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SM and RRC Services in TS 24.007

1 Introduction

This paper proposes new SAPs and service primitives in TS 24.007 for UMTS.   

Figure 1 shows one possible protocol architecture for an UMTS MS supporting PS only. 

RABM (RAB Manager) is a new entity that replaces the block “User payload services (SNDCP)” in TS 24.007. 

The service primitives for the SMREG-SAP and the GMMSM-SAP are not defined in this paper. 

2 Protocol Architecture MS side
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Figure 1 Protocol architecture of Non Access Stratum supporting PS mode of operation MSs, MS – side

2.1 Overview

RABM – RAB Manager, replaces the “User payload services (SNDCP)” in the current version of TS 24.007. Each RAB entity in RABM keeps track of if a RAB exists for a specific NSAPI or not. RABM initiates a RAB re-establishment procedure when necessary. This means that a RAB entity may need to buffer UL data until the RAB has been successfully re-established. 

Note the difference between the “User payload services (SNDCP)” and the RABM in the MS: The “User payload services (SNDCP)” entity actively establishes/modifies/releases LLC connections whereas the RABM entity passively awaits indications from the Access Stratum that radio bearers have been established/modified/released.

TS 23.110 “UMTS Access Stratum; Services and Functions” shows three SAPs for the Access Stratum (AS):

· GC- General Control: Information Broadcast towards UE.

· Nt- Notification: Page

· DC – Dedicated Control: Connection Establishment, RAB Establishment, Data Transfer

Service primitives have so far been not been defined in R99 for the Gc, Nt and DC SAPs.  In this paper, the Dc SAP has been split into several SAPs.

2.2 RABM-SAP

The RABM-SAP corresponds to the SN-SAP in TS 24.007. The service primitives for the SN-SAP  (GPRS) are defined in TS 24.065 (SNDCP) and they are not shown in TS 24.007. TS 24.065 defines separate service primitives for unacknowledged and acknowledged data transfer. Furthermore, service primitives are defined for negotiation of XID parameters. 

FFS: Should the service primitives for the RABM-SAP be defined in TS 24.007? Should the RABM-SAP use exactly the same service primitives as the SN-SAP for dual mode MSs?
2.2.1 Service Primitives

Table 1 RABM-SAP - MS side

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

RABM-DATA-REQ
N-PDU, NSAPI , (N-PDU number)


RABM-DATA-IND
N-PDU, NSAPI


2.2.1.1 RABM-DATA-REQ

Request used by the RABM user for transmission of N‑PDU. The RABM‑DATA.request primitive conveys NSAPI to identify the PDP using the service.

2.2.1.2 RABM-DATA-IND

Indication used by the RABM entity to deliver the received N‑PDU to the RABM user.

2.3 Session Management Services for RABMSM-SAP

This corresponds to the SNSM-SAP in TS 24.007. FFS: How should the SM-layer in a dual-mode MS be modelled to handle the differences between RABMSM-SAP and SNSM-SAP?

Note that the primitives and parameters shown in TS 24.007 for SNSM-SAP seems to need some update to be in accordance to the SNSM-SAP defined in TS 24.065. 

2.3.1 Service Primitives

Table 2 Service primitives and parameters at RABMSM-SAP - MS side

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

RABMSM-ACTIVATE-IND
NSAPI, (QoS not needed for UMTS), (SAPI removed for UMTS)


RABMSM-ACTIVATE-RSP
NSAPI (Not in 24.007)


RABMSM-DEACTIVATE-IND
NSAPI


RABMSM-DEACTIVATE-RSP
NSAPI (Not in 24.007)


RABMSM-DEACTIVATE-REQ
NSAPI (new for UMTS)


RABMSM-MODIFY-IND
NSAPI, (QoS not needed for UMTS) (SAPI removed for UMTS)


RABMSM-MODIFY-RSP
-


RABMSM-STATUS-REQ
- (No cause value in 24.007)


2.3.1.1 RABMSM-ACTIVATE-IND

Indication used by the SM entity to inform the RABM entity that an NSAPI has been activated for data transfer. It also informs the RABM entity about the negotiated QoS profile for this NSAPI. FFS: QoS needed?. The request is sent by SM towards RABM during an ongoing PDP context activation procedure. The corresponding service primitive for GPRS contains the negotiated QoS profile to enable the SNDCP layer to decide whether an acknowledged or unacknowledged LLC connection should be established. 

