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********************** First modified section **************************

1
Scope

The present document defines the principal architecture of layer 3 and its sublayers on the GSM Um interface, i.e. the interface between Mobile Station (MS) and network; for the CM sublayer, the description is restricted to paradigmatic examples, call control, supplementary services, and short message services for non-GPRS services. It also defines the basic message format and error handling applied by the layer 3 protocols.

For CTS services, the present document defines the principal architecture of layer 3 on the GSM Um* interface, i.e. the interface between a CTS capable Mobile Station (CTS-MS) and a Fixed Part (FP).

The corresponding protocols are defined in other Technical Specifications, see subclause 4.3.4.

For non-GPRS services the communication between sublayers and adjacent layers and the services provided by the sublayers are distributed by use of abstract service primitives. But only externally observable behaviour resulting from the description is normatively prescribed by the present document.

For GPRS services in addition the local information transfer and stimuli sent between sublayers is informatively included within Annex C of in the present document.

PS Handover introduces a modified procedure for the establishment of peer-peer communication. 
********************** Next modified section **************************

4.3.3
Protocols and peer‑to‑peer communication

By use of the services provided by lower (sub‑)layers, peer entities in a (sub‑)layer in the MS and the network exchange information. Exchange of information between two peer entities is performed according to the corresponding (sub‑)layer protocols. A protocol is a set of rules and formats by which the information (control information and user data) is exchanged between the two peers. The information is exchanged by use of messages which are defined in the protocol. (Therefore, the messages are also called Protocol Data Units, PDUs).

There are several protocols of the RR sublayer, one protocol of the LLC sublayer, three protocols of the MM sublayer, and several protocols of the CM sublayer. For each functional block of the CM sublayer as defined in subclause 4.1 there is one protocol. The CM protocols are specified in the Technical Specifications identified in subclause 4.3.4.

In the model used in the present document, there are:

1) for non-GPRS services:

-
one RR sub-layer entity in the MS and one RR sub-layer entity in the network;

-
one MM sub-layer entity in the MS and one MM sub-layer entity in the network;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the network), there are, depending on the protocol, one or more entities in the MS (in the network). Two different entities of the same functional block in the MS (in the network) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the network. The corresponding entities are called peer entities;

2) for CTS services (in addition to non-GPRS services):

-
one RR sub-layer entity in the MS and one in the CTS fixed part. These RR sub-layers include one CTS-RR sub-entity on each side;

-
one MM sub-layer entity in the MS and one in the CTS fixed part These MM sub-layers include one CTS-MM sub-entity on each side;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the fixed part), there are, depending on the protocol, one or more entities in the MS (in the fixed part). Two different entities of the same functional block in the MS (in the fixed part) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the fixed part. The corresponding entities are called peer entities;

3) for GPRS services supporting Class C MSs:

-
one RR sublayer entity (RR) in the MS and one RR sublayer entity in the network;

-
six LLC sublayer entities (QoS1-QoS4, signalling, SMS) in the MS and six LLC sublayer entities in the network;

-
one MM sublayer entity (GMM) in the MS and one MM sublayer entity in the network (GMM);

-
one SM entity in the MS's CM sublayer and one SM sublayer entity in the network's CM sublayer;

-
one or more GSMS functional blocks in the CM sublayer if supported;

4) for non-GPRS and GPRS services supporting Class A and Class B MSs:

-
two RR sublayer entities (RR) in the MS and two RR sublayer entities in the network;

-
six LLC sublayer entities (QoS1-QoS4, signalling, SMS) in the MS and six LLC sublayer entities in the network;

-
two MM sublayer entities (GMM + MM) in the MS and one or two MM sublayer entities in the network (GMM or MM);

-
one SM entity in the MS's CM sublayer and one SM entity in the network's CM sublayer;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the network), there are, depending on the protocol, one or more entities in the MS (in the network). Two different entities of the same functional block in the MS (in the network) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the network. The corresponding entities are called peer entities.

As each sub‑layer entity is specified by one and only one protocol, it is also called a protocol entity or protocol control entity.

