link layer entity 

Retransmission counter 

The codes used in the MDL-ERROR-INDICATION signals are defined in 
TABLE 11-1/Q.921 in Appendix II. When multiple codes are shown, only 
one applies. 

B.4 The use of queues 

To enable a satisfactory representation of the data link layer 
entity, conceptual queues for the UI frame and I frame transmission 
have been explicitly brought out. These conceptual queues are finite but 
unbounded and should in no way restrict the implementation of the 
point-to-point procedures. Two additional signals have been provided in order 
to cause the servicing of these queues to be initiated - UI frame queued 
up and I frame queued up. 
100 



B.S SDL representation 

1 
TEI 

UNASSIGNED 

NOTE 1 

DL 
ESTABLISH 

REQUEST 

MDL 
ASSIGN 

INDICATION 

3 
ESTABLISH 
AWAITING 

TEI 

NOTE 1 

DL 
UNIT DATA 

REQUEST 

MDL 
ASSIGN 

INDICATION 

UNIT DATA 
INTO 

UI QUEUE 

UI f RAME 
QUEUED UP 

2 
ASSIGN 

AWAITING 
TEI 

Tl 101230-SG 

Note 1: The use of these events on the network side is for further study. 

Note 3 

NOTE 2 

MDL 
ASSIGN 

REQUEST 

SAVE 
TEI 

ll 
TEI 

ASSIGNED 

Tll01230-86 

Note 2: ·This function may be implemented over a geop-aphically dbtributed architecture. 

• Thb primitive may occur 011 initi&liution for fixed TEia at the network side, or 

.., appropriate in order to correctly proceu a frame carrying a ru:ed TEL 

Note 3: Processing of Ul frame queued up is described in Fir;ure B·P/Q.921 

FIGURE B-3/Q.921 (1 of 3) 
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ANNEX 
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TEI 

DL 
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AWAITING 

TEI 

DL 
UNIT DATA 

REQUEST 

UNIT DATA 
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UI QUEUE 

UI fRAHE 
QUEUED UP 

Note 
2 

ASSIGN 
AWAITING 

TEI 

tlllL 
ASSIGN 
REQUEST 

SAVE 
TEI 

II 
TEI 

ASSIGNED 

HDL 
ERROR 
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DISCARD 
UI QUEUE 

1 
TEI 

UNASSIGNED 

DISCARD 
UI QUEUE 

1 
TEI 

UNASSIGNED 

UI fRAHE 
QUEUED UP 

Note 

Tll01240-86 

Note: Processing of UI frame queued up is described in Figure B-9/Q.921 
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AWAITING 

TEI 

DL 
UNIT DI.TA 
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UNIT DATA 
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UI QUEUE 

UI fRAME 
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ESTABLISH 
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FIGURE B-3/Q.921 (2 of 3) 
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DATA 
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ERROR 
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DL 
RELEASE 

INDICATION 

1 
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DEACTIVATION 

DISCARD 

UI QUEUE 

DL 
RELEASE 
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TEI 
UNASSIGNED 

UI FRAME 
QUEUED UP 

Note 

Tll01250-86 

Note: Processing of UI frame queued up is described in Figure B-9/Q.921 

FIGURE B-3/Q.921 (3 of 3) 
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4 
TEJ 

ASSIGNED 

DL 
ESTABLJSH 
REQUEST 

ESTABLJSH 
DATA 
LJNK 

SET 
LAYER3 

INJTIATED 

s 
AWAITING 

STABLISHME 

DlrRELEASE 
REQUEST 

DlrRELEASE 
CONFJRM 

4 
TEI 

ASSIGNED 

MDL 
REMOVE 
REQUEST 

DISCARD DISCARD 
UJ QUEUE UJ QUEUE 

I 4 
TEJ TEI 

UNASSIGNED ASSIGNED 

TXDM 

4 
TEI 

ASSIGNED 

FIGURE B-4/Q.921 (I or 2) 

ANNEX 

SABME DISC 

F=P F=P 

TXDM 

No 4 
TEJ 

ASSIGNED 

TXUA 

CLEAR 
EXCEPTION 
CONDITIONS 

v{5} = o VA ~o 
VR =0 

DL 
ESTABLISH 
NDICATION 

STOPT200 
STARTT203 

7 
MULTIPLE 

FRAME 
STABLISHED Tll0126l-86 
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ANNEX 

104 

-

.. 
TEI 

ASSIGNED 

UA 

IDL ERROR 
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(C,D) 

.. 
TEI 

ASSIGNED 

DM 

.. 
TEI 
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No 

No 

FIGURE B-4/Q.1121 (2 or 2) 
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6 
AWAITING 

STABLISHME 

DL 
ESTABLISH 
REQUEST 

NOTE 

DISCARD 
I QUEUE 

SET LAYER 3 
INITIATED 

5 
AWAlTING 

STABLISHME 

NOTE 

MDL 
REMOVE 
REQUEST 
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QUEUES 
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STOP T'200 

1 
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DISCARD 
IANDUI 
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INDICATION 
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4 
TEI 
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NOTE - Only possible in Cll!CS or Layer 2 initi .. lcd re-eslablishment. 

FIGURE B-&/Q.Q21 (1 or 3) 

ANNEX 

SABME 

TXUA 

TllOl 281-86 
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AWAITING 

STABLISHME 
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F~P 

TXDM 

6 
AWAITING 

· STABLISHMEN 

UA 

Yes 

STOPT200 
STARTT203 

7 
MULTIPLE 

FRAME 
STABLISHED 

No 

No 

DISCARD 
I QUEUE 

FIGURE B-6/Q.G21 (2 or 3) 
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5 
Awaiting 

establishment 

DM 

Discard 
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D L-release­
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Stop T200 

4 
TEI 
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No 

5 
Awaiting 

establishment 

Timer 
T200 
expiry 

RC= RC+ 1 
P=l 
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Start T200 

5 
Awaiting 
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Yes 

Discard 
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4 
TEI 
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5 
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NOTE: Only possible in cases of layer 2 initiated re-establishment. 

FIGURE B-5/Q.921 (3 of3) 
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FIGURE B-G/Q.1121 (1 of2) 
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FIGURE B-G/Q.G21 {2 or 2) 
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ANNEX 

110 

7 
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FRAME 
STABL!SHED 

DL DL-RELEASE DL-DATA I FRAME 
ESTABLISH REQUEST REQUEST QUEUED UP 
REQUEST 

DISCARD DISCARD PITT IN 
I QUEUE !QUEUE I QUEUE 

ESTABLISH RC=O I FRAME 
DATA LINK P=I QUEUED UP 

SET LAYER 3 GET NEXT 
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ENTRY 

STOP T203 
P=O REST ART T200 

6 
TX! AWAITING COMMAND RELEASE 

Tl 101330-86 V{S) = V(S)+I 

CLEAR 
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Note - The regeneration of this signal does not affect the sequence 
integrity of the I queue. 

FIGURE B-7/Q.P21 (I of 10) 
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7 
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FRAME 
STABLISHED 

TIMER 
T200 

EXPIRY 

RC=O 

TRANSMIT 
ENQUIRY 

RC= RC+l 

8 
TIMER 

RECOVERY 

Yes 

GET LAST 
TRANSMITTED 

!FRAME 
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P=l 

TX! 
COMMAND 
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CLEAR 
ACKNOWLEDGE 

PENDING 

STARTT200 

TIMER 
T203 

EXPIRY 
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8 
TIMER 

RECOVERY 

FIGURE B-7/Q.ll21 (2 of 10) 

ANNEX 
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STOP T200 STOP T200 
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FIGURE B-7 /Q.921 (3 or 10) 



7 
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DM 
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CLEAR 
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DL-ERROR 
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Note - These 1ignals are generated outside of this SDL representation, and 
may be generated by the connection management entity. 

FIGURE B-7/Q.Q21 (4or10) 
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FIGURE B-7 /Q.021 (6 of 10) 
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FIGURE B-7 /Q.921 (e or 10) 
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ANNEX 

116 
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FIGURE B-7 /Q.021 (7 oflO) 
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NOTE I -.Processing or acknowledge pending is described on sheet 10 or this Figure B-7 /Q.921. 

NOTE 2 -This SDL representation does not include the optional proeedure in Appendix I. 

FIGURE B-7/Q.921 (8or10) 
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FIGURE B-7/Q.Q21 (10 of 10) 
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120 
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FIGURE B-8/Q.021 (I or 9) 
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FIGURE B-8/Q.921 (2 of 9) 

DISCARD 
l.ANDUI 
QUEUES 

DL-RELEASE 
INDICATION 

STOPT200 

~ 

TEI 
ASSIGNED 

Tll 01441-86 

ANNEX 

121 



ANNEX 

122 

8 
TIMER 

RECOVERY 

SABME 

F=P 

TXUA 

CLEAR 
EXCEPTION 
CONDITIONS 

ffilrERROR 
INDICATION 

{F) 

DISCARD 
I QUEUE 

Ir ESTABLISH 
Il\'DICATJON 

STOP T200 
STARTT203 

V{Sj = 0 VA= 0 
VR = 0 

7 
MULTIPLE 

FRAME 
STABLISHED 

DISC UA 

IDirERROR DISCARD INDICATION I QUEUE 
(C. D) 

8 
F=P TIMER 

RECOVERY 

TXUA 

DlrRELEASE 
INDICATION 

STOPT200 

Tll 0145l-86 

4 
TEI 

ASSIGNED 

FIGURE B-8/Q.021 (3 of o) 



8 
TIMER 

RECOVERY 

DM 

IDL-ERROR 
INDICATION 

(E) 

ESTABLISH 
DATA LINK 

CLEAR 
LAYER 3 

INITIATED 

5 
AWAITING 

·STABLISHME 

Yes 

SET OWN 
RECEIVER 

BUSY 

SET OWN 
RECEIVER 

BUSY 

TXRNR 
RESPONSE 

CLEAR 
ACKNOWLEDGE 

PENDING 

Yes 

8 
TIMER 

RECOVERY 

No 

CLEAR OWN 
RECEIVER 

BUSY 

CLEAR OWN 
RECEIVER 

BUSY 

TXRR 
RESPONSE 

CLEAR 
ACKNO\'lLEDGE 

PENDING 

Tl1014tl-ll6 

NOTE - These signals arc generated outside or this SDL representation, a.nd may be 
generated by lhe connection management entity. 
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FIGURE B-8/Q.921 (5 of 9) 
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FIGURE B-8/Q.921 (6 of 9) 
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NOTE I - Processing of Aclcnowledge Pending is described on •heet g of this figure B-8/Q.021. 

NOTE 2 - This SDL representation does not include the optional procedure in Appendix I 

FIGURE B-8/Q.921 (7 of 9) 



V(A)= N(R) 

8 
TIMER 

RECOVERY 

No 

N(R)ERROR 
RECOVERY 

s 
AWAITING 

STABL!SHMEN 

FIGURE B-8/Q.921 (8 of U) 
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FIGURE B-8/Q.921 (9 or 9) 
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FIGURE B-9/Q.921 (2 of 5) 
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NOTE 2 - The data link layer returns to 'he state it was in 
prior to the events shown. 

FIGURE B-9/Q.921 (3 of Ii) 
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ANNEX 

CLEAR CLEAR PEER 
EXCEPTION RECEIVER P=l 
CONDITIONS BUSY 

ESTABLISH RC=O 
CLEAR Yes 

DATA LINK P=l 
REJECT 

EXCEPTION 

CLEAR CLEAR OWN 
LAYER 3 TXSAB1'1E RECEIVER 

TXRR TXRNR 

INITIATED BUSY 
COMMAND COMMAND 

REST ART T200 CLEAR 

STOP T203 
ACKNOWLEDGE 

PENDING 

CLEAR 
ACKNOWLEDGE 

PENDING 

Tl1Dlb3G-86 

STARTT200 

FIGURE B-9/Q.P:?l (4 of b) 
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F=l 

TXRR 
RESPONSE 

CLEAR 
ACKNOWLEDGE 

PENDING 

Yes 

TXRNR 
RESPONSE 

V(S) = V(S) - 1 

I FRAME 
QUEUED UP 

Yes 

NOTE 

BACKTRACK 
ALONG 
I QUEUE 

TllOlMG-86 

NOTE - The generation of the correct number of 1ignals in order to cau!e the required 
retransmission of I frames does not alter their 1equence intepity. 

FIGURE B-g/Q.g21 (5 of 5) 

ANNEX 
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ANNEX C 

(to Recommendation Q.921) 

SDL representation of the broadcast procedures 

BROADCAST 
lNFORMATION 
TRANSFER 

DL- /MDL­
UNIT DATA­
REQ!JEST 

PLACE IN 
UI QUEUE 

132 

,..---J-----, * ** 
UI FRAME 

BROADCAST 
INFOR!-1ATION 
TR.tu~SFER 

UI FRAME 
QUEUED 

UP 

REMOVE 
UI FRAME 

FROM QUEUE 

p = 0 

TX UI 
COMMAND 

UI 
COMMAND 

DL-/MDL­
UNIT DATA­
INDICATION 

FIGURE C-l/Q.921 

PERSISTENT 
DE­

ACTIVATION 

DISCARD 
UI QUEUE 

Tll01550-86 



ANNEX D 

(to Recommendation Q.921) 

State transition table of the point-to-point procedures 
of the data link layer 

D.1 The state transition table presented in Tables D-1/Q.921 to 
D-3/Q.921 is based on the eight basic states (see § B.2) recognized in the 
SDL representation and the related transmitter and receiver conditions. 

The state transition table relinquishes to any partitioning of the 
procedures. It is conceptual and does not prevent a designer from partitioning 
in his implementation. Moreover, all the processes related to primitive 
procedures, the management of queues and the exchange of information between 
adjacent layers are conceptual, not visible from outside of the system and 
would not impose any constraints on the implementation. 

The eight basic states apply to both the transmitter and the 
receiver within one data link layer entity. However, some of the conditions are 
confined to the transmitter (e.g. "peer receiver busy"), whilst some are 
confined to the receiver (e.g. "REJ recovery"). This implies, if the concept of 
non-partitioning is adopted, that each transmitter condition has to be combined 
with each receiver condition resulting in composite states. This state 
transition table comprises 24 composite states representing the 8 basic states 
and the related combinations of transmitter and receiver conditions. 

Events are defined as follows: 

a) primitives; 

b) repertoire of frames to be received; 

unnumbered frames (SABME, DISC, UA, DM, UI, FRMR) 

supervisory frames (RR, REJ, RNR) 

information frame (I); 

c) internal events (servicing of queues, expiry of timers, 
receiver busy condition). 

The actions to be taken when an event occurs whilst in a specific 
state comprise: 

i) transition to another state 

ii) peer-to-peer frame to be transmitted 

iii) primitives to be issued 

iv) timer actions 

v) retry counters 
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ANNEX 

D.2 

D. 2. 1 

D.2.2 

134 

vi) state variables 

vii) P/F bit setting 

viii) discarding contents of queues. 

Key to the state transition table 

Definition of a cell of the state transition table 

t-.CT IOtlS X deiir1e3 Hie transition to the next ~tete 

x 
X empty indicate:l "remain in the current !;tate" 

EVENT 

Key to the contents of a cell 

I 

V(S)=V(A)=N(R) 

Timer T200 

TX ACK 

"DISCARD" 

(A-0) 

Impossible by the definition of the data link layer service. 

Impossible by the definition of the peer-to-peer data link 
procedures. 

No action, no state change. 

Collective term for the two actions V(S)=N(R) and 
V(A)=N(R). 

Start timer T200 if not already running. 

The acknowledgement of the received I frame may be conveyed 
by an I frame associated with the information flow in the 
opposite direction or a supervisory response frame, as 
appropriate. 

Indicates the discarding of the information contained in 
the information field of the I frame. 

The codes used in MDL-ERROR-INDICATION signals are defined 
in Table II-1/Q.921 in Appendix II. When multiple codes are 
shown, only one applies. 



ANNEX 

A .... 

J 

Thi:- :'.l(tion -+- __ L __ ,_ i r1di c~tee 
A 

/, .... 

A 

/, .... 
I 
T 

Note - In general, this state transition table does not prevent 
an implementation from using N(R) to acknowledge more than one I frame. 
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TABLE D·l/Q.921(Iof10) 

State transition table: receiving primitive 

BASIC srATE -- ---.... - TEI d-,---~;::-~·r;;=;;:;-r-·;;-;---r·~----~---:=:;;;:~--------·---------T----:::-;~;:-~ 
UNASSIGNED I /\Wl\IT!»C AW!\ IT INC l\SSICHED l':.ST"1JLIS11>1Etn' IU:U:ASE 

TEI TEI 

---------~--------------~----------------~----------------~-----------------'----------------~----------------------------------r---------------__ :~:~::::~-~~~:::~~--_J ________________ J ________________ j_ _______________ ~---------------~----=~~:~::~:--. .!.--~~=~~~~==~: . .!.~~s~l;~~e:;:~~-+----------------~ 
RECEIVER CONDITION 

STAT£ t!UKBER -----~--- , --1-~ .. -*r-~--- 1-- r·--------r-:-:----r-----------j··-----------j 
-------+--1---:·-~-- ----~-- ~----- -=~~----+-----.:.:.;______ _ __ .:.:.:.._ ____ '-------~~--

DL-ESTADLISH•Rf:QUEST 

DL- REIL\SE· REQUEST 

D!,-Dl\TA•REQUEST 

I f'R>J'IB IN QU Ell!: 
V(S)(V(A)+k 

I nwu: DI QUE11I!! 
V(S)•V(A)+k 

DV-UN IT M Tl\· REQO'l!ST 

urnwm rn QU~ 

HD!rASSIGll·ltEQ(JEST 

HDL-llD10VX· REQUEST 

HDL·EIU<OR-RESl'OHS!! 

PERSISTENT D£AC'TIVATIOH 

HDL-1\SS-IDH 

I 

HDL-1\SS·IHD 
UNIT Dl\TI\ 
INTO 111 ~ 

2 
r 

9TORJ! Till 
VAWE 

4 

I 

l 
UNIT ll!ITA 
IH'l'O UI QUEUE 

LEA VE UI !"RAX£ 
IH QUCUE 

I 
I 
I 

I I 

DISC. UI QUEUE 

DISC. tn QUEUE 

I 

I 

I 

I 

I 
I 
I 

S'l'O RE TE I \1).LlJt: 

llC-0 

TX SAB>tt P.1 
ST.o.RT T200 

5.0 

DL-REL-!ND 

lll SC• U 1 (IJEIJ!: , 
DL·KEL•IND 

IJISC. UI \!UEU!: 

Hole ... The transmitter concHtlon ·~ndlng release• r'!k\Y occur only in L'<PJt!J 

of layer 2 initiated re-astabllohmcnt. 

