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3
Abbreviations

Abbreviations used in this TS, are listed in GSM 01.04.

For the purposes of this TS, the following abbreviations applies:

GMM
GPRS Mobility Management

MNS
Mobile Network Signalling 

N-PDU
Network Protocol Data Unit

SM
Session Management 

UDT
User Data Transfer

CTS
Cordless Telephony System

LCS
Location Services
4
Introduction

4.1
General

Three models are defined for Layer 3, one model for non-GPRS services, one for GPRS services supporting Class C MSs only and one model for GPRS-services supporting Class A and Class B MSs. (The third model is a combination of the first two models listed).

The layer 3 for non-GPRS services provides the functions necessary

‑
for Radio Resource (RR) management;

‑
for Mobility Management (MM); and 

‑
for the Connection Management (CM) functions, i.e. functions for the control, provision, and support of services offered by the network; among which there are, e.g.:

‑
the functions to establish, maintain and terminate circuit‑switched connections across a GSM PLMN and other networks to which the GSM PLMN is connected;

‑
supporting functions for supplementary services control;

· supporting functions for short messages service control.

· supporting functions for location services control.

The layer 3 for non-GPRS services is composed of three sublayers comprising:

‑
the Radio Resource Management (RR) functions;

‑
the Mobility Management (MM) functions; and

‑
the Connection Management (CM) functions.

When CTS services are added to non-GPRS services, the following functions are added:

‑
CTS Radio Resource Management (CTS-RR) functions to RR; and

‑
CTS Mobility Management (CTS-MM) functions to MM.

The layer 3 for GPRS services is composed of four sublayers comprising :

‑
the Radio Resource Management (RR) functions;

‑
the Mobility Management (GMM and GMM-AA);

‑
for the Logical Link Control (LLC);

‑
the Connection Management (CM) functions.

-
Session Management (SM) functions to activate, modify and delete the contexts for packet data protocols (PDP)

-
supporting functions for short messages service control.

The Connection Management (CM) sublayer is composed of functional blocks for:

‑
Call Control (CC) for non-GPRS services;

‑
Short Message Service Support (SMS) for non-GPRS services; 

‑
GPRS Short Message Service Support (GSMS) (for GPRS services supporting Class A, B and C MSs);

-
Session Management (SM) (for GPRS services supporting Class A, B and C MSs); 

‑
Supplementary Services Support (SS) for non-GPRS services;

‑
Group Call Control for non-GPRS services;

‑
Broadcast Call Control (BCC) for non-GPRS services;

‑
Connection Management of Packet Data on Signalling channels for non-GPRS services.
-
Location Services support (LCS) for non-GPRS services;

Within the context of LCS, for GSM LCS, the services defined for an MS are equally applicable to a type A LMU, unless otherwise stated. The following is a list of services essential for a type A LMU.

The layer 3 for non-GPRS services provides the functions necessary

‑
for Radio Resource (RR) management;

· for Mobility Management (MM); and 

-
supporting functions for location service control.

The layer 3 for non-GPRS services is composed of three sublayers comprising:

‑
the Radio Resource Management (RR) functions;

· the Mobility Management (MM) functions; and

‑
the Connection Management (CM) functions.

The Connection Management (CM) sublayer is composed of functional block for:

· location services support (LCS) for non-GPRS services.

This Technical Specification does not consider the distribution of signalling functions among the different network equipments. The signalling functions are described between two systems which represent the MS side and the network side of the radio interface of layer 3. Only the functions in the network for signalling communication with one MS is considered.

For GPRS services, in addition to the signalling functions also the user data transfer is included in this Technical Specification. 

4.2
Applicability of functional blocks

Not for all functional blocks listed in subclause 4.1, support in the MS or in the network is mandatory:

‑
Support of Group Call Control is optional in the MS and in the network.

‑
Support of Broadcast Call Control is optional in the MS and in the network.

‑
Connection Management of Packet Data on Signalling channels. is optional in the MS and in the network.

-
Support of GPRS services is optional in the MS and in the network.

-
Support of CTS services is optional in the MS. CTS services are not applicable to the network.

-
Support of LCS services is optional in the MS and in the network, but not optional in a type A LMU.

Further conditions and constraints are defined in other Technical Specifications.

*** NEXT MODIFIED SECTION ***

9.2
Services provided by the Mobility Management entity

The Mobility Management (MM) sublayer provides services to the Call Control (CC) entity, the Supplementary Services Support (SS) entity, the Location Services (LCS) entity (only for type A LMU) and the Short Message Service Support (SMS) entity.

The Mobility Management services primitives are discriminated by the MMCC, MMSS, MMLCS and MMSMS prefix.




Figure 9.3: Services provided at the MMCC‑SAP, MMSS‑SAP,  MMLCS-SAP, MMSMS‑SAP ‑ MS side

(Note: Figure 9.3 shall be updated to include the LCS PD in the same manner as the other PDs are shown)

9.2.1
Service state diagram

The primitives provided by the Mobility Management entity towards Call Control, call independent Supplementary Service Support, Location Services Support for type A LMU, and towards Short Messages Service Support and the transition between permitted states are illustrated in figure 9.4. 