For GPRS-services supporting Class A and Class B MSs, the MM entities of the MM-sublayer are able to exchange information by means of GMM PDUs as well as MM PDU's. This means if a mobile is GPRS attached, non-GPRS mobility management procedures may make use of GRPS mobility management messages.

When two peer protocol entities exchange PDUs, a transaction is said to be established (or: to be active; or: to exist). It depends from the protocol when exactly a protocol entity considers the transaction to be active, normally this is the case:

-
from the moment when it has passed the first suitable message to lower (sub-) layers or received the first suitable message from its peer entity;

-
up to the moment when it has released the transaction.

NOTE: When performing PS Handover, there may be duplicated instances of configuration parameters (contexts) for the RR, LLC and GMM entities on the source and target sides. When this occurs the MS shall temporarily hold both configuration parameter sets, in case of PS handover failure where it needs to revert to the source cell.
********************** Next modified section **************************

5.2 Protocol architecture

The protocol architecture is visualized for each of the three models:

-
Figure 5.1/3GPP TS 24.007 shows the protocol architecture for a MS not supporting the GPRS service, restricting the representation of CM sublayer protocols to three paradigmatic examples, CC, SS, and SMS. The LCS protocol entity of a type A LMU would be included in the same manner. Note that the protocol stack for a class C GPRS service may be present in the MS, but it is not active simultaneously.

-
Figure 5.2 shows the protocol architecture for a MS supporting the Class C GPRS service. (Note that the protocol stack for a circuit switched services may be present in the MS, but it is not active simultaneously).

-
Figure 5.3 shows the protocol architecture for non-GPRS and GPRS-services supporting Class A and Class B MSs.

-
Figure 5.4 shows the protocol architecture for a MS supporting CTS services in addition to non-GPRS services.

-
Figure 5.5 shows the protocol architecture for a MS supporting the PS mode of operation UMTS service.
-
Figure 5.6 shows the protocol architecture for UMTS services supporting CS/PS mode of operation MSs.
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NOTE:
The LCS protocol entity for a type A LMU would be included in the figure in the same manner as the protocol entities for CC, SS and SMS.

Figure 5.1: Protocol Architecture not supporting GPRS service ‑ MS side
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Figure 5.2: Protocol architecture supporting GPRS class C MSs, MS - side
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Figure 5.3/3GPP TS 24.007: Protocol architecture supporting GPRS class A and B MSs, MS - side



********************** Next modified section **************************

6.7.2
Service primitives for QoS1-SAP, QoS2-SAP, QoS3-SAP and QoS4-SAP

Table 6.7.2: Service primitives and parameters at QoS1 to QoS4 - MS side

	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	LL-ESTABLISH-REQ
	TLLI, SNDCP requested parameters (XID)
	6.7.2.1