RC•O 
TX SAB/'IE P. 1 
ST.a.R't' T200 

s.o 

DL-REL-COHf' 

l 

i 

-
I 

I 

I 

TX UI P-0 
I 
I 

DISC. U1 QUl:IJE I 

i 1 

1 

DISC. Ul QUEUE I 

DL·REL-IHD 
DISC, UI ~UE 
STOP T200 

1 

DL-REL-llm 

DISC. UI QUEUE 
STOP T200 

4 

1 

I 
l 

I 

DISC. I (IJ£UE 

DATii IHTO 
I Q'.)EUE 

s.o 

s. 2 

Ll:A VE I fRA1'IE I 
IN QU£UE 

- - - - -I 
I 

DL·REL-IND 
DISC. I ll!ld U1 
QUEUES 
STOP T200 

r 

OL-REL-IHD 

UlSC. 1 a.nd Ill 
QUEUES 
s·rop T200 

4 

- - - -

I 

I 
-
t 
I 

I 

DL·REL-CONf' I DL·REL-CONf 
DISC. I ll!ld Ul DISC. UI QUEUE 
QUEUES s·rov 1•200 

!>"TOP T200 
1 -·-1 

I I I 

Ol.•REL·COHf' -i,L . .:i,i.1..'~:0.1---1 
f>ISC. I anJ U! u I~('. IJJ t>t:IJE 
QIJ£UES ~ .. 1'(11' 'f..'t!n 

S'f'OP T200 

4 I __:!__.J 

> z z 
tT1 x 



,---------, ----
BASIC srATI! T!:I 

UNASSIGHID 

--------------------------- ---------------
TRMISKITl'ER CONDITION 

--------------------------- ---------------R£CIIVl!R CONDITION -- -
STATE HUllBER 1 

SAllME P.1 
A1ILlt TO Dl'l'ER STATE 7. 0 I 

SABHE p.o 1 I 
U!WIL! TO ENTER tn'ATI 7 • 0 

SAl!M!: p.oQ I 
A1ILlt TO QITER STATE 7 • 0 

sABHE P.0 I 
UNABLE TO Dl'l'ER STATE 7.0 
DISC P.1 I 
DISC P.O I 

UA r-1 I 
V(S) • Y(A) 

UA F-1 I 
V(S) # Y(A) 

u" r-o _!_ 

DPI r-1 I 

DPI r-o 
ABLE TO DITER STATE 7. 0 

I 

OH r-o 
UH ABLE TO DITER S'TATF: 7, 0 I 
Ul consnand 7 

-w 
-..J 

l 

TABLE D·l/Q.921 (2 of 10) 

State transition table: receiving unnumbered frame with correct format 

- ---i--------- ~;. • .....;;;..;.~;..;-....;;o;,;;,;;..;.--;;;.;.;.-.;;;;;.;;,..;;.;.-..:.;..;· •• 

ASSIGN P:STABLISll TU AWUTIHG AWAITING 
AWAITING AWAIT I HG ASS !GNED EST ABL IS ti.KENT RELl:ASE 

TRI TEI 

-------------- ------------ ---------------- +---------------- ---------------~ ~-------------- ---------------
£Jttablioh Re-eotabl l•h Pftndinq relea.ae 

---------.. -----
___________ ... 

---------------- --------------- --------------- ---------------
..., ______________ 

------- -------
2 ] 4 s.o 5. 1 5.2 6 

---~ 1------
DL-!ST-IHD I I 
V(S,R,A)•O 

I I I I TX WI f'o 1 TX UA r-1 TX 1.:t1 F-1 

START T20l I I 
1.0 I I 

I I TX l.:t1 r-1 I I I I 

I I 

DL-EST-IHO I 
V(S,R,A)•O I I 

I I TX UA F-0 TX UA r-O 
I 

TX OH F-0 
START T20l I 

1.0 I l 

I I TX !:ti F-0 I I I I 

I I TX !:ti f'o1 TX OH F-1 I I TX UA F-1 

7. 7. TX !:ti F-0 TX l.:t1 F-0 I TX UA F-0 
HDL-£1U\-IND(C) V(S,R,A)•O V (S,R,A)•O DISC I QUEUE 

DL-EST-COOr STOP '?200 PC-0 DL-REL-COITT' 

I I STOP T200 START T20l TX DISC P..1 STOP '?200 
BTJUt'I' T20l RES'? AR:!' T2 0 0 

---- f- - -
_1_,_o 1.0 --- _6 t- - - _4_ 

DISC I QJP:UE 
V(S,R,A)•O 

I I DL-ltlrr- IHD 
STOP T200 
START T203 

7.0 -
I 7 HDL-f:RR-ll{tl( D) I I I I 

DL-REL-INO DL-REL-IND DL-REL-COHf DL-REL-CO!lf 

I I - STOP T200 DISC I QU£\1E DISC I QUEUE STOP T200 
STOP T200 STOP T200 

4 4 4 4 

~o 

TX SAME P. 1 

I I START T200 - - - -
s. 1 

7 I - I I I I 
7 DL-UHIT I I I I 

DATA-nm I J_ ..l J.. 

~ z 
tT1 
~ 
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TtlllLL D·l/Q.921 (3 of 10) 

State transition table: rcccivinf: i:tUIR unnumbered frame \\'ith correct format 

~-a:;;~·;:;--------,--,.;;·-·r·-~-==---··r-=;~=-1-T!-;---..,..--- ---.,....---
--;~~;:;.:;:~;-~~~;;;~~---]---~~:::::~--r---~::~~;~---- ___ :::~;~---- -----~::~:: ___ r---~~:~~~:~--1·-;:=::~~~;:;;-1;:~~~~;-;:~::::~-----------~--
-------------------------- ---------------- --------------- --------------- ---------------- --------------- --------------- _______________ ..,_ ______________ _ 

AWll.ITI~ .l.Wll.!TING 
PJ:LV.51 !:ST .l.l!LI S llX.l:ln' 

RECEIVER CONDITION 

·------------------------~~~~~~~~~+--~~~~~-' 
STATE NUHl!ER 

FR.f'l.R reaponae 
r!J_ectinq SABM.!: 
FRKR reaponee 
rejecting DISC 

rRKJt ... ponee 
r•j•cting UA 

FRKR r••pon•• 
rejecting Cl-I 

FRKR reepon•• 
rejecting I ~nd 

FRMJI re•pon•• 
r•j•ctin9 8 traae 

FRMR nieponH 
reject1n9 FRMR 

I I 

I I 

I I 

7 I 

I I 

I I 

I I 

I 

I 

I 

7 

I 

I 

I 

' s.o s., s.2 6 

I I 

I I I I 

I 

I 

I I I I I 

> z z 
t'T1 x 
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TABLE D-l/Q.921 (4 of 10) 

State transition table: receiving RR supervisory frame with correct format 

~--~~;;~·::;:;;····-~·······-r·····;;;·······T····~;~~:-····r·-:;;::~;;~····T······:;.;~······T············-~~~ ... ~T~~·;...···~·~····~·--···1-·-;;;;;;~~:~~~:G~-;;;;;. 
V>l.l\SS!GNW AWAITIHG AW.I\ I Tl HG .l\SS!Gtl!:D EST.l\BLISllMEITT RELEASE 

TEI TEI 

TMNSH!T'rt:n CONDITIOll E•tablloh R.e-utablloh Pendlnq rele.1u1e 

RECE!V~R CONDITION 

STATE NUHBER I 1 I 2 I 3 I 4 I 5. 0 
•=e••••••••••••••••••••••• ... ••••••••••••••· .... ··--···~·····~········--····--~·······--~····· .... ···--~--~ I ~~1----·--·--···1······--·--·--·· 

s. 1 5. 2 6 
~n••••••••••••••--•~•~•••• .. •--••••••••••--.. .,..••••=--m.•••••+-•••••--••••••••-+--••••••--••••••-t-••••••-..----.----+- ---------- --·--•------•• •---•~•••~-----• 

RR COIMl4nd P.1 I I I 

RR oomru.nd P-0 I I I 

RR response F-0 I I I 

RR ttaponse F-1 I I I 

~ z 
tTl 
x 
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TABLE D-1/Q.921 (5of10) 

State transition table: receiving REJ supervisory frame with correct format 

...... ---···-----·---··--·--···-r··············-.,-·········-·····..--···········--·.,.·····----······-r····-······-···--···········-····-----------------r··------------·-~ 
llASIC STP.TE TEI 

UN.'.SSIGNEO 
,1..SSIGH 

P.WAIT!HG 
TEI 

ESTABL!Stl 
AWAlT!HG 

•ret 

TEI 
.'.SS IGHED 

AWAITING 

ESTAJ!LISHMEHT 
llWA!TlHG 

RELEASE 

--;~;~;:;.;;;-~~~;;;;;;;---l---------------l----------------r---------------r---------------r---~~:~~~:~---,---;;;=::~:~~~:~-,-;:~~~~;-;:~::::1----------------4 
-------------------------- --------------- ---------------~--------------- --------------- ---------------1----------------~--------------- ----------------

RECEIVER IX>HDITIOH 

----------------··-···-···-+-··----·-·······-+-·------------.....J...----··----····4-·---·--------··+-····-······---· .... ·····-----------t----------------4-··········------~ 
--~~~~~~=~~-······--.!.~~---~-----...J.~~--: ........ .l..~-..:.. ..... ~.l.-~---~---···-.l.--~--=:~ ...... .l. .... ~:.:~ ...... .!. .. ~--=~-~---L---···-~----~--~ 

RE.J command P-1 I I I 

RE.J c:omaand P-0 I I I 

REJ reopon•e r-o I I I 

RE.J re•pon•• r-1 I I I 

> z z 
m 
~ 
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TABLE D-l/Q.921 (6 of 10) 

State transition table: Receiving RNR supervisory frame with correct format 

..------··-·-·--·-·····--·--,----------------,----------------,..---------------,---·-···------·--r···------------·-----------------·--····-····-···.,-·····-·······-·i 
BASIC STATE TEI 

UNASSIGNED 
AB SIGN 

AWAITING 
TEI 

ESTAJ!LtSH 
AWAITING 

TEI 

TEI 
ASSIGNED 

AWAITING 
EST Al!LI SKll£NT 

AWAITING 
RELEllSE 

--;~;;;;:;:.;;;-;;;;~;;;~;---J----------------J----------------r---------------J----------------1---;:~:~~~:~---J---;::::~:~~~:~-r;:~~~~;-::~::::1---------------
-------------------------- ---------------- ---------------- ---------------- ---------------- --------------- ---------------- --------------- ---------------RECEIVER COHDITIOH 

----·--·-····------------+----------------~----------------1-----------------+--·----·------··-+-······---------+----------------~----------·····=P••••••······--· STATE llUHBER s.o s.1 s.2 6 --·-·-----..----t------+-----····-1·-- ·+-·------+---- -+' -----t -----••••--••..,.••••~••a••••••• 

IUIR COINNlnd P.1 I I I 

RNR CIOftllolnd P.O I I I 

AMR reaponee ,..0 I I I 

RNR n•ponH ,.., I I I 

~ z 
tl1 
>< 
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TAIJLE D-l/Q.921 (7 of 10) 

State transition table: receiving I command frame with correct format acknowlcdgin!! all outstanding 
I frames or containing an N(R) ll'hich satisfies V(i\) <;;; N(R),:;; V(S) 

---------------------------i----------------i-----~---------i----------~---,--~----~---.------·--·-------~------------------------------ .. ···········-----~ 111\SIC STATE 

Tl<ANSHJ'l"rER O'.)HOITIOH 

rll:CEIV~R CONDITION 

TEI 
UH ... 55 IGNE!l 

fi.!iStGH 
>.Wkl'rltlG 

Tf.1 1 

tSTA.llLISll 
>.W.t.ITING 

TEI 

TEI 
ASS!GNW 

Establloh 

.t.W>.ITING 
ESTA.DI,! SHHENT 

Re-,,Atabllsh Pondlng relenee: 

~\.IA IT ING 
flU.t:l\SE 

•••••••••••••••••••••--•••~••••--••--••••--4•••••••,••U•••••+.-------~--~~-----~~--~•••••--·•--•----+-•--••••••••••••~••--••••••••••••1••••••••••••----•1 

.. :!~~:.:;:~:: ............ J •••••••• ~-------~-----,~--------·~--____;--~-~---~~----~ _______ ::~---......4-------:.:~------~-------=:: ...... ~--------:~------1 

l co""""nd P-1 
11(5) • Y( R) I I I 
N(R) •VIS) 

I "°""""nd P-0 
N(S) • V(R) I I I I I I 
N(R) • V(S) 

1 comm.and P-1 
H(5) # V(R) I I I I I I 
ll(R) • V(5) 

I (X)llllMnd P.O 
H(5) # V(R) I I I I I I 
N(R) • V(5) 

t connand P-1 
N(5) • V(R) I I I I I I 
V(>.)(H(R)(V(S) 

I CX><Dr&And P-0 

N(S) • V(R) I I I I I I 
V( .t.)(H( R)(V( S) 

I oormMnd P-1 
HIS! #V(R) I I I I I I 
V(.>.)('I( R)(V( 5) 

I CX>l1lrM nd P-0 
;l(S) # V(R) I I I I I I 
V(.>.)('l(R)(Y(S) 

~ 
z 
t'T1 
>< 
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TABLE D-1/Q.921 (8 of 10) 

State transition table: receiving I command frame with correct format containing an N(R) 
which satisfies V(A) = N(R) < V(S), or an N(R) error 

--~•••3•••••••••••••••~e•••c,-~••••••••••••••••ll...lll•••••••••--•• 

BASIC STATE TEI 
l!NASSIGHED 

ASSIGN 
AWAITltlG 

TEI 

ESTARLISH 
AWA!Tlt!G 

TEI 

····--AS--~~:--·i----··•"""•••••••··:::~~:~~~~---····~·--···--· AWAITING 
RELEASE 

--------------------------..... ---------------~----------------~----------------~-----------------t----------------~-------·---------~----------------~-----------------
Pendln9 release 

---------------+-----------------
__ :~:~::.'.:~~-~~~:::~~---J_ _______________ J ________________ J ________________ J ________________ ~---=~~~=~~: ___ J ___ ~=~:=:~::::_ 

RECEIV!:R CONDITION 

--;.;:;;·;;;;::;;··-~---··--r··-----;-----··r---··;------·-r·---~--------t-------:- -r-----~~--~1------;:-;------r-~~------r------:-~-
-------------------------- ······--------- --------------- -------------~-----+.-------------- ---------------- --------------- ----------------

I """""4nd P..1 
H(S) • V(R) 
V( A)•N( R)(V( S) 

I .,.,_,. nd P.. 0 
H(S) • V(R) 
V(A)•N(R)(V(S) 

I ~nd P..1 
H(S),P V(R) 
V(A)•H(R)(V(S) 

t .,._.nd P-0 
N(S)"" V(R) 
V(A)•N( R)(V( S) 

I ~nd P-1 
H(S) • V(R) 
N(R) •rror 

l oo...,nd P..O 
H(S) • V(R) 

Hl R) error 

t ooaund P-1 
H(S)-/= V(R) 
N(R) error 

I eoemand r-o 
N(S) .. V(R) 

:I( R) error 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I ~ z 
tr1 x 
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TABLE D-1/Q.921 (9 of 10) 

State transition table: Internal events (expiry of timers, receiver busy condition) 

r--m••••••••••--••••••••••••,*••--•••----•---
----:~~~~~----~--~e!~~!~~---·i--···::-~~~:-··1--··-~--~~~-~~~~~~----------------~-~----:~~~--81.SIC ST1.T! TEI 

Ull1.SSIGNED 

-------------------------- --------------- --------------- --------------- --------------- --------------- --------------------------------~-----------------TEI t TEI 

--;;;;;;;~~~;;~'.~~---~---~----------E-------------- ---------------E--------------~~'.~'.'.'.~~- __ '.".:::'.:~'.'.'.~~:~'.'.~_'.'.'.'.'.'.±~ ----------------
-----------------------~ ~---- --------------· -------------- -~~ -~ ----~~ --------- ~ 
. .:!~!=-~=-=::............ -~-------- ___ :_______ -----~------.- ------~-- __ :...::______ __ ____ :~----- _____ __:;_!______ _ _____ :. 

T200 TIHE•OUT 
RC (N200 

T200 TIHE-<XIT 
RC • H200 

T20J TIHE-<>UT 

s~ 
OWN J!ECEIVER BUSY (Note) 

CLEAR 
OWN RECEIVER BUSY (Hotel 

I I 

I I 

I 

I 

I 

I I I I I 

I I I I I 

I I I 

I I I 

I I I 

Note - These signals are generated outside the procedures specified in this state trnnsition table, 
and may be generated by the connection management entity. 

I 

I 

I 
I I 
I I 

RC-RCH I I 
RC•RC+1 

TX SAME P-1 I TX DISC P-1 
ST1.RT T200 I I ST1.RT T200 

I 
I 

I I 
I 

I 

DISC I Q.JEUE DISC I Q.JEUE 

DL-REL-IND I OL-REL-INO OL-JU:L-CONP' I OL-R£L-CONI' 
HDL-ERR-INO(~) HDL-ERR-IND(G) HDL-ERR-IND ( ~) HDL-ERR-IND(H) 

4 4 

I I I I 

I I I I 

I I I I 

~ z 
tT1 x 
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TABLE D-1/Q.921 (10 of 10) 

State transition table: Receiving frame with incorrect format or frame not implemented 

.. -:::.,=.::=r-========e=i:===='1=======~-====='"l=:.;.-J:::.=====:':;======:.c:::.:-9-:===r===========:::;.====nzc====n:::s:a:=112~======-===.::.=~'""==-::11•=t=a=====----================::"':=====:==:=sl:l!:"U•~==== 

Ut~:J l C ST/\TE TCI ASS IGtl ESTl\HLlSH 
UH/\SSIGtlElJ l\\UIITlNG l\\l/\l1'1NG 

TEI 
l\SSIGNl':O 

AW JU TING 
ESTJUJLISllHENT 

l\Hl\lTING 
RELl':l\SE 

---. -.----------------------t--------------:1------~==------ ------~=-------1---------------t-·-------------b _______________ f _______________ _, _______________ _ 'J'J,;,11s1HTTE:R COtlOITI01'1 Establish Re-establish Pending release 

-------------------------- ---------------- --------------- --------------- --------------- --------------- ---------------- ----------------~----------------
Rl:CE l VER C01'10ITI01'1 

:-_:::,::..:::..::.... ;_..,_:.t::z.===~•====s:p==== ==~.===--==== - =============== -==========-=-=s :==c=-:.e~~-==n= -ts.:.r~:e.•=ii::=-== ~=--a..=•=:::s-:::======~1--===~==~=-==9 

~T/\T1; NUMllER t 2 J 4 s.o s.1 s.2 G I 
:-:--:.:....~=-=~,==-==l"':'-=:t=======-- - =~==~=~~ ==~::-::::r:::=======-==== :=:=::::::::::===== ~::t:ll.:ll'=-:s==-a:::r~1::1...:a c;::r:t==rz:=s:t~ I - -s=="::.i::::---=======-n=~=-=r== 

I I 
I I I 
I 1 I 

I I S/\ll.'IE incorrect length I HDL-EllR-lND(N) I 

1------------+--------t--------t--------1 - - - - - J_ _I_ 
I +----+- - - - --1 

lllSC incorrect length 

U/\ incorre~t length 

OM incorrect length 

~·ru·lll incorrect lenqth 

--
SupO\rv l nory frruno 
Rll, llJ:J, RNR 
incorrect length 

N201 error 

Undefined 
command 
and response frames 

I---

I field not 
permitted 

I 

. 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I I 
I 

I 
I 
I 

- - - -I 
I 

I 
I 

I I I 

I 
T----
I 
I I I 

----+--------+--------i- - - - - ,--- -+ - - - -; 