            


NOTE 1:
MMCC‑primitives only at MMCC‑SAP.

NOTE 2:
The prefix MMXX is used for substitution of MMCC, MMSS, MMLCS or MMSMS.

Figure 9.4: Service graph of the Mobility Management entity ‑ MS side

9.2.2
Service primitives

Table 9.2: Primitives and Parameters at MMCC‑SAP, MMSS‑SAP, MMLCS-SAP (for type A LMU) or MMSMS‑SAP ‑ MS side

PRIMITIVES
PARAMETERS
REFERENCE

MMXX_EST_REQ  (see note 1)
Parameters for the appropriate CM SERVICE REQUEST (if any)
9.2.2.1

MMXX_EST_IND  (see note 1)
First CM message
9.2.2.2

MMXX_EST_CNF  (see note 1)
 ‑ 
9.2.2.3

MMXX_REL_REQ  (see note 1)
cause
9.2.2.4

MMXX_REL_IND  (see note 1)
cause
9.2.2.5

MMXX_DATA_REQ  (see note 1)
Layer 3 message
9.2.2.6

MMXX_DATA_IND  (see note 1)
Layer 3 message
9.2.2.7

MMXX_UNIT_DATA_REQ  (see note 1)
Layer 3 message
9.2.2.8

MMXX_UNIT_DATA_IND  (see note 1)
Layer 3 message
9.2.2.9

MMCC_SYNC_IND  (see note 2)
cause: res.ass
9.2.2.10

MMXX_REEST_REQ  (see note 1)

9.2.2.11

MMXX_REEST_CNF  (see note 1)

9.2.2.12

MMXX_ERR_IND  (see note 1)
cause
9.2.2.13

MMXX_PROMPT_IND  (see note 1)
-
9.2.2.14

MMXX_PROMPT_REJ  (see note 1)
-
9.2.2.15

NOTE 1:
MMXX is used as substitution for MMCC, MMSS, MMLCS or MMSMS

NOTE 2:
Only at MMCC‑SAP

9.2.2.1
MMXX_EST_REQ

Request used by CC, SS, LCS (for type A LMU) and SMS respectively, to request establishment of a MM connection. Several MM connections may be provided in parallel to the requesting entities. The primitive may contain parameters which are relevant for the CM SERVICE REQUEST message, e.g. to distinguish a basic call from an emergency call.

9.2.2.2
MMXX_EST_IND

Indication to CC, SS, LCS (for type A LMU) or SMS that a Mobile terminated MM connection has been established and the first message has been received from the respective peer entity. Several MM connections may be provided in parallel. If a MM connection already exists, a new MM connection using the same RR connection is indicated by this primitive if MM detects a message with a new combination of Protocol Discriminator (PD) and Transaction Identifier (TI).

9.2.2.3
MMXX_EST_CNF

Successful confirmation of the MM connection establishment by the MM sublayer to be given to the appropriate entity which has requested the service.

9.2.2.4
MMXX_REL_REQ

Used by CC, SS, LCS (for type A LMU) or SMS respectively, to request release of the MM connection. The corresponding PD/TI will be released and may be used for a new MM connection.

9.2.2.5
MMXX_REL_IND

Indication of the release of an existing MM connection or a MM connection in progress. This primitive is used in exceptional cases to indicate that the MM connection cannot be established or kept any longer and PD/TI have been released.

9.2.2.6
MMXX_DATA_REQ

Request used by the CC, SS or SMS entities for acknowledged control‑data transmission.

9.2.2.7
MMXX_DATA_IND

Indication used by MM to transfer the received acknowledged control‑data to the CC, SS, LCS or SMS entities.

9.2.2.8
MMXX_UNIT_DATA_REQ

Request used by the CC, SS, LCS (for type A LMU) or SMS entities for unacknowledged control‑data transmission.

9.2.2.9
MMXX_UNIT_DATA_IND

Indication used by MM to transfer the received unacknowledged control‑data to the CC, SS, LCS or SMS entities.

9.2.2.10
MMCC_SYNC_IND

Indication that a dedicated channel assignment has been performed and/or the channel mode has been changed (only towards the CC entity).

9.2.2.11
MMXX_REEST_REQ

Request to establish a MM connection which has been interrupted by a lower layer failure. The interruption must have been indicated by MMXX_ERR_IND.

9.2.2.12
MMXX_REEST_CNF

Confirmation of the successful re‑establishment of the MM connection. The MM connection will continue with PD/TI as it had before.

9.2.2.13
MMXX_ERR_IND

Indication of a lower layer failure interrupting the MM connection. The PD/TI are still kept by MM. In case of parallel transactions this indication is passed to all CM entities for which a MM connection has been established. It is left to the decision of the appropriate CM entity to either request the re‑establishment of the MM connection by MMXX_REEST_REQ or to release it by MMXX_REL_REQ. 