	LL-ESTABLISH-CNF
	TLLI, SNDCP negotiated parameters (XID)
	6.7.2.2

	LL-ESTABLISH-IND
	TLLI, SNDCP requested parameters (XID), N201
	6.7.2.3

	LL-ESTABLISH-RSP
	TLLI, SNDCP negotiated parameters (XID)
	6.7.2.4

	LL-RELEASE-REQ
	TLLI
	6.7.2.5

	LL-RELEASE-CFN
	TLLI
	6.7.2.6

	LL-RELEASE-IND
	TLLI
	6.7.2.7

	LL-XID-REQ
	TLLI, SNDCP requested parameters (XID)
	6.7.2.8

	LL-XID-IND
	TLLI, SNDCP requested parameters (XID), N201
	6.7.2.9

	LL-XID-RSP
	TLLI, SNDCP negotiated parameters (XID)
	6.7.2.10

	LL-XID-CNF
	TLLI, SNDCP negotiated parameters (XID), N201
	6.7.2.11

	LL-DATA-REQ
	TLLI, N-PDU, local reference
	6.7.2.12

	LL-DATA-CNF
	TLLI, local reference
	6.7.2.13

	LL-DATA-IND
	TLLI, N-PDU
	6.7.2.14

	LL-UNITDATA-REQ
	TLLI, N-PDU, protect, cipher
	6.7.2.15

	LL-UNITDATA-IND
	TLLI, N-PDU
	6.7.2.16

	LL-STATUS-IND
	TLLI, cause
	6.7.2.17

	LL-HOXID.ind
	Old TLLI, requested SNDCP XID parameters, NSAPI
	6.7.2.18

	LL-HOXID.res
	Old TLLI, negotiated SNDCP XID parameters, NSAPI
	6.7.2.19


********************** Next modified section **************************

6.7.2.18
LL-HOXID.ind
Indication used by LLC to provide SNDCP with the SNDCP XID parameter values requested by the peer SNDCP entity in the new SGSN. 
6.7.2.19
LL- HOXID.res
Response from SNDCP to LLC with negotiated SNDCP XID parameter values. 
********************** Next modified section **************************

7.4.2
Service primitives for QoS1-SAP, QoS2-SAP, QoS3-SAP and QoS4-SAP

 Table 7.4.2: Service primitives and parameters at QoS1 to QoS4 - Network side

	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	LL-ESTABLISH-REQ
	TLLI, SNDCP requested parameters (XID)
	7.4.2.1

	LL-ESTABLISH-CNF
	TLLI, SNDCP negotiated parameters (XID), N201
	7.4.2.2

	LL-ESTABLISH-IND
	TLLI, SNDCP requested parameters (XID), N201
	7.4.2.3

	LL-ESTABLISH-RSP
	TLLI, SNDCP negotiated parameters (XID)
	7.4.2.4

	LL-RELEASE-REQ
	TLLI
	7.4.2.5

	LL-RELEASE-CNF
	TLLI
	7.4.2.6

	LL-RELEASE-IND
	TLLI
	7.4.2.7

	LL-XID-REQ
	TLLI, SNDCP requested parameters (XID)
	7.4.2.8

	LL-XID-IND
	TLLI, SNDCP requested parameters (XID), N201
	7.4.2.9

	LL-XID-RSP
	TLLI, SNDCP negotiated parameters (XID)
	7.4.2.10

	LL-XID-CNF
	TLLI, SNDCP negotiated parameters (XID), N201
	7.4.2.11

	LL-DATA-REQ
	TLLI, N-PDU, local reference
	7.4.2.12

	LL-DATASENT-IND
	TLLI, local reference, V(S)
	7.4.2.13

	LL-DATA-CNF
	TLLI, local reference
	7.4.2.14

	LL-DATA-IND
	TLLI, N-PDU
	7.4.2.15

	LL-UNITDATA-REQ
	TLLI, N-PDU, protect, cipher
	7.4.2.16

	LL-UNITDATA-IND
	TLLI, N-PDU
	7.4.2.17

	LL-STATUS-IND
	TLLI, cause
	7.4.2.18

	LL-HOXID.req
	Local TLLI, negotiated SNDCP XID parameters, current LLC XID parameters, NSAPI
	7.4.2.19

	LL-HOXID.cnf
	Local TLLI, XID commands, NSAPI
	7.4.2.20

	LL-HOXID.ind
	Local TLLI, negotiated SNDCP XID parameters, NSAPI
	7.4.2.21


********************** Next modified section **************************
7.4.2.19
LL-HOXID.req

Request used by SNDCP during PS handover to inform LLC of the set of SNDCP XID blocks containing requested SNDCP XID parameter values. It may also include one or more corresponding sets of LLC XID parameters if they have been provided to the new SGSN for the case of inter-SGSN PS handover. 
7.4.2.20
LL- HOXID.cnf

Confirmation sent  by LLC to provide SNDCP with the LLC XID commands to be included in the handover command for the successfully assigned resources. 
7.4.2.21
LL- HOXID.ind

Indication to SNDCP conveying the SNDCP XID response from the peer protocol in the mobile station after arrival in the target cell. 
NOTE: This primitive is only used when performing inter-SGSN Handover GERAN A/Gb-mode to A/Gb-mode or inter-mode PS Handover to GERAN A/Gb-mode
********************** Next modified section **************************