I 
I - - - -

I 

I 
I 

. 
I I I I 

I I I I 

I I 

I I 

I I 
I 

-I-_L_ 

- - - --
I 

I 

_J - - - -
I 
I 

I 

I 
I 

MDL-ERR-11'10(0) I 
I 

J_ 

I 
I 

-1-

1 
J 
I 
I 
I 
I 

_l 

I 
- - - - .l 

_ ___ L ___ _ 

I 
I 

----I-
I 

J_ 

I 
I 

---1---
1 

J_ 

I 
I 

_J_ 

I 
HDL-l':RR-IHD(L) I I I l 

I 
1 I I l 

---------·---------· I I I 

I I I 
1 I I 

HDL-ERR-IND(Ml1 I 
I I I 

I I I I 
I. I _I_ i 



' 

-~ TABLE D-2/Q.921 (1 of 10) 

State transition table: receiving primitive 

----- ..... ~--·-·······-------- r·············---------··--·-···-------··--··-~·---···-········-·····················································=····· ........ 
llASIC ~'T.t.TE 

MtlLTIPU: fRAHE £ST1JlLIS!IED 

-------------------------- ----;;;;;;;:·----~----;;;;;~-----~-;;;;;;;:·----i-----;;;;;;;:-----i··;;;;·;;;:·;;;;~-;;;;·;;;::-;;;;;l--;;;;-;;;:·;;;;;~-;;;;·;;;:·;;;;; TRAllSHITT£H CONDITION 

-------------------------- --------------- -·------------- --------------- ---------------- ---------------- ---------------- ---------------- ----------------
RECEIVER CONDITION llOllMAL JU:J RECOVERY o.nl REC, BUSY Rfl •nd own RfC bu1y NORMAL JU:J RECOVEHY o.nl R£C, llUSY REI ond own REC busy 

-----···--· ..... ··--·-------· ~--~---------·· ------~------ -------------- ·----------·-·· --------·····--- ------------··· ·-·············= ·==••4••=·-······ STl\TE t/\JKD£R 7.0 7.1 7.2 7,3 7.4 7.S 7.6 7.7 

----------·-----·--·------ r-----·--------- --------------- ------------ ---------------· -------·-------- --------------·- ·--·····a·=~~·~~ ~=~~~~~~-=~~-~~2 
01 sc 1 QJEUE I ' 1 t 1 1 r 
ltC•O I I 

DL-EST.t.BLISH-REQUEST TX S1JIME P..1 I I I I I 
STOP T20l I I I I I 
RESTl\RT T200 I I I I I 

5.o I I 
DISC I k\)EUE I 

I 
I I I I 

RC-0 
I I I DL-RELEl\SE-REQUEST TX DISC P..1 I 

I I I 
STOP T20l I I 

I I I I REST l\1IT T2 0 0 I I 
6 l. I I I 

.L 
DU-DI\ TA-REQUEST Dl\Tl\ rnTO 

I I I I 

I I 
I~EUE t l. 
TX I P..O I T T LEl\VE 1 FRAl'IE I I 

I fRl\ME IN QUEUE V( S)•V( S)+ 1 
I I I lH QUEUE 

I I 
V(S)(V(A)+k STOP T20J 

TIMER T200 ..I.. I I I J. l 
l nv.HE Ill QUEUE !.EAVE I f"Rl\M..£ I I 

I I I V(S)•V(A)+k IH QUEU!! l I I 
I I I I I I D!rU!IIT D.\T.t.-REQUEST UNIT Dl\Tl\ I 

1 NTO 111 k\}Ellll _1 I I I I I 

J. .1 I 
u 1 FIWiE Ill k\!f:UE TX 111 P..O 

l 
I I I I I l 

T 1 I I I 
HDL•ASSIG!l-REQUEST 1 I I I 

I 
I 

I l I 
I I I 

J 
DL-REL- I HD I 

I I I I 
I DISC I and 111 

HDL-IU:Hovt-REQUEST QUEUES I I I I I I I I 
STOP "r200 

I I I I STOP T20l I I I I 
1 .L .L ·--

I ' 
1 I T 

HDL-£RJ!()R-RESPOHS£ 1 I I I I I 
.L .L _j I 

·--~·-···· --
DL-fltL-IHD T 1 

I DISC I An<l UI I I I I I 

PERSISTENT 0£1\CTIVl\TION QIJ£UES I I I I I I I s·ror noo I S'l\.lP T20l I I I I I I 

4 J. l .l J l 1 1. --------' 

> z z 
t'!1 
~ 
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TABLE D-2/Q.921 (2 of 10) 

State transition table: receiving unnumbered frame with correct format 

(*"--··-······-·········~···'l2···············~---·············~·························----·~---------~---·-~~---~~--~---·-··················•>••>••·--·· 
W\SIC SfATE 

TRANSIUTTER C:OHDITIOH 

RECEIVER O'.JHDITIOH 

STATE NUHBER 

SAllHE l'-1 
V( S) • V(A) 

SAfll<E P.. I 
V(S) IV{l\) 

SAO ME P-0 
V(S) • V(A) 

SJIBIU; P.O 

V(S) - V(A) 

DISC P.1 

UISC P..0 

MULTIPLE rRA/4£ ESTABLISHED 

~~~~~~~~~~~~~ ~~~~;;;;~[-~~~~~~-;;~ ;;;~~o~;;;~~j~~~~~~;~~~~~~ ~~~~~~~~~~~~ -~~~~~~~~~I;l~~~~~~;E~~u~~ 
-119••···-- ... -- ...,._•uulll____ ------- ·------ -------- ---- _____ ...,..__ •••---U'-*::O_,.••---~ 

1.0 7.1 7.2 7.) 7.4 7.5 7.6 7.7 

---------- --------------- -------- --------------- --------------- ----------------------·- -------· ... ~------
MDL-ERR-IND( r) MDL-ERR-IND( ri I ' I I I I 
V(S,R,A)•O V(S,R,A)•O I I 
Tl( UA .... , TX UA ,...., I I I I 
STOP T200 STOP T200 I I 1 1 
STA.RT T20J S?.>Jn' T203 J 

7.0 1 _ __ _ _ I _I 
tlL-EST-IHD 
HDL-ERR-IND(F) 
DISC I QU!:UE 
V(S, R,A)•O 
TX UA r--1 
STOP T200 
START T20J 

DL-EST-IHD 
MDL-ERR-IHD( r) I 
DISC I \;(JEUE 
V(S,R,J\)•O I 
TX U>. l'-1 
STOP T20" I 

-1 

I 
I 

I 
START T203 I I I 

7.0 
KOL-ERR-mo( Fl MDL-ERn-IND( r) I I 
V(S,R,A)•O V(S,R,J\)•O I I 
TX UA l'-0 TX UJ\ l'-0 J 
STOP T200 STOP T2DO I 1 
START T203 START T203 I I I 

7.0 
DL-EST-IND 
HDL-ERR-IHO( F) 

DISC I QUE\Jt 
V(S,R,11)•0 
TX UA l"-0 
STOP T200 
START T20J 

DL-REL-IND 

DISC 1 QUEUE I 
TX UA f'-1 
STOP T200, T20JI 

4 -1. 
DL-REL-IND I 
DISC I QUEUE I 
TX UA f'-0 I 
STOP T200, T20J1 

4 

DL-£.ST-IHD I I 
MDL-ERR-IHD( r) I I 
DISC· I \;Ul':trE I 
V(S,R,A)•O I I 
TX UA f'-0 I I 
STOP T200 I I 
START T20l I 

1 .a I ..l. I 

I I I 
I I I 
I I ..l 

T I I 
I I I 
I I I 

I 
I 

I 
I 
I 

I 
I 
I 

J. 

1 I 
I 

I 

I I 

I I 
I I 

' 
I I 

I I 

-t 
I I 
I I 

I I 

I I 

I I 

I 
I 

I 
I 

I 
I 

I 

I I 
---- ~ z 

tr1 x 
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TABLE D-2/Q.921 (2 of 10 cont'd) 

State transition table: receiving unnumbered frame with correct format 

r--··········-·····-·····-·-,..·····--···········-------------------------- -------------------------------- ---------------------------------, 
BASIC sr11TE 

Ufl r-1 I HDL-EIUl-IllD(C) I I I 

I I 
Ufl r-o I HDL-ERR-IHD(D) I I 

HDL-!IUl-IHD( B) I I 
I DH r-1 

I I I 
HDL·· ERR-IND { E) I 

I I 
RC • 0 

DH r-o I TX SA!lHE P. 1 I I I 
STOP T20l I I R£ST1'RT T200 I 

5. I I I I 

UI COllll\Aftd I DL-UHIT I I I 
DATA-IND I 

HULT I PL! r1\AH.! ESTM L 19 H!D 

I 
..J. 

I 

I 
I 

..l 

.l 

HDL-EIUt-IHO( t>T 
JIC • 0 
TX S.11.llK! P.1 I 
RESTART T200 

s. q 

T 
J. 

PEER R!C, llJSY PE!R J!ZC, llUSY PEER REC. llUSY 

• REJ arid o\vrl-
- - REC busy -i 

n.J RECOVERY I OWN UC. llUSY - I 7.5 

I 
I 

i 
I 
I 

i 
I 
I 
I 

T 
J_ 

7.6 --
T 

T 

I 

I 
I 

I 
J. 

7.7 

~ z 
m x 
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TABLE D-2/Q.921 (3 of 10) 

State transition table: receiving FRMR unnumbered frame with correct format 

=--•••••2••~···-~---·······-.,...-·----~---····---······-············· ....... --·-··· ...... ····------------·-·········---···········-------·---······-····-······2••••···------, 
01'SIC srA'rE 

KULTIP!..E f'AA.HE £STMLIS!IED 

~~~~~~~~~~;~~~~~~~~~~~r-~~~~~~~~~±-~~~~~~~~;;:-1 ~~~~~~;~-y~ -~~~~~~~~~~f ~~~~~;~~~~~~f~~~~~~;;~~~~r.-~~~~~~~~~~~~~~;~~~~;~.~j~ 
.......................... •••••··-···· ··--········· --··--- • REC busy _ _ ••••••·····-·· ·····--·····-· ····--·····~· 2 REC: .. 1J..us:r .. _ .. 

STATE truHDER 7, 0 7, 1 7 • 2 7, J 7. 4 7, 5 7, 6 7, 7 

·-·-·····--·······-······· ---·---------- ---------·----- --------------- --------------- --------------- ···------------- ----------------/ I I I I FIU-IR rupon>e 
rejecting SA.JlXE 

t I I 

f'RHR response 
rejecting DISC 

FIV1R reeponse 
rejecting UA 

FIVIR responoe 
rejecting 1:11 

FRMR reaponoe 
rejecting l oonnand 

I 

HDL-EIUl-INO( K) I 

RC • 0 I 
TX SABIU: P.. 1 
STOP TlOJ 
REST1'RT T200 

5.1 
I 

HOL-EIUl-lNO(J() I 
RC • O 
TX SASH!: P. 1 I 

STOP T20J 
RESTART T200 

i-----------i- - - -~: 1 _I_ 
FRKR reeponae 
rejecting S frame 

FRMR reeponH 
rejecting f"RKll 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
r 
I 

I 

I 

I 

I 

HDL-EIUl-IND( K) 
RC • 0 

TX SABME P.1 
REST1'RT T200 

s.1 
I 

HOL-EIUl-IHO( K) 
RC • 0 
TX SABHE P.1 
RESTART T200 

s. 1 J. 

I 

I 

I I 

I I 

I I 

I 

I 

I 

J. - - -
I 

I 

~ 
z 
t'l1 
~ 
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TA!lLE D-2/Q.921 (4 of 10) 

State transition table: receiving RR supervisory frame with correct format 

~2~•·2~•~•••••••-----~~•2•i••••..,,.••••--•~·~•---•~••a•••••~••••••••--•••••••••••••••29a2••••••••••••••••~2aa2 ~,....•••~2~~222==e•••••••••=•••~••==~~~2=~~~=~j~~~••22~ 

llASIC STJ\TE 
MULTIPLE f"RAf{E ESTJ\BLISllED 

PE~k ru:c UUSY 

--;;;~;;~;-;;;~~;;;;~------ -----~~~----- ---;;._;-;;~~~;;- --;;;-~--~;;- ·1fo~1i1c10·,vii - -----~;~---- ---;;._;-;~;~~;~- -;;;-~~~-~~;;-

-~-----·-·········---- ----·····--· ·---·--··--·· ··------ • REC busy ~ ··-·······-- ···········-··· ................ . 

-R"tr;n-a-;,~-;,--

Rrc busy ... 
STJ\TE H\IHBER 7 • 0 1. 1 7, 2 7, J 7, 4 7, S 7. 5 7. 7 

--;;;;;,;~;;;;;-~~;;;~~--~-----~;~----~---·-;;;;;;~----~-~--;;;;;;;·--A-----~;~~----- -;;;;-~~--;~~~ --;;;;-~~--~~~~ -;;;;-~~--;,~;~-

•a•~••••••••••••••••••••• --··----•••--•• --··--------•••• •••--•~"" •••••••••------· ••--•--••--•••• •---••••--••••• ~••--••••o••••••~•••••••••D-••••• 

TX RR f'-1 I TX RHR !'-1 TX RI\ f'-1 TX RR f'-1 TX RNR f'-1 

STOP T200 I STOP T200 STOP T200 STOP T200 

TX RNR f...,.1 

STOP T200 
STJ\RT T20) 
V(J\)•NI R) 

RR """""4nd 
N(R)•V(S) 

RR cx-..nd 
H(R)•V(S) 

h.R reepon1e 
H(ll)•V(S) 

P.1 

P.O 

r-o 

llll reeponee r-1 
H(R)•V(S) 

RR CIO..U.nd P.1 
V(A) ( N(R) ( V(S) 

RR 001SU.nd P.O 
V(A) ( N(Rl ( V(S) 

STOP T200 I 
RESTART T20J 

I V(A)•H( R) 

STOP T200 
RESTJ\RT T20J I 
V(A)•N( R) 

I -- - - - -
I 

I 
HDL· !.RR-1 HD (A )t 
STOP T200 
RESTART T20l 
V(A)•H(R) 

TX RR f'o1 
1U:STAR1' T200 
V(A)•H( R) 

I 

RESTART T200 l 
V(A)•H( R) I 

RR ruponH f'-0 - - - - - 1-
1 
I 

V(A) ( H(R) ( V(S) 

RR ntapon1e r-1 
V(Al ( H(R) ( V(S) 

HDL•ER.R·IHD(A) 
R£ST.>.RT T200 
V(A)•H(R) 

R£ST.>.RT T20J I ST.>.R'r T20J STJ\RT T20J ST.l\RT T20) 
V(J\)•H(R) V(J\)•H(R) V(J\)•N(R) V(J\)•N(R) 

.1 1.0 1.1 7.2 7.) 
I 

I 

L - - -
I 
I 

TX RNR r-1 
RESTART T200 
V(A)•H(R) 

I 

I 
I 

I 
I 
I I -. - - - - .., - - - - -

I 

I 
I 

I 

I I _._ __ ____ _j_ 

STOP T200 
STJ\RT T20J 
V(J\)•H(R) 

S1'ART T20J START T20) 
V( A)•H( R) VI J\)•H( R) 

STOP T200 
S1'ART T20J 
V(J\)•H( R) 

7.0 - --

STOP T200 lSTOP T200 

-1- - - "!..:_1 - - - 7.:..2 - 7.l - - -

HOL-ERR-IHD(J\) 
STOP T200 
START T20l 
V(A)•H( Rl 

1.0 
TX RI\ r-1 
RESTJ\RT T200 
V(A)•H(R) 

1.0 
llXSTART T200 
V(A)•H(R) 

- - -':.2 -

HDL·ERR-IHO( A) 
RES1'ART T200 
V(A)•H(R) 

7.0 

HDL-ERR-IND( J\) 
STOP T200 
START T20J 
V(A)•N( R) 

1.1 
TX RR r-1 
REST ART T2 0 0 
V(A)•H(R) 

7.1 
RESTART T200 
V(A)•N(R) 

'·, 

KDL·ERR-IHD( J\) 
RESTART T200 
V(A)•N(R) 

1. 1 

HOL-ERR-ltlD(A) 
STOP T200 
START T20l 
V(A)•H(R) 

7.2 
TX RHR f'-1 
RESTART T200 
V(A)•N(R) 

7.2 

HDL-ERR-IND(A) 
STOP T200 
STJ\RT T20l 
V(A)•H(R) 

7.) 
TX RNR F-1 
RESTART T200 
V(A)•N( R) 

1.1 
RESTART T200 l RESTART T200 
V(A)•H(R) V(A)•H(Rl 

I- - - 2.·2_ - - ].:l_ 

HOL-ERR-IND (A) 
RESTJ\R'T T200 
V(A)•H(R) 

7.2 

HOL- ERR- IND (A) 
R£STJ\R'I' T200 
V(J\)•N(R) 

7,3 

~ z 
tT1 x 
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TABLE D-2/Q.921 (4 of 10 cont'd) 

State transition table: receiving RR supervisory frame with correct format 

..-=~•••~~~·~•••••••••~a•~•••,-•••••••--•••••••• .. ••--a•--•••--·----·------------------··----------·--••••••--•••·•-· -=•••••.,..•••••........,.••~•3••-•a•d~~--••••5~ 

l 

BASIC STAT£ 
MULTIPLE P'R.lJa £STA.llLI SHED 

::~~~~:~~'.~;~:~'.~~:::~~~~~~~:::~~;;: ·:~~~~;;: ::~~~~~~~:":~'.'.~~~~'. :'.~:~~~;1~~~~~~~~~-y ~~~ii~~~~;~~~ 
··--···········-······· -·-··- -~- REC busy --1 --- -·-·· ··-····-·· ·•REC busy 

STU£ NUHD£R 7 • 0 7. 1 7. 2 7.) 7. 4 7. S 7. 6 7. 7 ·-·····-----·--------- ---- --- -- - ------- _______ ___, 
I I 

RR OOIUland P-1 I TX RR F-1 I 
V (A) • N(R) ( V(S) 

I 
I 

RR OOl1>l!l4 nd P-0 
V (A) • N(R) ( V(S) ' - ' 

RR reaponae r-o 
V (A) • N(R) ( V(S) -
AA reaponee r-1 I 
V (A) • N(R) ( V(S) HDL-ERR-INO( A) I 

I 
RR ex>tnmand P.1 I TX RR r-1 -,-

N(RI error HDL-!RR-IND(JI I 
RC • 0 
TX SABHE P-1 I 
STOP T20l 

I RESTART T200 
5.1 I 

RR co""""nd P-0 I HDL-ERR-IND(J) I 
N( R) error IC • 0 

TX SllDHE P-1 I 
STOP T20J 
RESTART T200 I s., 

RR rc-~1··1use f'-0 ,- - - - - ~ 
II( R) error 

I 

..L 
RA: r•Hlponse "", I HDL-ERR-IHO( A) 

H( H) er.or HDL-ERR-I:-IU(J) I 
RC • 0 I 
TX SAl\ME P. 1 

I S1'0P T20l I fi.ESTART T20U I s., 

-
-

- - -

I 
I 
I 
I 

' 
I 

I 

I 

TX PNR F-1 
I 

I 

+ -

I 

I 

TX RHR l'-1 
IEl.rlDUl-lNO(J) I 
IC • 0 I 
TX SAJIKI'! P.1 
Sl'OP T20J I 
RESTART T200 

s. 1 I 

I 

I 
I 

....., - - - - r 
I 

- - - -
I 

I 

I 
T 
I 

I 

I 
I 

..l. 