9.2.2.14
MMXX_PROMPT_IND

Indication given by MM to inform of the completion of the MM connection to the CC, SS, LCS (for type A LMU)  or SMS entities for a mobile station which supports “Network Initiated MO CM Connection Request”.

9.2.2.15
MMXX_PROMPT_REJ

Response to the MMXX_PROMPT_IND indication to the MM entity in a mobile station which supports “Network Initiated MO CM Connection Request” in case when it is impossible to establish the prompted CM connection e.g. due to lack of free transaction identifiers. 

*** NEXT MODIFIED SECTION ***

10.2
Services provided by the Mobility Management entity

The Mobility Management (MM) sublayer provides services to the Call Control (CC) entity, the Supplementary Service Support (SS) entity, the Location Services (LCS) (for type A LMU)   and the Short Message Service Support (SMS) entity.

The Mobility Management services primitives are recognized by the MMCC, MMSS, MMLCS and MMSMS prefix.




Figure 10.3: Services provided at MMCC‑SAP, MMSS‑SAP, MMLCS-SAP, MMSMS‑SAP ‑ Network side

(Note: Figure 10.3 shall be updated to include the new LCS PD in the same manner as for the other PDs)

10.2.1
Service state diagram

The primitives provided by the Mobility Management entity towards Call Control, Short Messages Service Support Location Services(for type A LMU)  and call independent Supplementary Services Support as well as the transition between permitted states are illustrated in figure 10.4.




NOTE 1:
the parameters in RR_SYNC_CNF must correspond to the parameter in RR_SYNC_REQ.

NOTE 2:
MMCC‑primitives only at MMCC‑SAP.

NOTE 3:
The prefix MMXX is used for substitution of MMCC, MMSS, MMLCS (for type A LMU) or MMSMS.

Figure 10.4: Service graph of the Mobility Management entity, towards Call Control ‑ Network side

10.2.2
Service primitives

Table 10.2: Primitives and Parameters at MMCC‑SAP, MMSS‑SAP, MMSMS‑SAP ‑ Network side

PRIMITIVES
PARAMETERS
REFERENCE

MMXX_EST_REQ (see note 1)
Mobile ID
10.2.2.1

MMXX_EST_IND (see note 1)
First CM message
10.2.2.2

MMXX_EST_CNF (see note 1)
 ‑ 
10.2.2.3

MMXX_REL_REQ (see note 1)
cause
10.2.2.4

MMXX_REL_IND (see note 1)
cause
10.2.2.5

MMXX_DATA_REQ (see note 1)
Layer 3 message
10.2.2.6

MMXX_DATA_IND (see note 1)
Layer 3 message
10.2.2.7

MMXX_UNIT_DATA_REQ (see note 1)
Layer 3 message
10.2.2.8

MMXX_UNIT_DATA_IND (see note 1)
Layer 3 message
10.2.2.9

MMCC_SYNC_REQ (see note 2)
cause (resource assign)
10.2.2.10

MMCC_SYNC_CNF (see note 2)
cause (resource assign)
10.2.2.11

NOTE 1:
MMXX is used as substitution for MMCC, MMSS, MMLCS(for type A LMU)  or MMSMS.

NOTE 2:
Only at MMCC‑SAP.

10.2.2.1
MMXX_EST_REQ

Request by CC, SS, LCS(for type A LMU)  and SMS respectively, for the establishment of a MM connection.

10.2.2.2
MMXX_EST_IND

Indication by the MM sublayer that a MM connection is established.

10.2.2.3
MMXX_EST_CNF

Confirmation of the MM connection establishment by the MM sublayer.

10.2.2.4
MMXX_REL_REQ

Request by CC, SS, LCS(for type A LMU)  or SMS respectively, for the release of the MM connection.

10.2.2.5
MMXX_REL_IND

Indication by the MM sublayer that a MM connection has been released.

10.2.2.6
MMXX_DATA_REQ

Request by the CC, SS, LCS(for type A LMU)  or SMS entities for acknowledged control‑data transmission.

10.2.2.7
MMXX_DATA_IND

Indication used by MM to transfer the received acknowledged control‑data to the CC, SS, LCS(for type A LMU)  or SMS entities.

10.2.2.8
MMXX_UNIT_DATA_REQ

Request used by the CC, SS, LCS(for type A LMU)  or SMS entities for unacknowledged control‑data transmission.

10.2.2.9
MMXX_UNIT_DATA_IND

Indication used by MM to transfer the received unacknowledged control‑data to the CC, SS, LCS(for type A LMU)  or SMS entities.

10.2.2.10
MMCC_SYNC_REQ

Request used by the CC entity to synchronize with the MM entity (resource assign).

10.2.2.11
MMCC_SYNC_CNF

Confirmation used by the MM to inform the CC entity that synchronization is completed (resource assign).
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