7.5.3 7.5.3
Inter-node Session Management Services
During the case of inter-SGSN PS Handover there will be interaction between the SM entities on the source and target sides in order to forward MS specific PDP Contexts to the new SGSN.
This interaction does not correspond directly to a SAP in the mobile, but is included to clarify the PS Handover procedure. The mobile protocols will see the effects by communicating with a new set of peer entities on the target side.
NOTE: This interaction does not take place in case of intra-SGSN PS Handover.
	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	SMGTP-PSHO-REQUIRED.req
	The IEs in  FORWARD RELOCATION REQUEST are included except for the Tunnel Endpoint Identifiers
	7.5.3.1

	SMGTP-PSHO-REQUIRED.cnf
	The IEs in  FORWARD RELOCATION RESPONSE are included except for the Tunnel Endpoint Identifiers
	7.5.3.2

	SMGTP-CONTEXT-ACT.req
	The IEs in  FORWARD RELOCATION REQUEST are included except for the Tunnel Endpoint Identifiers
	7.5.3.3

	SMGTP-CONTEXT-ACT.cnf
	The IEs in  FORWARD RELOCATION RESPONSE are included except for the Tunnel Endpoint Identifiers
	7.5.3.4

	GTPSM-PSHO-COMPLETE.ind
	IMSI, Handover Complete Status
	7.5.3.5

	GTPPFM-PSHO-COMPLETE.ind
	IMSI, Handover Complete Status
	7.5.3.6


7.5.3.1
SMGTP-PSHO-REQUIRED.req
The SM entity in the old SGSN triggers GTP to send a FORWARD RELOCATION REQUEST message  to the new SGSN in order to initiate PS handover procedures.
7.5.3.2
SMGTP-PSHO-REQUIRED.cnf

Confirmation that a FORWARD RELOCATION RESPONSE message has been received by the old SGSN from the new SGSN. 
7.5.3.3
SMGTP-CONTEXT-ACT.req

Upon receiving a FORWARD RELOCATION REQUEST message, GTP in the new SGSN sends this primitive to SM which then triggers PS handover procedures.
7.5.3.4
SMGTP- CONTEXT-ACT.cnf

SM sends this primitive to GTP to indicate that PS resources and layer 3 information required for PS handover have been allocated, which causes GTP to respond by sending a FORWARD RELOCATION RESPONSE to the old SGSN.
7.5.3.5
GTPSM-PSHO-COMPLETE.ind

For the case of inter-SGSN PS handover, GTP in the new SGSN receives this primitive from GMM and responds by sending a FORWARD RELOCATION COMPLETE to the old SGSN.

7.5.3.6
GTPPFM-PSHO-COMPLETE.ind
For the case of inter-SGSN PS handover, GTP in the old SGSN receives a FORWARD RELOCATION COMPLETE from the new SGSN and responds by sending this primitive to PFM indicating that PS handover has been completed.
********************** Next modified section **************************

9.6
Service Primitives for GRRSM-SAP
During PS Handover, the RR entity in the MS receives a PS handover command and forwards the SM specific layer 3 information contained therein to the SM entity.
NOTE: This interaction takes place only in case of inter-RAT PS Handover.
	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	RRSM-HOSAPI.ind
	NSAPI, SAPI, PFI
	9.6.1

	RRSM-HOSAPI.res
	NSAPI
	9.6.2


9.6.1
RRSM-HOSAPI.ind

Indicates to SM that a PS HANDOVER COMMAND has been received, containing NSAPI-SAPI-PFI mapping information for one or more PDP Contexts. The corresponding PDP Contexts shall be updated to reflect this mapping once the MS has performed a successful PS handover to the target cell. If some currently existing NSAPI(s) are not included in the PS HANDOVER COMMAND, then SM may need to modify the corresponding PDP Context(s) after arrival on the target side by using legacy procedures. 
9.6.2
RRSM-HOSAPI.res

Response to RRSM-HOSAPI.ind. In case of PS handover failure the MS shall not update the PDP Contexts to reflect the mapping information and may return to the source cell and attempt to re-establish PS services using resources previously allocated for that cell.
********************** Next modified section **************************