I 

J_ 
I 

I 

I 

I 
..L 

t-

TX RR P'-1 TX RR F-1 T1I RHR P'-1 

7.0 7.1 1.2 

-- _7..:..!!_ _,_ - _7._!_ ....J 1.2 

MOL-ERR-IHD(A) I HOL-£JUl.-IHO(A) I MOL-Jnlll-IHD(A) 

1.0 
TX JUI l'-1 
HOl.rERJl-IND(J) I 
IC • o I 
TX S1JIHI': P.. 1 I 
RESTART T200 I 

5.1 I 

HOL-ERR-IND(J) I 
IC • 0 
TX SAJIME P. 1 

I 

RESTART T200 I 
I 

- - s. 1 -l -

I 
I 
I 

HOL-ERR-IND( A) I 
HOL-ERR-IND(J) 
RC • 0 I 
TX SABME P. 1 I 
RESTART T200 I 

I 
5. , 

7.1 

I 

I 
I 

- - - + 
I 

I 
I 

I 
I 
I 
I 

I 

1.2· 
TX mrn--r;;T I 
ICltrlnUl-lND(J) I 
IC• 0 
TX SA.BHit P..1 
RESTART T200 

s. 1 

T 
t 
I 
I 

TX RHR l'-1 

7.3 

7.3 

HDL-ERR-IND(A) 

7.3 

> z z 
t'T1 
>< 
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TABLE D-2/Q.921 (5 of 10) 

State transition table: receiving REJ supervisory frame with correct format 

.x.. ' ...... -' ·;. 2 ~ :2Q _, ,,._. .. ,..,,. 2:"12 -1.:11!:1:..:. 1..1.:112 ..... ,. • ::11::11 •=i:11::1.,. ... ,.,. .... ,. ........ ,. ••••• •"S .... ,. ••• ,. ••••• =-···· .•••. ··-.......................... ····-·--·-····--······· ...••••••••. ,. ..... :. ••••• ···~ 
ur.s 1c ~·r11·rE 

HULT!PLE f'RAXE ESTABLISllED 

~~~~~~~~~~~~;~.~~~~~~~~~~ ~~~~~~~:~~~~~r~~;~:~;;~;~ ~~~;f ;;;~]~~~~~:~~\;~~~ ~~~~~~;~f ~~~ ~~:~:;~~~ ~~~~~~~~;~~~~ ~~~;~a~~~;,~~~~ 
•• u .. •••••••••H••·--····~'-•••••••••••••• ••••··---·-·--· !-···--·······--· -REC bu~y- ····-·····-· -·---··--· f-·-····-·--··· I- REC busy___,, 

S'rA'rE lnlH!lCR 7. 0 7. I 7. 2 7,) 7, 4 7, 5 7, 6 7. 7 

=········-····-········=··'f'···~--·····-·· ----·-·-----··-~·--------------- ·-·-··------·-·-+-·--------------+--··-------~-- -----------····-- ·····=······--· 
TX RR r-1 I TX RHR r-1 I TX AA r-1 TX RR l"-1 TX RHR r-1 TX rurn r-1 

REJ command P=I V(A)•N(n) V(A)•H(R) I V(A)•N(R) V(A)•N(R) V(A)•H(R) V(A)•N(R) 
?l(R)•V(S) STOP T200 I STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 
(Note) RESTART T203 RESTART T203 I START T20l START T203 START T20l START T20J 

l 1.0 7. I 7.2 7.J 
RF.J comtMn<I P..O V(A)•H(R) I V(A)•H(R) V(A)•H(R) V(A)•N(R) V(A)•tl(R) 

H(R)•V(S) STOP T200 I f STOP T200 STOP T200 STOP T200 STOP T200 

(Note) RESTART T20l I f I START T20l STllRT T20l START T20l START T20J 
7.0 7. I 7.2 7.l - -- - -1 - - - T - - - t- - - - f- - - - -j - - - - - - - - - t- - - - -

REJ re•ponse f'•O I 
ti( R)•V(S) I I I 
( ~ote) _l 

HDL-!:RR-IHO(A) I T 11DL-ERR-IND(A) 11DL-!RR-INO(A) 11DL-ERR-IHD(A) HDL-ERR-INO(A) 
R£J responae r•I V(A)•H(R) I V(A)•H(R) V(A)•H(R) V(A)•H(R) V(A)•N(R) 

tl(R)•V(S) STOP T200 I I I STOP T200 STOP T200 STOP T200 STOP T200 

(Note) RESTART T20) START T203 START T20l START T20l START T20J 
I I 7.o 1.1 1.2 1.1 

TX RR F-1 I TX PNR f'-1 TX RR f'-1 TX RR l"-1 TX PNR l"-1 TX PNR f'-1 

REJ co,,.,,and p. I V( S)•V(A)•H( R) V( S)•V( A)•N( R) I V( S)•V( A)•H( R) V( Sl•V(A)•H( R) V( S)•V(A)•H(R) V( S)•V( A)•N(Rl 
V( A) ( H( R) ( V( S) STOP T200 I STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 

- START T20l I START T20l I START T20l START T20] START T20l START ,T203 

1"1 _1,1 1.2 7.) 
V(S)•V(A)•N(R) I T V(S)•V(A)•N(R) V(S)•V(A)•H(R) V(S)•V(A)•N(R) V(S)•V(A)•N(R) 

R£J command r•O STOP T200 I STOP T200 STOP T200 STOP T200 STOP T200 

V( A) ( H( R) ( V( S) START T203 f f START T20l START T20l START T20l START T20l 

- - - - - _ ,_ - - - _J - - - - r- - - - - - - 7...:Jl - - - .l•I_ t- - - ?..!2 - - - _7 • .J_ -

n£J responso f'•O 1 I I 
V(A) ~ ll(R) ( V(U) I I 

M[lL-!:RH-INO(A) I T T HDL-ERR-IND(A) 11DL-ERR-111D(A) HDL-ERR-INO(A) MDL-CPl1-ltlD(A) 
nCJ response r•1 V(S)•V(A)•H(RI I I I V(S)•V!A)•N(R) V(S)•V(A)•N(R) VIS)•V(A)•H(R) V(S)•V(A)"N(R) 

V(A) ( H(R) ( V(S) STOP T200 I STOP T200 STOP T200 STOP T200 STOP T200 
- START T20J I I I START T20J START T20l snRT T20l START TlOJ 

i. l J_ 7.0 7.1 7.2 7.J 

Note - This event is impossible by the definition of the peer-to-peer datn link procedures. However, it would not harm 
the information transfer, if actions according to this table are taken. 

~ z 
t'T1 
~ 
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TABLE D-2/Q.921 (5 of 10 cont'd) 

State transition table: receiving REJ supervisory frame with correct format 

a:~•••••••••••••••••••••~-~~···~••••••••••••••--••••••••••••••--••••-..S••••••••--•--•••••••••••••••·--·--·•••-..•••·•--••••••••••••••a•••~a•••••••~•Q~m•2~~~=a~~~~._~ 

DASIC srAT& 
HULTIPL& f'RAH& ESTADLISllEO 

--;;;~;~;~~~~-~~~;;;~~---!----~~~----}-----;;;;~----- -----;;;;~~-----[----;;;;~----- --;;;;·;;~:-;~;; -;;;;--;;;~:-~;; -;;;;-;;~:-;~~;I·;~;;-;~~:-;~;; 
--~~~~ v .. ~;:;;~~;;;~~------ -----~~~----- ---;;_;-;~~;;· --;;;·;~:-;~;;· --R"Er;;;;-;~:;;- ------~~~---- --;;_;·;~~;;- -;;;-;;:-;~;;- -REEiiCiown--
........... ---····-······· ••••••····-·- -·-··-·-· -·······-···· .., REC busy ••••••··-·-·· --·--·-··· ,. •••• ·--···· ... 1111 REC busy~ 

STATE 11\JHDER 7.0 7,1 7,2 7.l 7,4 7.S 7,6 7,7 

••••s.:a•••••••••••••-••••• ·----·-- ,-·-·•- ----•• -•-•••••• •••---•• I ••-• •-•--••••• I ••••••••--·--

RE.J coowu nd 
N(R) error 

R£J command 
NIRI error 

P..1 

P.O 

TX AA ""' I TX lltlR ""' I TX AA ""' TX llNR F-1 
HDL-ERR-IND(J) HDL-EIUt-IND(J) I HDL-£RR-INO(J) I HDL-ERR-INO(J) I 
RC•O I RC•O RC•O RC•O I 
TX SA1IME p.. 1 TX SA1IME p.. 1 TX SAllME p. 1 I TX SABHE p. , 

STOP T20l I STOP T20l I Rl!!ST.\RT T200 RESTART T200 I 
RESTART T200 REST.\R'I' T200 I I 

5.1 _l 5, 1 5. I 
HDL-ERR-IND(J) I l I HDL-£RR-IND(J) I 
R:•O I I RC•O 
TX SABKZ P..1 I 
STOP T20l I I 
REST.\R:r T200 I 

TX S.\BKE P..1 I 
RIST.\RT T200 

I 

I 
I 

s.1 

I 
I 
I 

s.1 t I REJ reaponae f'OoO 1- - - - - 1- - - - -, - - - - -1 - - - - -
N(R) error I 

- - 2·.!.. J - - - -
I 

-1- - - -
I 

-,-----

' I 
REJ reaponle 

NIRI error 

,., 
I I I 
I I 1 

HDL•EIU\-IND( .\) 
HDL-ERR-IND(J) I I I 

I I RC • 0 
TX SABKZ P..1 
STOP T20l 
REST.\RT T200 

5.1 

I 
I 

I 
..1 

I I 

I I 

I 

I 
HDL-£RR-1HD(.\) I 
HDL•ERR•lND(J) 
RC • 0 I 
TX SABHE P..I 
RESTART T200 I 

I 
5. I .J. 

I 
I 

I 

I 
I 

..1 

..L 

I 

I 
I 

I 
.1 

~ 
z 
tr1 
>< 
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TABLE D-2/Q.921 (6 of 10) 

State transition table: receiving RNR supervisory frame with correct format 

..-···---·--··---------·--·- ••••••••••••••••••••••••••••••••••••••••••••••--••••••••••••••--••••••••••••••••••••••••••••••••••••••••••••••••••••n••••••••••••~••••• 

bASIC STATE 
MULTIPLE rR.VU: ESTADLISK£0 

-------------------------- -----;;;;;;;:·---- -----;;;;;;;:·---- -----;;;;;;;:·---- -----;;;;;;;:----- ·;;;;·;;;:·;;;;;i··;;;;·;;;:·;;;;; --;;;;·;;;:·;;;;;l·-;;;;·;;;;:·;;;;; TRANSMITTER COHDITIOM 

-------------------------- --------------- t---------------- --------------- t---------------- ---·----------- ---------------- ---------------- ----------------
RECEIVER <X>HDITIOH llOllM.\L REJ RECOVERY <Ml REC. 8US1 ·REJ and own. HORKAL REJ RECOVERY OWN REC. BUSY •REJ and own 

---------- •-j ~----+----·----~- ~--··--· •REC busy--+--·~·-··· ·--~·-····--1••••••••••-s••• 09•REC busy -
STATE NUMBER 7.0 7.1 7.2 7.l 7,4 7,S 7.6 7.7 

·------------ --------~ ---------------+---------- --------------- ..---------------.----------------····--·---------- --~---··--------· TX AR f'-1 TX RR r-1 TX ~R f'ol TX NNR r-1 t I 
RNR °""""""d ""' STOP T20l STOP T20l STOP T20l STOP T20l TX RR f'ol TX RNR r-1 

HIR)•V(S) RESTART T200 RESTART T200 RES'l'ART T200 RESTART T200 RESTART T200 I RESTllRT T200 I 
V(A)•NIRI V(A)•H(R) V(A)•H(R) VIAl•H(RI V(A)•HIRI 

I V("l•HIRI 
7,4 7.S 7.6 7.7 I 

STOP T20l STOP T20l STOP T20l STOP T20l I I I RNR conoun4 P-0 REST A.RT T2 0 0 RESTART T200 RESTART T200 RESTART T200 REST"RT T200 
HIR)•V(SI V(A)•H(R) V(Al•N(R) V(A)•N(R) V(Al•N(RI V(A)•H( RI I I I 

- - - ..!·!. - - .2.·5_ - - - 7.6 7,7 
I- - -' - - - - -- - - - - - - - - - - - - - 't ---1---

Rll1I reeponH r-o I I I 
H(Rl•V(S) .L .1 

11DL-£.IU\-nnH Al MDL-ERR-I NO( A) HDL-£RR-llro( A) MDL-ERR-IND(") 
RNR r••ponH r-1 STOP T20l STOP T20l STOP T20l STOP T20l KDL-!RR-IHO(I\) I I I 

H(R)•V(S) RESTART T200 REST"1rl' T200 RESTART T200 REST"1rl' T200 RESTART T200 I t V(A)•HIRI V(A)•HIRI V(A)•NIR) V(Al•H(R) V(A)•N(R) I 
7.4 7,5 7.6 7,7 1 .1 

Tll RR r-1 TX RR r-1 TX RllR ,._1 TX RllR r-1 TX RR r-1 TX RHR f'-1 
RNR --.nd P.I Rll"l'All'!' T200 ' ll&S1'"1rl' T200 IWIT.\R'l' T200 RUTA.RT T2 0 0 RZSTA.RT T200 I R!'!S'l'ART T200 t 
VIAi _! MIR) ( Y(I) V(A)•N(R) V(A)•HIRI VIA)•NIRI VIA)•!l(R) VIA)•NIR) V(Al•NIRI t 

7,4 7.5 7,g 7,7 l 
RNR COlllll&nd ""o RESTART T200 RESTA.RT T200 RESTAJtr Tl 00 RZSTART T200 RESTr.RT T200 

I 
I T 

VIA) _! NIRI ( VIS) V(A)•N(RI VIA)•N( RI V(A)•NIR) V(Al•N(R) VIA)•H( R) I I 
7.4 _7.:} - t- - - 7.!.6 - .., - - 1:t. _ -----+- - -1- - - - -1- - - - -RNR reeponH r-o -- -- - - - - -

V(A) ,! N(R) ( V(S) I I I 

MDL-ERR-IHD("I MDL-£RR-IND(A) HDL-ERR-IHD(A) HDL-ERR-IHDI Al HDL-ERR-IHO( A 11 T 
I RNR r••ponH ,.., RESTART T200 RESTART T200 RESTART T200 RESTllR'I' T200 RESTA.RT T2 0 0 I I 

VIAi _! H(RI ( V(SI Vl,.l•N(R) VIA)•HIRI V(A)•H(R) V(A)•NIRI V(Al•HIRI I I I 
7.( 7.S 7.6 7,7 .1 .1 
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TABLE D-2/Q.921 (6of10 cont'd) 

State transition table: receiving RNR supervisory frame with correct format 

---~···············•2•·-~-,---··---·----------------------- --- ----------- ----------------- ----------------~-------------------~ OAsrc im1T& 

--;;;;;;;;;;;-;;;;;;;;;;;;--- -~--;;;;;;;;:~-~--~;;~-----~---;;;;;;;;:-~--
-------------------------- --------------- --------------- ---------------

RECEIVER CONDITION NORMAL REJ RECOV!:Rr OWM RlllC. eusr 

·--·---············------- ------------ -------
STATE NUMBER 7.0 7.1 7.2 .......................... ........... . ... ....... 
RNR .,.,_.nd P.I TX RR ,..1 I 

N(R) error MDL-tRR-tND(J) 

I 

RHR "°""""nd 
N(R) error 

P.O 

RC• 0 
TX SAllKI!! P. I 
STOP T20l I 
RESTART T200 I 

5.1 
HD I.-ERR- IND f.ffT 
RC• 0 
TX SAllKI!! P. I I ' 
STOP T20l 
RESTART T200 I 

TX lllR ,_.I I 
MDL-ERll- t!ID ( J) I 
llC • 0 

TX 8ABl(E P.1 I 
STOP T.103 
ll&B'l'AJIT T.I 00 

!:.!...-1. 
I I 

I I 

MULTIPLE P1l>.XE l!S'l'AJILISHED 

--~;;-.;;;:-----~;;;~.;;;:-;;;;; 
-RE'.j3iictCiwn-- -----;;;;~----
R Ec busy 

7.l 7.4 

--;;;;·;;;~:-;;;;; --;;;;·;;;;;:~~;~t.-;;;;·;;;~:-;;;; 
---;;_-;-~;;- -;:,;;;-;;;;;:·;;;;;- -iffj·;;a-O'wn--
_____ .____ _ REC busy~ 

7.5 7.6 7.7 

TX RR ,..I I 
MDL•ICRR•IND(J) 
RC • 0 
TX IWIKI P.I 
IU!:STA.RT T200 

5.1 
HDL-ERR-IND(J) I 
RC • 0 
TX SA.Bia P. I 
IU!:STA.RT T200 I 

I 

I 

I 

TX RNR r-1 I 
MDL-ERR• IND ( J) 
RC • 0 I 
TX SIJllQI! P. I I 
ll!STA.RT T200 I 

l:.L_! 
I 

I 

I I I - - - -----,----~ 
I I 

I s.1 I 
RNR reaponae r-o I- - - - - - -

5.1 I -- - --, - - - - -I - - - -r---- -
NIRI error 

RNR r••pon•• r-1 
N(R) error 

I 
I , 
I 

KOL•tRR•l!ID(A)"T 
ICDL-tRR-IllD(J) I 

I RC • 0 
TX 6ABKE P.1 
STOP T20l I 
RESTAAT T200 

s.1 J. 

I I 
I I 

I 
I I 
I I 
I I 
'-------· i 

ICDL-ERR•IND( Alf 
MDL-!RR-IND(J) I 
RC • 0 
TX SABK1t P.1 I 
RESTART T200 I 

I 
s. 1 .l. 

I 

I 
I 

I 
I 
I 
I 

I 

I 

I 
T 
I 
I 
I 
I 

~ z 
~ 
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VI 

°' 

lH\5lC' Sl'A'l't-; 

'TW•!ISlll'l"rrn O>llDITlllN 

m:c:1:1vr:n 1.u1m1·r10N 

S'l'll'n: llllM11£1l 

TABLE D-2/Q.921 (7of10) 

State transition table: receiving I command frame with correct format acknowledging all outstanding 
I frames or containing an N(R) which satisfies V(A) < N(R) < V(S) 

~~~~~ia•a~=2~~•~•••••••·--~~~~•M•~~•a•-..•••--••••••••••••••••••-·--···--••••••••--••••------·----••--••--•--••&a••••••••-=-••••••~••••--1 

MULTIPLE f'R>.XE EST An LI Slll:D 

tlul<MAL NORMAL NORKAL NORKAL P££R R£C, BUSY PEER REC, BUSY PEER REC. BUSY PEEi< REC.:, BUSY 

NOAAAL ---;;;;_:;-;;;;~~~~~;- -~-;;;~:-;;;;;;- ---R:£1-;nd-o~;"- ------~~~---- ---;;;;_:;-;;;~~;:;;~;- --~-;;;~:-;;;;;;- ·-ilf:jaiici'O;~"--
....... a ••••• .a. ···-~-·-······· • REC busy • REC busy. --1 

1.0 7.1 7.2 7.J 7.4 7,5 7.6 7.7 

---------------------------------1---------------- ---------------- ---------------- -------------~-- ----------------

a~a•~~~:,24~•~•~=•~=•=~~~*•~•a••a•~••••~•=•~·~=•••••~••••••• ••----••••••••• ••••••--••--••-- ~•••••••••••••••.+-----------•--•• ~••••••••••s--•• ~aa-...a~~~••••••• 

I ct')rnm.tntl P...1 
:HSI • VIRI 
!;fl<) • V(SI 

t comrn..tnt.1 ~~o 

tl(S) ~ V(R) 
ll(R) L V(S) 

I "''"'""'nd P.1 
lllSl I V(R) 
ll(R) • V(S) 

I colMIAnd P..0 
N(S) IV(R) 

NIRl " VIS) 

I ODIM\And P.I 
H(S) • V(R) 
V(A)(!l(R)(VIS) 

I CX>1111M nJ P. 0 
tl(S) • VIRl 
V(A)(~HRl(VISl 

t O?ntna nd ll-..s 1 

ll(Sl I Vt Rl 
V(Al(!l(ll)(Vl~I 

t 0'>1'Vl'lctn1I p.::!) 

:I(:;) I V(R) 
V( A)(•l( R)(V( SI 

V( R)•V( R)+ 1 
lll,-OATA-INU 
TX RR t'" 1 
S1'0P T200 
l\£S'TART T20) 
Vlll)•tHR) 

V( R)•V( R) + 1 
Ol,-DAT1.-1Nll 
TX ACK 
s·rup ·noo 
REs·r11RT T20) 
V( Al•N( R) 

•orsCAnn" 
TX Rf'..J r-1 
STOP T100 
RES'fAR'r T20l 
VIA)•N(R) 

7.1 
•01sCARD" 
TX R.E.J r-o 
STOP T200 
RESTART T203 
V(A)•NIR) 

1.1 
V(R)•V(R)•1 
OL-OATA-IHD 

TX RR r-1 
R£ST1.RT T200 
V(A)•N(R) 

V( l<)•V( R)+ 1 
lll,-lll\TA-1110 

TX ACK 
RE:i'tART T200 
V(ll)•IHR) 

V( R)•V( RI+ 1 •otSCARll" 
DL-OllTA-IND TX le!R t._ 1 
·rx RR t'• 1 STOP T200 
STOP T200 
RESTAR'r T20) 
V(A)•NI R) 

1.0 
V(R)•V(R)•1 
OL-DATll-IND 
TX llCK 

STOP T200 
RESTART T20l 
V(A)•N(R) 

7.0 
•otSCARD• 
TX RR t"'1 
STOP T200 
R£STAl<T T20l 
V(A)•H( R) 

"DISCARD" 
STOP T200 
RESTART T203 
V(A)•N(R) 

R£START T20l 
V(A)•N(R) 

•ntSCARD• 
STOP T200 
RESTART T20) 
V(1.)•N(R) 

•otSCARD• 
~ RNR F-1 
S,'OP T200 
RESTART T20l 
V(A)•H(R) 

I 
..1. 

I 
I 
I 

I 
I 

I 

VI R)•VI Rl + 1 "DISCARD" --1 
OL-OATA-INO TX NIR r-1 I 
TX RJI F-1 RESTART T200 
RESTART T200 VIA)•NIRl I 
V(A)•N(R) 

1.0 l 
V(R)•V(R)+I "DISCARD" 
OL-01.TA-INO REST1.RT T200 I 
T~ ACK V( 1.)•N( R) I 
RES'rAllT T200 
V(A)•ll(R) I 

7. 0 
"DISCARD" NOJSCARll" "DISCARD. I 
·rx m:.1 t._ , TX 1m t'• 1 TX RNR ""1 I 
R1:5'TAllT T200 R£51'11RT 'T200 RESTART T200 
V(Al•NIR) V(ll)•tl(R) VIA)•NIR) I 

V( R)•V( R) + 1 
OL-DATA-lNO 
TX RR r-1 
V(A)•N( R) 

V(R)•V(R)+1 
DL-DATA-lND 

TX RR f'-0 
V(A)•N(R) 

•otSCA.RD• 
TX R£J' f'o1 
V(A)•N(R) 

1.5 

"DISCARD" 
TX REJ r-O 
V(A)•NIR) 

7.5 

VIR)•V(R)+I 
OL-OATA-lND 

TX RR F-1 
VIA)•N(R) 

V(R)•V(R)+1 
OL-OAT1.-1NO 

TX RR f'-0 
V(A)•NIRl 

•orscl\RD" 
TX RJ:J f'• 1 

V(A)•tl(R) 
7.~ 

V( R)•V( R)+ 1 
DL-DATA-INO 
TX RR f'o1 
V(A)•N(R) 

7.4 

VIR)•V(ll)+1 
OL-OATA-INO 

TX RR r-O 
V(A)•H(R) 

•otSCARD• 
Tll RR F-1 
V(A)•N(Rl 

•orscARD• 
V(A)•H(R) 

7,4 

V( RJ•VI R) +I 
OL-OATA-INO 

TX 11R r-1 
V(A)•NIR) 

7,4 

VIR)•V(R)+I 
OL-OAT1.-1NO 

TX M f'oO 
V(A)•N(R) 

"DISCARD" 
TX 1tR ,,.. 1 

V(A)•HIR) 

7,4 

•otSCARD• 
TX RHR f'ol 
V(A)•ll(Rl 

•otSCARD• 

V(A)•H(R) 

•otSCARD• 
TX le!R f'o 1 
V(A)•N(R) 

"DISCARD• 
TX l!NR r-1 
Vlll)•N(R) 

•orscAFili" 
V(ll)•N(R) 

"DISCARD" 
TX RNH •~1 

V(A)•N(R) 

T 

I 

I 

I 
..J... 

I 

I 

I 

1. 1 T J__ ____ -----' 
•01 :t.-;AJU>" '"1>1 fiCf\nn• "OJ SC ARO" •01 SCA Rn• I 
TX Rt:J t··o ru::n1111·r ·r200 I I TX HCJ t"O v111J•HIRI 1 
Rr.s·1·,-.H·r noo VfAl•tJIRI I I VIAl•tllHi 1 

VfAJ·~l(R) l 1.~ I I 

! . , .1 --·-·· .. --' 

~ 
z 
~ 
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TABLE D-2/Q.921 (8 of 10) 

State transition table: receiving I command frame with correct format containing an N(R) which satisfies V(A) = N(R) < V(S), or an N(R) error 

...-=- ... ---··=---·····--·-....... .,.... .. -------····----------------------------------------.--.............. _________ ~·-··-
BASIC srATE 

HlJ1:rtPW: rnAAE CSTA.BLISllED 

__________________________ ,.._ _______________ ,_---------------..... ------------------------------------··---------------------------------------------------------------
TRANSHlTT~R CONDITION NORllAL NORllAL llOAAAL NORllAL PEER REC, BUSY PEER REC, BUSY PEER REC. BUSY PEER REC, ll1JSY 

1 ~nd 
N(S) • V(R) 
V(A)•N(R)(V(S) 

DL-DATA-IHD 

TX AA r-1 

V(R)•V(R)+1 
DL-D~TA-IND 

TX RR F-1 

--;;;~;;~~-~~~;;;~~-----~----;;;;;;;;:-----F;;;-;;;;;;;;- -;;;;-;;;:·;;;;;- --.,o]";;,-;i·--;;;;;;--1--;;;·;;;:~;;;jy - -~-~~:-;;;~~- ~.Rffa". ci. -o~il-
------~-······--·u·· ····--·~- ------ -· REC busy -----·--- ~ -----·· -~.Eg_~usy.=1 

STATE NUMBER 7, 0 7. 1 7, 2 7, J 7, 4 7, 5 7, 6 7, 7 --·-------------- ------- ----- -- -------- -- ----- --
P. I V(R)•V(R)+1 V(R)•V(R)+1 "DISCAllD" 1 V(R)•V(RJ+1 

DL-Dl'ITl'l-lND TX ll!IR r-1 I DL-Dl'ITA-IND 

TX RR r-1 I TX AA r-1 

•otSCA.RD" 
TX ll!IR r-1 

I oc><mnand- P.0 

ll(S) • V(R) 
V(A)•N(RJ(V(S) 

I <X>18m4 nd P-1 
N(S) # V(R) 
V( A)•N( R)(V( S) 
I oonoaild- P-0 
N(S) # V(R) 
V( l'l)•H( R)(V( S) 

1 .,._.,.d P. I 
N(S) • V(R) 

N(R) error 

I ~n4 P.O 
H(S) • V(R) 
N( R) error 

1 OOlllM.nd P. I 
N(S) # V(R) 
N( R) error 

I 00111f1\dnd P-0 
N(S) # V(R) 
N(R) error 

ffij•V(R)+1 

DL-Dl'ITA-Itro 
TX ACP:. 

"DISCARD" 
TX REJ r-1 

7.t 
0 DISCARD" 
TX REJ r-o 

7.1 
VfR)•VfR)+1 
DL-DATA-lND I 
TX RR r-1 
HDL-ERR-IND(J) I 
RC - 0 I 
TX SAJlME P.1 
STOP T20J 
RESTART T200 

s. 1 
V(R)•V(R)+1 I 
DL-DATl'l-IND 
HDL-ERR-lND(J) I 
RC • 0 
TX SAJlME P. I 
STOP T20l 
RESTART T200 

5. 1 

7.0 
V(R)•V(R)+1 I I 
DL-DATA·IND 
n ACK 

1.0 
•otSCARO• 
TX RR r-1 

I 

"DISCARD" I 
I 

•otSCAM• 

"DlGC>JUl" I 
Tl~ r-1 

"DI 9CA!1D • I 
TX RNR F-1 
HDL-tRR-IND(J) I 
RC • 0 
TX S>.JIHll P.1 
STOP T20J 
RISTMT T200 

5.1 
"DISCARD" I 
HDL-ERP.•IllO(J) 
RC • 0 
TX S.\BM!! P. 1 
STOP T20J 
llESTA.Rl' T200 

s.1 
"DISCARD" 1 
TX RNR F-1 
HDL-!RR-IND(J) I 

V( R)•V( R) +1 

DL-DATA-IND 
TX RR l'-0 

•01SCARD• 

TX REJ r-1 
7,5 

"DISCARD" 
TX REJ F-0 

7.5 
V(R)•V(P.)+1 
DL-DATA-IND 
TX RR ..,.., I 
HDL-ERR-IND(J) I 
RC • 0 
TX SABME P.1 I 
RESTART T200 I 

I 
5, I 

V(R)•V(R)+1 
DL-DATl'l•IND 
HDL-ERR-IND(J) I 
11C•O I 
TX 6A1IKE P-1 I 
R!S"?AAT T200 I 

I 
5.1 I 

"DISCARD" 

TX REJ r-t 
HDL-ERR-IHD(J) 

RC • 0 
TX SAJlME P. I 

T T200 

7.4 
V( R)•V( R)+ 1 

DL-DAT11-1ND 
TX RR F-0 

7.( 
•otsCARD• 
TX RR r-t 

•otSCARD• t 

•oxscA.RD• 
TX RR F-1 
HDL-ERR-IHD(J) 

RC • O 
TX SAllME P. 1 
RESTART T200 

•otSCARD• 

•otSCAR.D• 
TX RNR l'-1 

"DISCARD" 

T 
I 

TX RNR r-1 
HDL-ERR-IND(J) I 
l1C • 0 
TX SAJlME P-1 
RESTART T200 

s.1 
"DISCAllD" I 
HDL-EPJl-IND(J) 
RC • 0 I 
TX SA1IKE P.. 1 
RESTART T200 I 

I 
5. 1 .l_ 

•otsCARD• 

TX RNR r-1 I 
HDL-ERR-IND(J) 

IC•O I 
TX SAllME P. 1 

_ ____, 

>­z 
z 
tT1 x 



....... 
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TABLE D-2/Q.921 (9 of 10} 

State transition table: internal events (expiry of timers, receiver busy condition) 

,--•••••---·•----•••••••--••~··•---•--•••------••••••••••••••••••••••••----••••••••••••••••--••••••••••--••••-••••-••••---•...,.--••••••••••••••••••••••=•~•e••••••• 

81\SlC STllTE 

MULTIPLE FR>.ME !:STllBL!SllED 

--~~~;?~~:;~~~~-1------~=-=t:;::;;·t-~~;;;7~;=t.--,'"~';';;;;;;·-r'.~;:;;~~l~-~~;;s:: -:~;;~:~;;~ 
·-----·········-···· ·-·-- ··-----· --·-·· Rt_._c busy --····-- ···-· ······-·-··-

sT11Tt NUHDER 7.0 7, 1 7,2 7.J 7,4 7,5 7.6 ·---------·-----··· ---------- ----------- -------- -------------- ------------ ----- "'---------· 
RC-0 RC--0 K•O RC-0 
either either el Uler either 
V(S)•V(S)-1 V(S)•V(S)-1 V(S)•V(S)-1 V(S)•V(6)-1 
TX I P.1 TX I P.I TX I P.1 TX I P-1 
V( S)•V(S)+ 1 VIS)•V(S)+I V(S)•V(S)+I V(S)•V(S)+I 

T200 T!HE-OUT I or or or or 
RC (N200 Tl! AA P.1 TX RR P.1 TX ~R P.1 Tl! mlR P. 1 

then then then then 
RC•RC+I RC-'OC+ 1 RC-PC+! K-RC+I 
START T200 STllRT T200 STllRT T200 ST.'.RT T200 

e.o e., e.2 B,l 

T200 TIME-OUT I I I I 
RC • N200 

RC--0 RC--0 K•O K•O 
TX RR P.1 TX RR P-1 TX RNR P.1 TX RR P.1 

T20) TIME-OUT I STllRT T200 STllRT TlOO STllRT T200 STllRT T200 
e.o e. 1 _j_,.1_ 9,3 

SET TX R!lR f'-0 TX RNR l'-0 - -
OWN lt£C£!VER BUSY (Note) 1.2 7. l 

CLEllR - - TX AA f'-0 TX AA l'-0 
OWN lt£CEIVER BUSY (Note) 1.0 7.' 

Note - These signals are generated outside the procedures specified in this state transition table, 
and may be generated by the connection management entity. 

OC•O 

I 
TX AA P.1 
K•RC+l 
START T200 

8.4 

I I I 

I 

TX RNR l'-0 
7.6 

-

OC•O 
TX RR P.1 
RC-RC+! 
STllRT T200 

e.s 

I 

I 

TX RHR F-0 
7,7 

-

I 

I 

. 

I 

K•O 
TX l<NR P-1 
RC•OC+ 1 
STllRT T200 

e.6 

I 

I 

-

TX RR f'-0 
7,4 

PEER RJ:C, BUSY 

--R'ffiiia-0\v-;­
• REC busy ____, 

7.7 

I 

I 

I 

K•O 
TX rom P.1 
RC•K+I 
STllRT T200 

B,7 

I 

I 

-

TX AA r-o 
7. s 

? z z 
tT1 x 



TABLE D-2/Q.921 (10of10) 

State transition table: receiving frame with incorrect format or frame not implemented 

r=====~~===~=-~=-=-====~=:a=S~~:&•2~=~aa•2&Cn:K•=•==c..a=••::LSDC:~~==-s1:1=n•n..•~-------------·----------------·-----------------------------------a~-.te:sa.--SS••··~--------~ 

lll\SIC STATE 
HIJLTIPLE FRAXE ESTABLISHED 

::~~~~~~~~~~j~~'.~~:::~::::~~~:::::~~~~;~;:1~;~~~~~;;;~~~-:~;;~~~;~~~~;~~~~~'.~~~~~~:~~~~~:;~~'. -::~~;~:;~~'. 
.a:::::s,...~::.:=:ic=-=--2·----c•• ~...,,..-. ,_-•~a·~~ ~:.=:.w--=-::!111:1___ REC busy --· - --··· --- ::ir::a•REC busy~ 

STl\1'E tlt!KDER 7.0 7.1 7.2 7.J 7.4 7,5 7.6 7.7 

-=a=ic===1:.1=-==------=--••-- ·----..- -•t111••~,,.1:r ~---•--• --- -- •-•-- ·---·-•••-• •-•~,.--·-~ 
MDL-ERR-IND(N) I I I I I I I 

SADHE incorrect length 
RC - 0 I I I 
TX SABME P..1 I I I 
STOP T203 
RESTART T200 I 

s.1 
I I I I 

I I I I I I 
1-----------l - - - - - .J - - - - - - - - - - - - - - - 1- - - - - - - - - - I - - - - - - - - - - -

t I I 
DISC incorrect length 

1-------------i- - - - -
I 

-i-

UA incorrect length I 
1-------------i - - - - - - t-----

OM incorrect length 

FRH!l. incorrect lenqt:h 

Supervisory fraa>e 
HR, lu:J I RllR 
incorn!Ct length 

N201 error 

Undefined 
command 
and response frames 

- - - - -

·- - - - -

1 

I 

MDL-£RR-1ND(0) 1 
oc u 0 
TX Sl\DME P..1 I 
'S1'0l' T203 ! 
RESTART T200 J 

5. 1 
HOL-£RR-1N0( L) 1 
RC - 0 I 
TX SABHE I"' 1 II 
S'l'Ol' T20 3 I 
R£ST.0.RT T200 1 

I 
j_ ____ _ 

t----- ,_ - - - -
I 

-'­
I 

1 

- - - - J 
I 

t I 

I 

I ----, 
I 

I 

-! - - - - -1 

L ___ _ 
I 

,-----, 
I 

I I 
r - - - - 1- - - ------ ------ -1- - - - - -
1 

.L 

I 
I - - - - ,-

T 

I 
I 
I 

I 
-l 

I I 

I I 

- - - -l - - - -1 - - - -
I I 
I 

I 

I 
I 

I I 
I I 

I I 
I 
I I 

I 
I I 
----------I I 

I I 

I 
I I 
I 

I 
I 

I 

I I 

I I 
I I I I 

5. 1 
I------:__-----!--------- _l _.__~~~_L~~~__jl I I I 

STOP 'l':!OJ I I I I ------+,------tl _____ _J 

::; L "'""''" "" I ' I I I I 
-- - -· '· ' • I 

1 
I 

I I I I 

HDL-E!Ul-INU(~) I I 

I 
1 f•i.1,{ ""' pv,.,:H~"" 

RC ~ 0 

·rx s1vm£ P= 1 



-°' 0 

....,.~~~-~-----~~---··------.... 
DAS!C STATE 

--------------------------
TAAHSIH'J'rER OJllDITIOH 

--------------------------
RECEIVER O'.lHD!TlOH 

····----·-·---------------STATE llUHBER 

----------------------
DL-ESTABLISH-REQUEST 

OL-RELEASE-REQUEST 

DL-DATA-REQUEST 

I rRAXE Ill QUEUE 
V(Sl(V(A)~k 

I FRAME l'N QUEUE 
V(S)•V(A)+k 

DL-U!IIT DATA-REQUEST 

Ul ntAH£ IN QUEUE 

llDL-ASSIGH-REQUEST 

HDL-REHvvt:-REQUEST 

!1DL-ERROR-RESPOHSE 

l'l:llS I ST~H'r D£/\C"rIVAT !Oii 

'----· 

TABLE D-3/Q.921 (I of I 0) 