10.3.2 Service primitives for GMMRR-SAP

Table 10.3.2: Primitives and Parameters at GMMRR-SAP - network side

	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	GMMRR-PAGE-REQ
	TLLI, IMSI, CI or CI-list or RAI, priority
	10.3.2.1

	GMMRR-PSHO-COMPLETE.ind
	Local TLLI, Handover Reference, XID Responses
	10.3.2.2

	RRGMM-PSHO-REQUIRED.req
	Cause, Source Cell Identifier, Target Cell Identifier, Source BSS to Target BSS Transparent Container [RN part], Source RNC to Target RNC Transparent Container
	10.3.2.3

	RRGMM-PSHO-REQUIRED.cnf
	Old TLLI, Cause, Target BSS to Source BSS Transparent Container [RN part, CN part]
	10.3.2.4


10.3.2.1
GMMRR-PAGE-REQ

Request by GMM to send a RR-paging message to the mobile station.

10.3.2.2
GMMRR-PSHO-COMPLETE.ind

Indication to GMM that the mobile, for which resources were earlier reserved, has now arrived in the cell. This will trigger the transmission of PS-HANDOVER-COMPLETE PDU
10.3.2.3
RRGMM-PSHO-REQUIRED.req

Request by RR to initiate a PS Handover.
10.3.2.4
RRGMM-PSHO-REQUIRED.cnf

Confirmation from GMM that a PS HANDOVER REQUIRED ACKNOWLEDGE PDU has been received and the handover shall proceed by sending a PS HANDOVER COMMAND to the mobile.
********************** Next modified section **************************

10.5
Services provided by the GMM for GPRS services

The GPRS Mobility Management (GMM) sublayer provides services to the Session Management (SM) entity and the Short Message Service Support (SMS) entity for message transfer.

10.5.1 Service primitives for GMMSM-SAP

Table 10.5.1: Primitives and Parameters at GMMSM-SAP - network side

	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	GMMSM-RELEASE-IND
	-
	10.5.1.1

	GMMSM-UNITDATA-REQ
	SM-PDU
	10.5.1.2

	GMMSM-UNITDATA-IND 
	SM-PDU
	10.5.1.3

	GMMSM-PSHO-REQUIRED.req
	IMSI, Cause, Source Cell Identifier, Target Cell Identifier, MM Context, Source BSS to Target BSS Transparent Container [RN part], Source RNC to Target RNC Transparent Container, PDP Context Prioritisation
	10.5.1.4

	GMMSM-PSHO-REQUIRED.cnf
	IMSI, Cause, PFI(s) to be Set up List, Target BSS to Source BSS Transparent Container [RN part, CN part], Target RNC to Source RNC Transparent Container
	10.5.1.5

	GMMSM-NEWTLLI.req
	IMSI
	10.5.1.6

	GMMSM-NEWTLLI.cnf
	IMSI, Local TLLI
	10.5.1.7

	SMGMM-PSHO-COMPLETE.ind
	IMSI, Handover Complete Status
	10.5.1.8


10.5.1.1
GMMSM-RELEASE-IND

The GPRS mobility management informs the session management that the MS has been GPRS detached, e.g. by timer expiry, and therefore the PDP contexts are not valid anymore.

10.5.1.2
GMMSM-UNITDATA-REQ

The GMM is requested to forward a SM PDU to LLC in order to send it in unacknowledged more to the peer entity.

10.5.1.3
GMMSM-UNITDATA-IND

The GMM forwards a SM PDU, which has been received in unacknowledged mode via LLC from the peer entity.
10.5.1.4
GMMSM-PSHO-REQUIRED.req
GMM in the SGSN (old SGSN for the case of inter-SGSN PS handover) detects that a PS handover is required and sends this primitive to SM to initiate the preparation phase of the PS handover procedure. For inter-SGSN PS handover this will result in a FORWARD RELOCATION REQUEST being sent from the old SGSN to the new SGSN.
10.5.1.5
GMMSM-PSHO-REQUIRED.cnf
GMM in the SGSN (old SGSN for the case of inter-SGSN PS handover) receives this primitive from SM to indicate whether or not the preparation phase of the PS handover procedure was successful and conveys this result to its peer GMM entity in the source BSS.
10.5.1.6
GMMSM-NEWTLLI.req