State transition table: receiving primitive 

...--····----------·--··-·-·---~--------------------------------- ... ---····--·-···-----------------------------------------··-··-... ---------
TIKER RECOVERY 

----------------~------------~--------~i---------------- --------~~------------- ::~'.~~:~~~::;~~;~i~~~; -----~~~----- ---;;.;~~~~~~- -~~;;;:~;;;-;;~- --'RE~~;~-;- -~==~;;;;~~=~ --~~-~~~~~ 
~~--~··· ······~····· ······----· - RLC busY-+····-···--- -------- -------····· ••• RLC busy_ 

e.o e.1 a.2 e.J a.4 e.s 8.6 9,7 ------ ____ .. ____ ----- ------- - ---- ---
DISC. I QUf:UE I I I I 

RC•O I I I I I TX SABXE P..1 I I I 
RESTART T200 I I I I 

s.o I I I 

DISC. I QUroE T I T I T 
RC-0 I I I 
TX OISC P.1 I I I I I I 
RESTART T200 I 

6 I I I I I I 
DATA INTO I I I 
l~EUE I I I I 

LE:/\ V'E I FR.AME 1 I I I I I I 
IH QUEUI!: 

I I I I I I ----- - - - --, - - - _J _____ - - - - - - - - - - - - - - - - - --
I I I I I I 

_l 
I I I ' I I 

WIT DATA I I 
I I I 

INTO UI CUE1I£ I I I 
I I _I I I 

TX Ul P-0 I I I I 1 I I I 

I I 
-1 r I I I I I 

I I I -1 J. 
DL-REL-INO I 

I 
I I 

-1 

DISC. 1 &nd UI I 
I I I I I QUEUES I I 

STOP T200 I 
I I I I I 

I I I I I J , I 
I 

I I I 
I I 1 I I 

_.!. 
I I I 

I 
DL-Rl:L• !ND -1 

I I I 
DISC. I &n<l IJ[ I I I I 

I I 
1111wr:s I I I I I I I STUP noo 

I I I I I I I 
4 I I _L J I I _l 

> z 
z 
tT1 
~ 
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TABLE D-3/Q.921 (2of10) 

State transition table: receiving unnumbered frame with correct format 

r•·~ a...a .1..r...11 .& !l•,,:aa ... oa ... :.1:.1:.a=i. ... ..a,.:1.:&•,:a-i..r.:i1.:1u.:.o.,1..11:.••>11:=r.11:1:..:•:a:a.:1aM.:l:..~.:l,.:a•..r.::a•:.&•••:t.•11"•••:&••••!ll•••••:a••••••-•••••-••-••-••••=-•---•••-•••••••••!9•m••••••••••••.-!ll•:a••,..;o.::~.:i.:..ta.aa•a•i 

LIA~ IC sr1.·r£ 

·~•«,\U!i!H'l .. t'EM: CONl>l 'fl llN 

IU:C£1VEll 001m1·r10N 

S1°A1°E 11\JMllER 

SADHC P..1 
V(S) • V(A) 

SMHE P.1 
V(S) ,V(A) 

S.o.!IHE P.O 
V(S) • V(A) 

SAllHE P-0 
V(S) # V(A) 

DlSC P.I 

DlSC P.0 

TUU:R RECOVERY 

~~~~~~~~~~~~~1~:~~~~~~~;~1~~~~~~~~;~i~~~~i~~;~~~~g-~~~~~~~~~-~-'. ::'.~:~~~::~~~~:~~;i~~~~~~;~~Jj~~~~ 
•a~•u•••••--•• •••••••••••••••• ••••••••••••••• .. RbC busy- -·-···-·-· ··---•m••••• ••••••••••••••~ ••. REC busy-i 

e.o e.1 e.2 1...J e.4 e.s e.6 e.1 I 
....-c••a••sa~••••• ••••••••:a•s•••• --••••••••••••• •••••••--•---••• ---------- ·---------- ••••--••••••••"'• sa••••••••,,...---•• 

HDL-ERR-IND!FI I I I I I 
V(S,R,A)•O I I 
TX UA f'-1 
STOP T200 I I I 
STT.HT T203 

1.0 , J. I 
DL-EST-IND I" 
HDL-ERR-IllD(F) I I I 
DISC, I QU&UE 
V(S,R,A)•O 
TX UA f'-1 
STOP T200 
START T20l 

7~ 
HDL-ERR-IllD(F)°'T 
V(S,R,A)•O 
TX UA ..-o I' 
STOP T200 
START T20l I 7.o 
DL•EST•IND "f 
HDL-EIUl•IllD( F) 
DISC· I QUnlE I 
V(S,R,A)•O 
TX UA F-0 
STOP T200 

START T203 I 
1.0 

DL·REL-IND 
DISC. l QUEUE 1 
TX UA f'-1 
STOP T200 I 

_!_I 
D:,-REL-IND T 

DlSC • I "1EUE 1 
TX UA F-0 
STOP T200 I 

4 ..l 

I 

l 

1 
I 

I 

I 

I 

I 
J. 

"T 

I 

I 

I 

-t 

I 

J. 

I I I 
I I I 
I 

I 
I I 

I 
I I 

I 

I I I 

I I I 
I I I 

I I I 

I I I 
I 

I I I 

I I I 

I I 
I 

I I I 

I 

-+ 
I 

I 
I 

.1 

1 

I 
-t 
I 

I 

I -
I 
I 
-
I 

I 
I I ~ z 

m x 



...... 
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TABLE D-3/Q.921 (2 of 10 cont'd) 

State transition table: receiving unnumbered frame with correct format 

·---·~······$·············-··-r--·····----·····----···---·--·--·········-----------······--·----------------------------------------------------------------,·~------, D.t.SlC sr.t.TE 
TIKER RECOV£RY 

~~~~~l~~;~~~~~~~~~~~ ~~~~~~~~~~~~t.-~~~~;~~;~f ~~~;;;~~;;±--~~~~~;~~~~r-~~~~~;~~~~i~ ~~~~~;~~~r-~~~~~~;~~~~r~~i~~;~_a~~i~~~~~ 
••••••••••••••·•···-···• ······-···· --~·······• --······-·--· • REC busy- ·····--····-· --·------ ·····-·····-·· •• REC busy---1 

ST.t.TE NUHD£R e.o e.1 0.2 0.1 0.4 e.s 0.6 0.1 

••••••••••••••••••••••••• ................... . ............... (••••••••••••--· .·--•••••--•••••• ,•••••···----···· -----·---·--·--I ···----·····--· ,··•••••••····--· 
UA r-1 HDL-EIUHllD(C) I I I I I I 

I I 1 I I 
U.t. r-o HDL-EIUl-1110( D) 

HDL:;-tRJ\.:;tilo( el ' --,- -- - - - T I I I 
~ ;,.:HE P.I I I I I I I OH F-1 

DH r-o 

RESTAAT T200 I I I 
s.1 • L----------~------~-----~ 

HDL-ERR-lHD(E) I" 
RC-0 I 
TX SABME P. I I 

T 

I 

RESTAAT T200 I I I I 
I I s.i Ul conaand DL-UllIT I I I I ---

DATA-IND I 

I" 

I 
_l 

T 

I 

I 
T 

I 

> z z 
tT1 
~ 
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TABLE D-3/Q.921 (3 of 10) 

State transition table: receiving FRMR unnumbered frame with correct format 

,---•••••--------•--••--••-r••----•--•--·-------·•--••--•••----------•..._____ __________ ........ _________________________________ ~~-----------••••--••m•~~-•••••••• 
nA.SlC STATE 

THIER RECOV£RY 

--;~;;:;:;;;-;;~~;;;g-~---~ ----~~~-----f----~~~---~-----;-._:;~~----------;;;;~-----tj-;;;;-~:-;;;;~ 
--;;;;~;-;;;;~;;;~~------ ----;;;;~---- --;;_:;-;;~~;~- -;:;;-~:-~;~- ~R"£j-;;d-;~;;,-- -----;;;;~----1 R&J RECOVERY I OWll REC. BUSY~ , REJ and own 
·-- - REC busy- ,---~-------~------- .,REC busy-. 

e.2 e.l e.4 e.s e.6 e.1 
·--t-------+------4--~ - ~---i-------+---- _____________ , STATE llUKDIR I e.o I 8.1 - -

J 

PEER REC. BUSY PEER REC. BUSY I P£ER REC. BUSY 

FRMR n1ponoe 
re 'eetln9_ SA!lllE 
FMJI responH 
ujeetln9 DlSC 

FRKR nepon11 
rej1et1n9 tll'. 

FRMR reaponH 
rejectln9 DI 

FRMR n1ponae 
rej1etin9 I oooaand 

FRKR n1pon1e 
r1j1etin9 S fr...., 

FRKR r• •ron•e 
rejeetlnq f'!IKJt 

I I 

1 -l I 

I I I 

I I I 

l'IDlrtRR-IHD(lt) I 
~. 0 
TX SABK! P..1 
llEST>.R:r T200 

5.1 

I 

I 
I 

I - - - -
I 
I 

I 
I 

I 

I 
I 
I 

-1 
I 

I 
I 
I 

I I I I I I I I I I 

I I I I . I I I 

- -

I I I I I I 

-I I I I I I 

I 

I 
I 
I 

- - ...... -1 
I 

I 

I 
I 

_l_ ----
I 

I . 
I I I 
I I I 
I I 

----~----~----i ____ 
I I I 

I I I I I 
I I I I I 
I I I I I 

I I I I I I I I I 

~ z 
tTl 
:>< 
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TABLE D-3/Q.921 (4of10) 

State transition table: receiving RR supervisory frame with correct format, clearance of timer recovery if there is F = I only 

-.a~~~aa~~-~#•~••~•••••aQ•~=,..••~•u•••••••~=••••••z•a~•~•••••••z••••••••••a•i•••••••--••--•••••••••••••••••••--•••--•••••••••••--••••••••••••••••••••••••••••=~•••••~ 

U/\S IC 5'1'/\'rE 
TIKER RECOVERY 

~~~;~~~~;~;~1::~~~~;~::1::'.'.~~~~~1-~~ :~:~~~'.~~~~:~:~'.r-~~~~~~~i~;~~~ 
•····-········· •• REC busy ---~---~ --- -·-·-··· •. REC busy----

0. 2 e.J e.4 e.s e.6 e.7 
···-----·····--- ···------------- ___________ ........_ ---------- ------------ ---------·----~ 

--;;;;.~~~;~;~~-;;;;~~;;;~~---r----~~;;;;;:~-----i----;;;;~~~~-----
------------------------ --------------- -
IU:CEIV!:ll CONlllT!ON NORl\AL llEJ tu:COVl:RY 

-~····=·~---~---·········· S--·-------&Ud•a &aamaa•~~Aaaaaa 

STl\'rC 11\JHDER 9 • 0 A• 1 
•=Aacaaaaaaaaaaaa••a•aaaaaa aaaaaaaaaaaaa•• ••••••••&•••••• 

I 

RR C01111Mnd P-1 
V(A) ! N(R) ! V(S) 

RR 001011U1 nd P-0 
VIAi ! N(R) ! V(S) 

RR response r-o 
V(AI ! N(R) ! V(S) 

RR response r-1 
V(AI ! N(R) ! V(S) 

RR COll'IHRd P-1 
HI RI error 

RR c:ollVll4nd P.0 
H(ll) error 

RR response r-o 
Ill RI error 

RR response ,., 
ll(R) error 

.. M M ' I .. ~· M I I TX RR P..1 I TX RR P..1 I TX RNR P..1 I TX RNR r-1 
V(A)•N(R) I V(A)•H(R) • I V(A)•N(R) V(ll•N(R) V(A)•N(R) V(Al•N(R) 

I e.o e.t e.2 e.J 
I I 

V(Al•N(R) I : I l V(A)•N(R) I V(A)•N(R) I V(A)•N(RI I V(A)•N(R) 
I I I e.o e.t e.2 e.J 

------i-----,-----1--- -- --------------------
' I I 
: I I 

V(S)•N(R) V(S)•H(RI V(S)•N(RI V(S)•N(R) V(S)•N(RI VISl•N(AI V(S)•N(R) V(S)•N(RI 
STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 STOP T200 
START T203 START T203 START T203 START T20J START T203 START T203 START T203 START T203 
V(Al•H(RI V(Al•N(R) V(A)•N(R) V(A)•N(R) V(A)•H(R) V(Al•N(R) V(A)•N(R) V(Al•N(R) 

1.0 7.t 1.2 7,3 1.0 1.1 1.2 7.J 
TX RR F-1 I TX ~ r-1 TX RR r-t I TX RNR F-1 
HDL-ERR-IND(JI HOL-EIUl.-IND(Jl I HDL-ERR-IND(JI I MDL-ERR-INDIJl I 
RC•O I RC•O RC•O RC•O I 
TX SAJIKE P-1 I TX SABKZ P-1 I TX llABl1ll po 1 I TX SABHE po ' 
RESTART T200 I ' RESTART T200 I RESTART T200 RESTART T200 I 

S.1 5.1 5,1 I S.1 
HOL-ERR-IND(J) I I I I I 
RC • 0 I I I I 
TX SABKE P.1 I I I 
RESTART T200 I I I I I 

___ ..2.·L L ___ -'- - _ - - T - - - - -1 - - - - - r - - - - -' - - - - ->- - - - -
I I I I I I 

I I I I I I I 

- - - - - -1- - - - - _I_ - - - - ~ - - - - -1- - - - - - .L - - - - -:- - - - - l. - - - - -
I I I I I t I 
I I I I I 1 I 
I I I I I I I 

~ z 
~ 
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TABLE D-3/Q.921 (5 of 10) 

State transition table: receiving REJ supervisory frame with correct format, clearance of timer recovery if there is F = 1 only 

f""'"'"""""=~·~··········=··· 
n:.s tc sr11·rt 

~~~~~~~~t~~;~~~~~~~~~~~j~~~~~~~~:~~~~1~~:~~~~~~;;: 
•••~••~••••••••••a•••~•••• ••...-•••••••••••• ~•--•••••••••••• 

STATE llUMJJER 8, 0 8, 1 

........................... ··----••d•••··-· -------------··· 
I 

R£J command P-1 
V(I\) ( N(RJ ( V(S) 

TX AA l'-1 
1 V(ll)•N( R) 

I -
V(A)•N( R) 

I 
R£J co....and P-0 
V(ll) ( H(R) ~ V(S) 

1---....--------i - - - -
I 

- T 
I 
I 

REJ ruponoe r-o 
V(J\) ! N(R) ! V(S) 

R£J re1pon1• r-1 
V(ll) ! N(R) ! V(S) 

R£J com&And 
N(R) error 

R£J c~nd 
N(R) error 

P-1 

P-0 

V( S)•V(J\)•N( R) 
S1'0P T200 
START T20l 

1.0 

TX AA F-1 • 
HDL-tRR-INO(J) I 
RC • 0 
TX SAAM!: P-1 
IU:STllRT T200 

5. 1 

I 

I. 
f!DL·£RR·IND(JfT 
IC • 0 
TX SABME P. I I 
RESTllRT T200 I 5., 

I R£J response F•O 1- - - - -1 

V(S)•V(A)•N(R) 
STOP T200 
START T20l 7., 

TllU:R RECOVERY 

NORMAL I NOAAAL I PEER REC. BUSY I PEER REC. l!USY I PE£R REC. BUSY I PEER REC. BUSY 

OWll REC. BUSY + REJ and o::+vn NORKl\L t RE.l RECOVERY-+ OWN REC. BUSY + 0 REJ and own 
~-·····--·- • REC busy ---------- --------·· -------· •• REC busy-

e.2 e.1 e.t e.s e.6 e.7 
----·····--......___- I - - • +-- +- - +--------i 

I 

TX ~R l'-1 
V( ll)•N( R) 

I 
I I 
T-----r 

I 

I 

V(S)•V(ll)•H(R) 
STOP T200 
START T20l 

7.2 

TX PNR r--1 I 
MDL-IRR·INO( J) 
IC • 0 
TX SllllME P-1 
IU:START T200 

s.1 

I 

I 

I 

I 

TX RR F-1 
V(J\)•N(R) 

e.o 

V(ll)•N(R) 
e.o 

-~----

V( S)•V(A)•H( R) 
STOP 1'200 
START T20l 

7,3 

V(S)•V(A)•H(R) 
STOP T200 
START T20l 

1.0 

TX RR F-1 
ICOL-IRR·INO( J) I 
IC • 0 
TX SAME P-1 I 
llESTART T200 I 

5,1 + 

1----- 1- ----r-

TX RR F-1 
V(A)•H(R) 

e.1 

V(A)•N( R) 

8.1 

V( S)•V(A)•N( R) 

STOP 1'200 
START T20l 7., 

TX PNR F-1 
V(A)•N(R) 

e.2 

V(A)•H(R) 

e.2 
i- - - - -

V(S)•V(A)•H(R) 
51'01' 1'200 
STAR:!' T20l 

7.2 

TX RNR F-1 I 
MDL•ltAA·IllD(J) 
IC • 0 I 
TX SA.BM!! P-1 
R!!ITART T200 I 

s. 1 I 

I 

I 

TX ~R ,,_1 
V(A)•N( R) 

e.J 

V(A)•H( R) 

B.l 

V(S)•V(ll)•H(R) 
BTOP T200 
START T20l 

7.l 

- - - -1-

H(R) error I I I 

I I I _ - - -I --L----, _ - - - I- - I I 

1 

I I 
I - - - - _I 

l 

I 

I 
-----1-

1 

- -- -, 
R£J rttsponse 

II( Rl ~rror 

r-1 
- I I I 

I ) 

I I 

I 
_l_ 

I 
_J_ 

I 
I 

I 
_J_ 

I 

I 
_L ~ z 

tT1 
~ 
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°' °' TAHLE D-3/Q.921 (6 of 10) 

State transition table: receiving RNR supervisory frame with correct format, clearance of timer recovery if there is F = I only 

..... ~---·-···~·············--····~···-······-···········-···--~---··············----·-·············--···- ..... ···-······---------·-···············-············-··------
DAS IC S'fATE 

TMHSHl'l"fER OlHDITIOH j NORHAL + NORMAL 

-------------------------- ---------------- ---------------
RECEIVER OlHDITION NORMAL RE.I R£COVEHY 

··--·----------·---------- ·········-······ ----------····· STATE NUMIJER 9. 0 D. 1 

·-------------·--··-------~-----------------+----------------· 
RNR <x:>mn1and P-1 
V(A} ( N(R} ~ V(S} 

RH R COlll!Mnd P.O 
V(A) ( H(R) ~ V(S) 

TX RR r-1 
V(A)•H(R) 

8.4 

V(A)•N( R) 

D.4 

TX RR r-1 
V(A)•N( R) 

e.s 

V(A)•H( R) 

e.s 

NORMAL 

OWN REC. DUS Y 

D.2 

TX RHR f"-1 

V(A)•H(R) 
8.6 

V( 11.)•H(R) 

8.6 

TIMER IU:COVERY 

NORMAL 

R EJ and own 
•• RLC buw-­

e.1 

TX RHR ,...1 

V(.O.)•N( R) 
e.7 

V(A)•N( R) 

e.7 

~~~~~~;~:~~j;~ ~~~:~~f ~~~~1~~:~~~~J~~~1::;i;;;~:~fu'.1 
-··-····-·-- --··-··-- ····-······~· ••• R I:C busy --1 

e.4 e.s e.6 e.7 
-~----- -------- ------------- -----·--------

TX RR r-1 
V(ll.)•N(R) 

V(ll.)•H(R) 
I 

I I 

TX RNR r-1 

V(.O.)•N(R) 

1 

I 
I 

I 

- - - + - - - +- - - - f- - - - ,_ - - _I - - - - I - - - - 1-- - - - -
RHR reoponoe r-o 
V(I\) ( U(R) ~ V(S) 

RH R OO!M\A n d l'-0 
N( R) error 

~lH response f•O 
U(R) error 

RNR response r-1 

H(R) error 

V(S)•H(Rl V( S)•N( R) V( S)•N( R) 

REST.O.RT T200 RESTART T200 
V(A)•N( R) V(A)•H( R) 

7.4 
TX RR r-1 
11DL-£RR-1HD(J) I 
RC • 0 I TX S>..BME P-1 
R£STA11T T200 I 
~ KOL-ERR-IN 

l>C • 0 

I TX SAO:U: P-1 
RES'rART T200 

- - - _i.1_1 - - -

I 
I 

----r---
I 
I 
I 

' . 

I 
- I- - - -

I 
I 

I 

-'­
I 
I 

- 1_ - - - ,- - - - T 
I I I 
I I I 

_! __ ·~·-··· 

I I 
I I 

V(S)•N(R) 

RESTART T200 RESTl\RT T200 
V(A)•N(R) V(Al•H(R) 

7.4 7,5 
TX RR r-1 I 
HOL-tRR-INO(J), 

- I 

~ P-1 I 
RESTART T200 i 
~ 

I 

I 
____ L ____ _ I ,-

I 

I 
---1-

I 
I 

_l 

1 

-I 
I 
I 

J. 

RESTART T200 
5. 1 

I 
I 

I 

I 
I 

I 

I 
- - t­

i 
I 

-1. 

~ z 
tT1 
>< 
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TABLE D-3/Q.921(7of10) 

State transition table: receiving I command frame with correct format acknowledging all outstanding I frames or containing 
an N(R) which satisfies V(A) < N(R) < V(S); no clearance of timer recovery 

..,,.. .... ,.••••••••••,.••••••• •••,. '*"•=- ••• •:s:a••• ••••-2• Iii""•"""",.""• :on"'• ........ •• ..... ••••••••""••••=--•,.•••••••-•..,••••••- ••2•• ,.. ••••••-:a•• •••••a•••,. . • ,..,. •"""'* • ,.,,.="",."' ""- ... ,,..., ._. -'*• •..s ~ _. •"' 

lJA!.i IC s·rA.Tf'! 
TIMER RECOVt:RY 

::~~j~f ~~~il~::::::~::::~~:~:.~::~;~iiii~: 
-~····-·····----~---~--~----·-····---·-~----·····-··--· 

-----~;~~-----1·---~;~~-----[;;;;-~~:-;~;~t-;;;;·;~:-~~;~t-;;;~-;~~:-;.~;~1-;~~;-;;~:-;.~;~ 
--------------- --------------- --------------- --------------- --------------- ---------------o.rn llEC. BUSY REJ and own NORH>..L REJ RECOVERY OWN llF.C. BUSY .REJ and own 

..... aM••••••···· • REC busy __ ·······-······· ................................. ., REC busy--
0. 2 e.J 0.4 e.s a.6 0.1 

V(R)•V(R)+1 V( R)•V( R) + 1 

I COIM\And P-1 

I 
OL-OATA-lNO DL-DATA-IND 

II( 5) • V( R) TX RJl f'o 1 TX IUl F'- 1 

U( ll) • V(S) V( A)•N( R) V( ... )•H( R) 

a.a 

I C:'1!~~,L 
V( R)•V( R)+1 V(R)•V(R)+1 

P-0 OL-DATA-IHD CL-DATA-IND 

!l(!il • V(R) TX N::X TX N:;!( 

II( R) • V(S) V(A)•H( R) V( ... )•H(R) 

a.a 

1 CXH'NB.Ant1 P-1 •otSCARD• •otSCARD• 
1;( s, # V( R) TX R£J F'-1 TX R11 r-1 

ll(R) • V(S) V( ... )•N(R) V( ... )•H( R) 

a. 1 

I oonft4nd P-0 I "DISCARD" •otSCARD• 
HIS) # V(R) TX RF.J r-O V(A)•N(R) 

H(R) • V(S) V( ... )•H(R) 
a.1 

V(R)•V(R)+1 V(R)•V(R)+1 

I oomman<l P-1 

I 
DL-DAT ... -IHD DL-0 ... T ... -IHD 

1'(S) • VtR) TX RR r-1 TX RR F'-1 

V(A)(~(R)(V(S) V( ... )•H(R) V(A)•H(R) 
a.a 

V(R)•V(R)+1 V( R)•V( R)+ 1 

l oorrm.and P-0 

I 
CL-DATA-I NO OL-OATA-ItlO 

!'( S) • V(R) TX N::K TX ACK 

\' (A) (~(ll)(V( S) V( ... )•H(RI V(Al•N(Rl 
n. o 

"DISCARD" "'DI~t~ARD'" 

J COtta.c'.lnt1 P-1 TX ta:J F'-1 TX Rn •"•1 

N(S) # V( R) V(A)•N(RI V(A)•!l(I\) 

V( ... J(!'l(R)(V(S) a. 1 

"DISCAl\O" •otSCA.~>" 

I °"""""nd "'"O TX HLl !._O V(A)•~l K' 

S( S) # V( R) V( A)•N( RI 

'."(Al('l(Rl(V(S) 0.1 

""••••••••••-•••• ••••.-•••••••••• --•••------•••• ___ ______.._... •••••••••••••••• •a~~••u~ca&~••S• 

I 
I 

J. 

"DISCARD" 

TX RNR r-1 
V( A)•H( R) 

•01scARn• 
V(A)•H( R) 

•otSCARD• 
TX RNA r-1 

V(A)•H(R) 

•otse>JW• 
TX RNR r-1 
V(A)•N(RI 

"DISCARD" 
V( A)•H( RI 

"DISCARD" 

TX NNR F'-1 

V( ... l•N( ll) 

I 
I 

I 

I 
I 
I 

-+ 
I 

I 

J. 

I 

I 

.1 

I 
I 

l 
I 
I 

I 
1 
I 

I 
l 

I 
I 

J. 

V(R)•V(R)+1 

DL-PllT-'-IHD 

TX RR F'-1 
V( ... )•N(R) 

V(R)•V(R)+1 
DL-DATJ\-IHD 

TX RR f'-0 

V(A)•H(R) 

I 
•otsCA.RD• 
TX REJ r-1 

V( ... )•N(R) 

0.s 

•otSCARO• I TX 11&1 r-o 

V( ... )•H(R) 
a.s 

V(R)•V(R)+1 
DL-D ... TA-UID 

TX RR r-1 

V( ... )•H( R) 

V(R)•V(R)+1 

DL-DATA-IND 

TX RR F'-0 

V(A)•H(R) 

'"DISCA.R1J• 

TX REJ F'-1 

V(A)•H(R) 

a.s 

"OISCllRV" I TX R£J !.._O 

V(A)•H( R) 

6. 5 

V(R)•V(R)+1 

DL-D.0.TA-1 HO 
TX RR F'-1 

V(A)•H(R) 

9,4 

V(R)•V(R)+1 

DL-DJ\TA-IHD 

TX RR f'-0 

V( ... )•H(R) 
9,4 

•01sCA..RD• 

TX RR f'-1 

V( ... )•H(R) 

•otsC>JID• 
V(A)•H(R) 

V(R)•V(R)+1 

DL•Dl\T ... ·IHD 

TX RR ,...1 

V(A)•H(R) 
9,4 

V(R)•V(R)+1 

CL-DATA-IND 

TX RR F'-0 

V(A)•N(R) 
9,4 

"DISCARD" 
TX RR r-1 

V(A)•H(R) 

•otSC..\RD"' 

V(J\l•H(R) 

•ot SCA RD• 

TX NNR F'- 1 
V(A)•H(R) 

"DISCARD• 
V(A)•H(R) 

"DISCARD• 

TX RHR F'-1 
V( Jl)aN( R) 

L_ 
I 

I 
I 
I 
I 

I 
I 

.J. 

•otSCARO• 

TX RNR ,...1 

V(A)•H(R) 

"DISCARD"' 
V(A)•H( R) 

"DI SCA fUl" 

TX RHR F'- 1 

V(Al•H(R) 

I 

I 
I 

I 

1 
I 

I 

I 
I 

I 

I 
.J. 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 

-+ 
I 

~----~ 
I 

J. 

> z z 
t"T1 
:>< 
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TABLE D-3/Q.921 (8of10) 

State transition table: receiving l command frame with correct format containing an N(R) which satisfies V(A) = N(R) < V(S), or an N(R) error 

.s":=t.:a.-:a=i:s.11;1<1:•.a.a.a•••:..••• ... ••••:u. ~&•a:s.aanaa=i•.aaaa.a:s-••••~&~•• 2 •~•A•••••••••••••--•••••.,....••--•••--•••••••••••=-••••••••--••••••••••••••=-•••--••••••••~•••~=-••••s~~~••••••• 
o;.~1c srA·r~ 

TIMER RECOVERY 

-------------------------- ---------------- ---------------- ----------------~--------------- _______________ ,________________ ----------------1·--------------1"H.\N!;Hl'l"l"l:ll COtlOITIOll HOllHAL NOllHA.L NOllHAL NORHAL PEER R£C. HUSY PEER R£C, BUSY PEER Rf:C, BUSY Pl:Ell Rl:C, OUSY 

-------------------------- -----~~~----- ---;;;_-;-;;;~~::;;~;- -~-;;;;~~-;;;;~- --RE1-;~d-~~;;· -----~~~~---- ---;;;_-;-;;;;;;;;::;;;;- -~-;;;;~~-~;;-- --R"Eiaiiif o\vn-R!:CEIVER COtlDl'tlOH 
aKad•A~·=--~.a•••:S••=······-~ ·---·•:m••H••• J.au~.-.......... ·-········-···· •• REC busy_ --··········-+---····--··-1··~·-······-··· ., REC busy-

STA't!: 11\JMDER e.o e.1 e.2 8.J 9,4 e.5 8.6 a.1 
•••~··~•••u:iia•:s•••=-•~~••••~ ........... _. ..... ~-+-·=~·2••·=-····=-· -----·--------- --------------- ·-----------..--- -----------------+--------------·· ------···-----..... t command P•1 VIRl•VIRl+1 V(lll•VIRl+I "DISCARD" I VIRl•V(Rl+1 V(Rl•V(Rl+1 "DISCARD" I 

ll(SI • Villi OL·D.t.T.t.-INO OL-OAT.t.· lNO TX RNR f'o1 I DL·O.t.TA-IllD DL-DAT.t.·IllD TX RNR F-1 I 
VI .t.1•11( Rl(V( SI •rx AA r-1 TX RR f'-1 

I 
TX RR r-1 TX RR r-1 

e.o e.4 J 
l 00<1M11and P.D VI Rl•V( RI+ 1 V( R)•V(ll) H I V(R)•V(R)+1 V(Rl•V(R)+1 
11( S) • V(RI OL-0.t.T.t.· INO OL·DkT.t.-IND 

I 
DL•DkTA-IHO DL-DATA-IND I 

V(Al•ll(R)(V(SI TX ACK TX ACK "DISCARD" TX RR F-0 TX RR r-O "DISCARD" 
o.o .L 9,4 I 

J o.>mm.anct P-1 •otSCARD• "DISCARD• "DISC.t.RO" •otSCAR.0• •01scA.RO• "DlSC.t.RD" I 
ll(SI # V(R) TX REJ f'-1 TX R11 f'-1 TX RNR f'-1 I TX REJ r-1 TX RR r-1 TX l&IR F-1 
V(.t.)•N!Rl(V(S) e.1 8.5 ..L 
I oom1n.1n1I P-0 "DISCllRD" I I "DISCARD• . I 

11(51 # V!RI TX REJ F-0 "DISC.t.RD" I I TX REJ f'-0 •otSCARD• t I 
VIAl•ll(ll)(V(SI e.1 I 9,5 I 

Y( Rl•V( RI+ 1 "DISCA.M" 
I 

V(Rl•V(Rl+1 I "DISCARD" I 
I 00111Mnd P-1 DL-D.t.TA-lND I TX RNR f'-1 DL-DATA•lND TX RNR f'-1 
!l(S) • V(R) TX RR f'-1 HDL-ERJl•INDIJI I TX IUI. ,.., I HDL·IUUl-INDIJ) I 
II( R) error HDL-ERJl-IllD(J) I RC• 0 HDL-ERR·lND(J) RC • 0 I RC • 0 

I 
TX SABHE P.1 I RC • 0 I TX s.\llME P. 1 

TX SMIHE P. 1 Rf:ST.t.RT T200 I TX SABHE P-1 Rf:START T200 I 
Rf:ST.t.RT T2DD I l!EST.t.RT T200 

5.1 5,1 s.1 I s.1 I 
V( Rl•VI R)+ 1 I, •0Isc.a.1to• T V(R)•V(R)+1 I "DISCARD" 

J oommand P-0 OL•ll.t.T.t.•IND HDL-ERJl-IND(J) I DL-DAT.t.·IND HOI.-ER.R-lND(J) I 
ll(S) • V(RI HDL-ERll-IND(J) I RC • 0 HDL•ERJl-nlD(Jl I RC • 0 I 
!I( RI error RC • O I TX SAJll1!: P. 1 I RC • O TX SABKE P-1 

TX SADHE P. 1 I 
RESTART T200 TX SMIHE P-1 I RESTART T200 I 

RESTART T200 I REST.t.RT T200 
5.1 I 5.1 s.1 I 5.1 I 

"DISCARD" "OJ SCA.RD• "DISCARD" I •DISCARD" •orscARD• "DISCARD" 
I command P-1 TX REJ f'-1 TX AA r-1 TX RllR Fa 1 I TX REJ F-1 TX RR r-1 TX l&IR Fa 1 I 
IH S) I V( R) HDL-EAA• lND ( J) HDL·ERJl-IND(J) HDL•ERJl•IHD! J) HDL-EJUl·IND(J) HDL•ERR•IND(J) HDL·ERJl·lND(J) I 

NIRJ error RC • 0 RC • 0 RC • O I RC • 0 RC • 0 RC • 0 
TX SAJ!HE r- 1 TX SABHE P-1 TX SAllHE P.1 

I 
TX SASH£ P-1 TX SAllKE P.. 1 TX &.l.BHE P- 1 I 

11.CSTART T200 11.CSTART T200 Rf:STAR'I' T200 RLST.o.RT T200 REST.o.RT T200 Rf:ST.o.RT T200 s., s. 1 5.1 i s.1 s. 1 5.1 1 
"Otsr.ARtJ• "DISCARD" I •otSCARO" "D!SCllRD" I 

I 
l OOINMnd P•O TX H£J f.._O HOL-£1\ll·ltlD(JI I TX H£J r-o HDL-ERR· IND ( J J 

S(SJ I V(RJ MflL-t.:llR-IND( JI !IC' " 0 I I HDL-£RR· 1ND( J) RC • 0 I I 
?HM.) t:rr 1Jr ~c &.I o -r~ :~hli.'tl-: Jl-:1, 

I 
RC • 0 TX S/\llME P- 1 

I I ·rx !i'11.J:1i; ~1 llt>1·1,1cr T20U I TX SAllH~ ,_.1 RESTl•llT T200 
Ht:i'l'hUT ·r:~1lO I I kESTAl<T 1'200 I I 

'>·' 5. 1 J_ 1 ~. 1 s. 1 I _J_ __ ,, 
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TABLE D-3/Q.921 (9 of 10) 

State transition table: internal events (expiry of timers, receiver busy condition); initiation of a re-establishment procedure 
if the value of the retransmission count variable is equal to N200 

,... .......................... -r=-···------.. ............................... ..__.. _________________________________________________________________________________________ _ 
DllSlC STAT£ 

T200 TIHE-<XIT 
RC (N200 
V(A) (V(S) 

T200 TIME-OUT 
RC (N200 
V(A) • Y(S) 

T200 TIME-OUT 
RC • N200 

T20J TIME-OUT I 

SE:'!' I 
OWN R£CE!Vt:R BUSY (Noto) 

Cl.CAR . 
OWN RECE!Vt:R BUSY (Note) 

aither 
V(S)•V(S)-1 

TX 1 P.1 
V(S)•V(S)+1 
or 
Tl! RR P-1 
then 
RC-PC+1 
START T200 

TX RR P.1 
PC • PC+ 1 
START T200 

I 
HDL-£RR-IND( 11 I 
R::-0 
Tl! SAllME P..1 I 
START T200 I 

s.1 

I --
TX RNR f'oO 

e.2 

-

I 

TX RtlR f'oO 
Q,) 

I 

TX RR r-o 
e.o 

I 
i 
I 
I 
I 

I 
I 

I 

TIHER R£COVERY 

I 

I 

I 
I 
I 
I 

I I 
-- TX RNR F"-0 

e.6 

TX RR f'oO -e., 

Note - These signals aie generated outside the procedures specified in this state transition table, and may be generated by 
the conneciton management entity. 

I 
I I I 
I I 
l 
I 

I 

TX RNR F"-0 
e.7 

-

I 

TX RR F"-0 
0.4 

I 

TX RR f'20 

0.~ 
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~ 



..... 
-..) 
0 

TABLE D-3/Q.921 (10 of !OJ 

State transition table: receiving frame with incorrect format or frame not implemented 
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APPENDIX I 

(to Recommendation Q.921) 

Retransmission of REJ response frames 

I.1 Introduction 

This appendix describes an optional procedure which may be used to 
provide a reject retransmission procedure. 

I.2 Procedure 

This optional reject retransmission procedure can supplement the 
Q.921 LAPD protocol by defining a new variable for multiple frame operation 
(§ 3.5.2), and by modifying the N(S) sequence error exception condition 
reporting and recovery(§ 5.8.1 ). 

I. 2. 1 Recovery state variable V(M) 

Each point-to-point data link entity may have an associated V(M) 
when using I frame commands and supervisory frame commands/responses. V(M) 
denotes the sequence number of the last frame received which caused an N(S) 
sequence error condition. V(M) can take on the value 0 to 127 and may be 
used to determine if another REJ response frame should be sent on receipt of an 
N(S) sequence error while in the REJ exception condition. 

I.2.2 N(S) sequence error supplementary procedure 

The first three paragraphs of§ 5.8.1, N(S) sequence error, 
apply. The remainder of the section if as follows: 

The REJ frame is used by a receiving data link layer entity to 
initiate an exception recovery (retransmission) following the detection of an 
N(S) sequence error. The receiving data link entity shall set V(M) to the N(S) 
sequence number which caused the N(S) sequence error condition. 

Only one REJ exception condition for a given direction of information 
transfer shall be established at a time [that is, all REJ frames must have the 
same N(R) value until the REJ reception is cleared]. 

A data link layer entity receiving an REJ command or response shall 
initiate sequential transmission (retransmission) of I frames starting with the 
I frame indicated by the N(R) contained in the REJ frame. 

A REJ exception is cleared when the requested I frame is received or 
when SABME, or DISC is received. 

If an N(S) sequence error exception occurs when the rece1v1ng data 
link layer entity is in the REJ exception condition, then check the N(S) of the 
received frame to see if the data link layer entity which received the REJ 
frame has retransmitted in response to the REJ frame {i.e. is N(S) within 
the range [V(R)+1~N(S)~V(M)]}. If the N(S) of the received frame is within 
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the above range, then send another REJ response frame, issue an 
MDL-ERROR-INDICATION primitive to the connection management entity, and set 
V(M) equal to N(S). The transmitting side will not need to wait for timer T200 
to expire before it can retransmit the lost frame. 

If an N(S) sequence error occurs when the receiving data link layer 
entity is in the REJ exception condition, and it cannot be determined if the 
data link layer entity which received the REJ frame has retransmitted in 
response to that frame [i.e. if N(S) > V(M)], then set V(M) equal to the N(S) 
of the received frame. 
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II.1 Introduction 

APPENDIX II 

(to Recommendation Q.921) 

' Occurrence of MDL-ERROR-INDICATION 
within the basic states and actions 

to be taken by the management entity 

Table II-1/Q.921 gives the error situations in which the 
MDL-ERROR-INDICATION primitive will be generated. This primitive notifies the 
data link layer's connection management entity of the occurred error situation. 
The associated error parameter contains the error code that describes the 
unique error conditions. Table II-1/Q.921 also identifies the associated 
connection management actions to be taken from the network and the user side, 
based on the types of error conditions reported. 

This appendix does not incorporate the retransmission of REJ response 
frames described in Appendix I. 

II.2 Layout of Table II-1/Q.921 

The "Error code" column gives the identification value of each 
error situation to be included as a parameter with the MDL-ERROR-INDICATION 
primitive. 

The column entitled "Error condition" together with the "Affected 
states" describes unique protocol error events and the basic state of the data 
link layer entity at the point that the MDL-ERROR-INDICATION primitive is 
generated. 

For a given error condition, the column entitled "Network management 
action" describes the preferred action to be taken by the network management 
entity. 

The column entitled "User management actionn describes the preferred 
action to be taken by the user side management entity on a given error 
condition. 

II.3 Preferred management actions 

The various preferred layer management actions on an error 
situation may be described as one of the following: 

a) Error log 

This suggests that the network side connection management entity 
has the preferred action of logging the event into an error counter. 
The length and the operation of the counter mechanisms for the error 
situations is implementation dependent. 

b) TEI check 

This means that the network side layer management entity invokes 
the TEI check procedure. 
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c) TEI verify 

This means that the user side layer management entity may 
optionally invoke a TEI verify request procedure that asks the 
network side layer management entity to issue a TEI check procedure. 

d) TEI remove 

This means that the user side layer management entity may directly 
remove its TEI value from service. 

In most of the described error situations, there is either no 
action to be taken on the user side layer management or the action to be taken 
is implementation dependent, as Table II-1/Q.921 shows. "Implementation 
dependent" means that it is optional whether the user side layer management has 
incorporated any form of error counter to log (store) the reported event. If 
action is taken, the layer management has to take into account that the data 