In the case of inter-SGSN PS handover to A/Gb mode or inter-RAT PS handover to A/Gb mode GMM in the SGSN (new SGSN for the case of inter-SGSN PS handover) receives this primitive from SM indicating a request for TLLI allocation.
10.5.1.7
GMMSM-NEWTLLI.cnf

After using legacy procedures for TLLI allocation, GMM in the SGSN (new SGSN for the case of inter-SGSN PS handover) sends this primitive to SM to indicate the allocated TLLI (Local TLLI for the case of inter-SGSN PS handover).
10.5.1.8
SMGMM-PSHO-COMPLETE.ind

GMM in the SGSN (new SGSN for the case of inter-SGSN PS handover) detects that PS handover to the target cell has been completed and sends this primitive to SM to provide it with a PS handover complete indication.
********************** Next modified section **************************

10.7
Service primitives for PFM
On the network side there is a PFM entity, which has no counterpart in the mobile. For clarity, some primitives SM-PFM and PFM-RR are shown in this chapter, which are used in the context of PS Handover.
Table 10.3.2: Primitives and Parameters for PFM - network side

	PRIMITIVE
	PARAMETER
(message, info elements of message, other parameters)
	REFERENCE

	PFMSM-PSHO.req 
	Local TLLI , RANAP Cause, Source Cell Identifier, Target Cell Identifier, MM Context, NSAPI, QoS, Source BSS to Target BSS Transparent Container [CN part, RN part], UTRAN Transparent Container
	10.7.1

	PFMSM-PSHO.cnf 
	Local TLLI, Cause, PFI Setup Information, Target BSS to Source BSS Transparent Container [RN part, CN part] , UTRAN transparent container
	10.7.2

	PFMRR-PSHO.req 
	Local TLLI, PFIs, QoSs, Layer 3 information (handover reference, XID Commands, N-SAPI mapping)
	10.7.3

	PFMRR-PSHO.cnf 
	Local TLLI, Cause, Target BSS to Source BSS Transparent Container [RN part, CN part]
	10.7.4


10.7.1
PFMSM-PSHO.req

The SM requests resources for an incoming PS Handover. PFM will construct the SNDCP XID Command and the LLC XID commands to be included in the  PS HANDOVER REQUEST PDU which BSS will include in the Target BSS to Source BSS Container and the source BSS will include in the PS HANDOVER COMMAND.

10.7.2
PFMSM-PSHO.cnf

The PFM returns a list of PFIs which did get resources and the Target BSS to Source BSS Container. In case not all NSAPIs were allocated resources, the SM will repeat the PFMSM-PSHO.req primitive, but only including the NSAPI(s), which were allocated resources. 
The result is that the XID commands only include information for the NSAPIs, which get resources in both target BSS and target SGSN.
10.7.3
PFMRR-PSHO.req

Request by PFM to allocate RR resources for an incoming PS Handover and to construct the RR-part of the L3 contents, combine that with the CN Layer 3 information into a Target BSS to Source BSS Transparent Container [RN part, CN part], which holds the entire L3 information to be included in the PS HANDOVER COMMAND to be sent to the mobile in the source cell.

10.7.4
PFMRR-PSHO.cnf

Confirmation to PFM containing Cause (success or failure cause) and the Target BSS to Source BSS Transparent Container [RN part, CN part].

********************** Next modified section **************************

Annex C (informative):
GPRS‑Services sequence diagram

Instead of providing a complete set of all scenarios, the intention of this clause is to provide some typical examples. It shall be noted, that within the figures only those parameters of the PDUs and the service primitives are shown, which are needed for a general understanding of the examples. Furthermore during the examples below (except C.17 and C.19) no cell re‑selection or handover takes place.
********************** Next modified section **************************
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The mobile can not revert to the source cell and configuration once the GRR-UNITDATA has been sent.
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