link layer will have initiated a recovery procedure. 
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TABLE Il-l/Q.921 

Management Entity Actions for MDL Error Indications 

Error Error 
Affected Nctt1Jorl.: Uaer 

Error Conlition states 
Mcne1cmcnt Action Mcnogcmcnt Action Type. Cole (See Note 1) 

A Supenisory (F - 1) 7 Enorloi implementation dependent 

] B DM(F-1) 7,8 Enorloi implementation dependent 

~ TEI removal procedure or 

1: c UA(F-1) 4,7,8 TEI check procedure; 
TEI identity verify procedure then, if TEI: 

:; [ - free, remove TEI or !E - single, no action 
c. D UA(F-0) 4,15,8,7 ,8 - multiple, TEI removal 

remove TEI 
"ii 
t procedure 

~ Receipt or DM Error log implementation dependent E 
response (F - 0) 

7,8 

PH1' 

initiated 

Error log implement&tion dependent r<- F 7,8 
utabliehat!-nt 

SABME 

TEI check procedure; 
c:_ then, if TEI: 

TEI identity verify procedure 
-;.2 " - free, remove TEI 
lie - single, error log or 
E~ G SABME 5 

Ue~ - multiple, TEI removal remove TEI 
~= procedure 
~l~z H DISC e ::> :!-

I Status Enquiry 8 Enorlog implementation dependent 

J N(R}Error 7,8 Enorlog implementation dependent 
-

K Rtteipt or 7,8 Enorlog implementation dependent 
FRMR raponse 

!-< L Jleeeipt or DOil• 4,5,8,7,8 Enorlog implementation dependent QJ implemented frame .i:: 
+> 
0 M Receipt or I field 

(See ao& permitted 
t,5,8,7,8 Errorq implementation dependent 

Note 2) 

N Receipt or frame 4.,5,8,7,8 Errorq Implementation dependent with 'WfODC alse 

0 N201F.rrot 4.,5,8,7,8 Error Jog implementation dependent 

Note 1 - For the description of the affected states, see Annex B. 

Note 2 - According to § 5.8.5, this error code will never be generated. 
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APPENDIX III 

(to Recommendation Q.921) 

Optional basic access deactivation procedures 

III. 1 Introduction 

This appendix provides one example of a deactivation procedure 
which can be used by the network side system management to control deactivation 
of the access. Figure III-1/Q.921 provides a conceptual model of the 
interactions which are required for this deactivation procedure. 

176 

SYSTEM 
MANAGEMENT 

DEACTIVATION 
PROCEDURE 

FIGURE III-l/Q.921 

HIGHER LAYERS 

MONITOR 

LAYER 1 "f 

T1101560-B6 

Conceptual model of the interactions for an 
Exalllple Deactivation Procedure 



APPENDIX 

III .2 Description of the Conceptual Model 

The monitor function uses layer 2 activity as the basis for 
establishing whether deactivation of the access can take'place. The signal 
INFORMATION is used to report the layer 2 activity in the following 
manner: 

INFORMATION (FREE) indicates that there is no data link 
connection in the multiple-frame mode of operation; 

INFORMATION (IN USE) indicates that there is at least one 
data link connection in the mode-setting or multiple-frame mode 
of operation; and 

INFORMATION (UNIT DATA) indicates that a UI frame is about 
to be transmitted, or has just been received. 

Within the data link layer entity the 
DL-ESTABLISH-REQUEST/INDICATION primitives and DL-RELEASE-INDICATION/CONFIRM 
mark the duration of the multiple-frame mode of operation, and the MDL/DL/UNIT 
DATA-REQUEST/INDICATION primitives mark the transmission and reception of 
UI frames. 

A signal Status is used to represent the ability of higher layers to 
enable or disable the deactivation procedures: 

STATUS (ENABLE) deactivation procedures enabled; and 

STATUS (DISABLE) deactivation procedures disabled. 

The MPH-DEACTIVATE-REQ, MPH-DEACTIVATE-IND and MPH-ACTIVATE-IND 
primitives are used as described in § 4. The definition and usage of these 
primitives are also described in Recommendation I.430 [4] which specifies 
layer 1. 

Since, in Recommendation I.430, the usage of the MPH-DEACTIVATE-IND 
primitive is an implementation option, two cases of deactivation are described 
below. 

§ III.3 provides a description of the deactivation procedure when 
the MPH-DEACTIVATE-IND primitive is delivered to the system management entity. 

§ III.4 provides a description of the deactivation procedure when 
the MPH-DEACTIVATE-IND primitive is not delivered to the system management 
entity. 

Note-These procedures require that all layer 3 entities making use 
of the acknowledged information transfer service, must release the data link 
connection at an appropriate point after the completion of the information 
transfer. 

III .3 Deactivation procedure with MPH-DEACTIVATE-IND 

This deactivation procedure makes use of the MPH-DEACTIVATE-IND 
primitive to provide an option of layer 1 implementation. 

:if' 
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Figure III-2/Q.921 provides a state transition diagram of the 
deactivation procedure with the MPH-DEACTIVATE-IND primitive. 

states: 

178 

This deactivation procedure can be represented by six 

State 1 

State 2 

State 3 

State 4 

State 5 

State 6 

Information transfer not available and free; 
(No info xfer and free) 

Information transfer available and free; 
(Info xfer and free) 

Information transfer available and in use; 
(Info xfer and in use) 

Information transfer not available and in use; 
(No info transfer and in use) 

Information transfer interrupted and free; 
(Info interrupted and free) 

Information transfer interrupted and in use; 
(Info interrupted and in use) 

These six states are described as follows: 

State 1 represents the state where the access is assumed to be 
deactivated and no data link connections are in a mode setting or 
multiple-frame mode of operation. 

State 2 represents the state where the access is activated and no 
data link connection is in a mode setting or multiple-frame mode of 
operation. Timer TM01 is running, and upon its expiry, if deactivation 
is enabled, then an MPH-DEACTIVATE-REQ primitive may be issued to 
layer 1. The access is then assumed to be deactivated. 

State 3 represents the state where the access is activated and at 
least one data link connection is in a mode setting or multiple-frame 
mode of operation. 

State 4 represents the state where the access is regarded as being in 
an transient state (neither deactivated nor activated) and at least 
one data link connection is in a mode setting or multiple-frame mode 
of operation. [This state can be entered, for example, due to the 
arrival of an INFORMATION (IN USE) signal before an MPH-ACTIVATE-IND 
primitive.] 

State 5 represents the state where the access is regarded as being 
in a transient state (neither deactivated nor activated) and no data 
link connection is in a mode setting or multiple-frame mode of 
operation. Timer TM01 is running and upon its expiry, if deactivation 
is enabled, then an MPH-DEACTIVATE-REQ primitive will be issued to 
layer 1. The access is assumed to be deactivated. 
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State 6 represents the state where the access is regarded as being in 
the transient state (neither deactivated nor activated) and at least 
one data link connection is in a mode setting or multiple frame mode 
of operation. 

Timer TM01 is started whenever state 2 is entered: 

on receipt of an MPH-ACTIVATE-IND primitive in state 1; and 

on receipt of an INFORMATION (FREE) signal in state 3. 

Timer TM01 is started whenever state 5 is entered: 

on receipt of an INFORMATION (FREE) signal in state 6. 

Timer TM01 is restarted in states 2 and 3 when: 

TM01 expires while deactivation is disabled by the receipt of a STATUS 
(DISABLE) signal; and 

an INFORMATION (UNIT DATA) signal is received in order to allow 
sufficient time for current and further unacknowledged information 
transfer. 

Timer TM01 has a value of ten seconds at the network side. 
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INFORM A TlOt\ 
(UNIT DATA) 

(Rest:irt TMOJ) 

5 

N 
F 
0 
R 
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A 
T 

I 

0 
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F 
R 
E 
E 

ThlO I Expiry 
DEACTJ\' ATION DISABLED 

(Start TMOJ) 

Info 
interrupted 

and free 

TMOI Expiry 
DEACTIVATE ENABLED 

(MPH-DEACTIV ATE-REQ) 

MPH-ACTIVATE-IND 

No 
info xfer 
and free 

F 
0 
R 
M 

A 

T 

0 
N 

N 

u 
s 
E 

MPH­
DEACTIVATE 

-~D 

INFORMATION 
(UNIT DATA) 
(Restart TMOI) 

[Stop 

2 Info xfer 
and free 

EMO! Expiry 
DEACTIVATION ENABLED 
[MPH-DEACTN ATE-REQ) 

TMOJ EXPIRY 
DEACTNATION DISABLED 

{StartTMOl) 

[Star?MOI) 
TMOl) 

INFORMATION 
(IN USE) 

{Stop TMOl) 

INFORMATION (FREE) 
[Start TMOl J 

MPH·ACTIV A TE-IND 

MPH-DEACTIVATE-IND 

FIGURE III-2/Q.921 

States 
I • 6 

INFOR.\!ATION 
(IN USE) 

INFOR~IATJON 

(FREE) 

No 

MPH-ACTIVATE-IND 

State transition diagram of a deactivation procedure with MPH-DEACTIVATE-IND 
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Ill. J.t Deactivation procedure without MPH-DEACTIVATE-IND 

This deactivation procedure does not make use of the 
MPH-DEACTIVATE-IND primitive to provide an option of layer 1 implementation. 
Thus this procedure can be represented by only four states, i.e. state 1, 
rtate 2, state 3, and state J.t. States 5 and 6 have disappeared. 

Figure III-3/Q.921 provides a state transition diagram of this 
deactivation procedure without the MPH-DEACTIVATE-IND primitive. 

MPH-ACTIVATE-IND 

INFORMATION 
(UNIT DATA) 
(Restart TMOl) 

States 
1- 4 

STATUS (DISABLE) 
[Set Deactivation Disabled J 

MPH-ACTIVATE-IND 
[Start TMOl) 

TMOl Expiry 
DEACTIVATION ENABLED 
(MPH-DEACTIV ATE-REQ] 

No 
info xfer 
and free 

TMOl Expiry 
DEACTIVATION DISABLED 

(Start TMOl] 

INFORMATION 
(IN USE) 

(Stop TMOI) 

INFORMATION (FREE) 
(Start TMOl] 

Info xfcr 
and in use 

FIGURE III-3/Q.921 

INFORMATION 
(IN USE) 

INFORMATION 
(FREE) 

MPH-ACTIVATE-IND 

State transition diagram of a deactivation procedure without MPH-DEACTIVATE-IND 

Tll042l0-a~ 
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APPENDIX IV 

(to Recommendation Q.921) 

Automatic negotiation of data link layer parameters 

IV. 1 General 

Each data link layer entity has an associated data link connection 
management entity. The data link connection management entity has the 
responsibility for initializing the link parameters necessary for correct 
peer-to-peer information transport. 

The method of initialization of the parameters follows one of the 
two methods below: 

initialization to the default values as specified in § 5.9; 
or 

initialization based on the values supplied by its peer 
entity. 

The latter method utilizes the parameter negotiation 
procedure described in this appendix. Typically, after the assignment of a 
TEI value to the management entity, the data link connection management entity 
is notified by its layer management entity that parameter initialization is 
required. 

The data link connection management entity will invoke the 
peer-to-peer notification procedure. After parameter initialization, 
the data link connection management entity will notify the layer management 
entity that parameter initialization has occurred, and the layer management 
entity will issue the MDL-ASSIGN-REQUEST. 

IV.2 Parameter initialization 

The parameter initialization procedure may invoke either the 
internal initialization procedure or the automatic notification of data link 
parameter procedure. 

IV.3 Internal parameter initialization 

When the layer management entity notifies the connection management 
entity of TEI assignment, the connection management entity shall initialize the 
link parameters to the default values and notify the layer management of task 
completion. 
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IV.4 Automatic notification of data link layer parameter values 

For each data link layer an exchange of certain data link layer 
parameters may take place between the peer data link connection management 
entities before entering the TEI-assigned state. This exchange may be 
initiated after acquiring a TEI, that is, after: 

receipt of a DL-ESTABLISH-REQUEST or a DL-UNIT DATA-REQUEST 
primitive following a power-up condition associated with 
non-automatic TEI user equipment. 

receipt of the Identity assigned response for automatic TEI 
assignment user equipment. This message contains the TEI 
received by the layer management entity. 

The data link connection management entity, following assignment 
of a TEI from the layer management entity, shall issue an XID command with the 
P bit set to O and containing the parameter message shown in 
Figure IV-1/Q.921, and start the connection management timer TM20. 

The I field of the XID command frame shall reflect the parameters 
desired for future communications across this data link layer connection. 

The peer data link connection management entity, upon receipt of 
this XID command frame, shall transmit an XID response with the F bit set to 
0 containing the list of parameter values that the peer can support. 

If the data link connection management entity receives the above XID 
response prior to expiry of timer TM20, it shall stop the timer, and shall 
notify the layer management entity of a successful parameter exchange. However, 
if timer TM20 expires before receiving the XID response, the data link 
connection management entity shall retransmit the XID command, increment the 
retransmission counter and restart timer TM20. This retransmission process is 
repeated if timer TM20 expires again. Should the retransmission counter equal 
NM20, or an XID response frame with a zero length I field be received, the data 
link connection management entity shall issue an indication to the layer 
management entity and initialize the parameters to the default values. The 
layer management entity may log this condition and then issue the 
MDL-ASSIGN-REQUEST primitive to the data link layer. 

The timer TM20 is set to 2.5 seconds and NM20 is set to 3. 
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Octet 8 7 6 5 4 3 2 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 0 0 0 0 0 1 0 for.:iat Identifier (FI) 

1 0 0 0 0 0 0 0 Group Identifier (GI) 

0 0 0 0 0 0 0 0 

0 0 0 0 1 1 1 0 
}- Group Length (GL) 

0 0 0 0 0 1 0 1 PI • frai:ie Si:e (Transcit) 

0 0 0 0 0 0 1 0 PL - 1 

15 8 
2 2 

7 0 
1 2 

} PV • H201 Value 
of Tnm::citter 

0 0 0 0 0 1 1 0 PI - Fra.ce Size (Receive) 

0 0 0 0 0 0 1 0 PL - 2 

15 8 
2 2 

7 0 
1 2 

} PV - 1<101 ·Value o! Receiver 

0 0 0 0 0 1 1 1 PI - ~indow Si:c (Traos~it) 

0 0 0 0 0 0 0 1 PL - 1 

6 0 PV - lC Value 
0 2 7 

0 0 0 0 t 0 0 1 PI • Retrzmsmis~ion Timer (!200) 

0 0 0 -0 0 0 0 1 PL • t 

7 0 PY • T:ZOO Value* 
2 2 

*Increments of 0.1 seconds; maximum range 25.5 seconds 

FIGURE IV-l/Q.921 
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ABBREVIATIONS AND ACRONYMS USED IN RECOHMENDATION Q. 921 

Abbreviation 
of acronym 

Ai 

ASP 

CEI 

CES 

C/R 

DISC 

DL-

DLCI 

DM 

EA 

ET 

FCS 

FRMR 

I 

ID 

ISDN 

L3 

L2 

L1 

LAPB 

LAPD 

M 

MDL-

MPH-

N(R) 

Meaning 

Action indicator 

Assignment source point 

Connection endpoint identifier 

Connection endpoint suffix 

Command/response field bit 

Disconnect 

communication between Layer 3 and data link layer 

Data link connection identifier 

Disconnected mode 

Extended address field bit 

Exchange termination 

Frame check sequence 

Frame reject 

Information 

Identity 

Integrated Services Digital Network 

Layer 3 

Layer 2 

Layer 1 

Link access procedure - Balanced 

Link access procedure on the D-channel 

Modifier function bit 

Communication between management entity and data link layer 

Communication between system management and physical layer 

Receive sequence number 
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N(S) 

P/F 

PH-

RC 

REC 

REJ 

Ri 

RNR 

RR 

s 

s 

.SABME 

SAP 

SAPI 

TE 

TEI 

TX 

u 

UA 

UI 

V(A) 

V(M) 

V(R) 

V(S) 

XID 

186 

Send sequence number 

Poll/Final bit 

Communication between data link layer and physical layer 

Retransmission counter 

Receiver 

Reject 

Reference number 

Receive not ready 

Receive ready 

Supervisory 

Supervisory function bit 

Set asynchronous balanced mode extended 

Service access point 

Service access point identifier 

Terminal equipment 

Terminal endpoint identifier 

Transmit 

Unnumbered 

Unnumbered acknowledgement 

Unnumbered information 

Acknowledge state variable 

Recovery state variable 

Receive state variable 

Send state variable 

Exchange identification 
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