2.3.1.2 RABMSM-ACTIVATE-RSP

Response used by the RABM entity to inform the SM entity that the indicated NSAPI is now in use and that a RAB for the indicated NSAPI is established.

2.3.1.3 RABMSM-DEACTIVATE-IND

Indication used by the SM entity to inform the RABM entity that an NSAPI has been de-allocated and cannot be used by the RABM entity anymore. The request is sent by SM towards RABM during an ongoing MS initiated as well as network initiated PDP context de-activation procedure.

2.3.1.4 RABMSM-DEACTIVATE-RSP

Response used by the RABM entity to inform the SM entity that the NSAPI indicated is no longer in use.

2.3.1.5 RABMSM-DEACTIVATE-REQ 

This primitive is used by the RABM entity to inform the SM entity that the RAB for an NSAPI has been released.

2.3.1.6 RABMSM-MODIFY-IND

Indication used by the SM entity to trigger change of the QoS for an NSAPI. The request is sent by SM towards RABM during an ongoing PDP context modification procedure. (In GPRS used for change of the QoS profile, but also to create an NSAPI during inter-SGSN RA updates- FFS Is the service primitive needed for UMTS?

2.3.1.7 RABMSM-MODIFY-RSP

Response used by the RABM entity to inform the SM entity that the indicated NSAPI and QoS profile are now in use and the RAB for the NSAPI is established and/or released, if necessary.

2.3.1.8 RABMSM-STATUS-REQ

This primitive is used by the RABM entity to inform the SM entity that RABM cannot continue its operation due to errors at the lower layer (i.e. Access Stratum) or at the RABM layer. The Cause parameter indicates the cause of the error.

2.4 RABMGMM-SAP

2.4.1 Service Primitives

Table 3 Service primitives and parameters at RABMGMM-SAP - MS side

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

RABMGMM-REESTABLISH-REQ
NSAPI(s)


RABMGMM-REESTABLISH-REJ
Cause


Note: Positive response to the RABMGMM-REESTABLISH-REQ is given to the RABM in the form of indications from the AS sublayer that establishment of RABs has commenced. 

2.4.1.1 RABMGMM-REESTABLISH-REQ

This primitive is used by the RABM entity to inform the GMM sublayer that UL user data has been received for an NSAPI without an active RAB.  GMM shall initiate a service request procedure to re-establish the RAB for the NSAPI(S).

2.4.1.2 RABMGMM-REESTABLISH-REJ

This primitive is used by the GMM sublayer to inform the RABM entity that the re-establishment of RABs by the service request procedure has failed. 

2.5 RABMAS-SAP

2.5.1 Service Primitives

Table 4 Service primitives and parameters at RABMAS - MS side

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

RABMAS-RB-ESTABLISH-IND
 RAB ID, RAB Subflows ID(s)


RABMAS-RB-ESTABLISH-RES
 -


RABMAS-RB-ESTABLISH-REJ-RES
 Cause


RABMAS-RB-RELEASE-IND
 RAB Subflows ID(s)


RABMAS-RB-RELEASE-RES
 -


RABMAS-STATUS-IND
 Cause


2.5.1.1 RABMAS-RB-ESTABLISH-IND

Indication from the Access Stratum layer that radio bearer setup for the indicated RAB ID (contains NSAPI) has commenced.

2.5.1.2 RABMAS- RB-ESTABLISH-RES

Response used by the RABM entity to inform the Access Stratum sublayer that the indicated RAB ID (contains NSAPI) has been activated by the SM-layer and it is ok to set up the radio bearer. 

2.5.1.3 RABMAS-RB-ESTABLISH-REJ-RES

Response used by the RABM entity to inform the Access Stratum sublayer that the indicated NSAPI (in RAB ID) has not been activated by the SM-layer and the attempt to setup the radio bearer shall be rejected.

2.5.1.4 RABMAS-RB-RELEASE-IND

Indication from the Access Stratum layer that a radio bearer for the indicated NSAPI has been released.

2.5.1.5 RABMAS-RB-RELEASE-RES

Response used by the RABM entity to inform the Access Stratum sublayer that the indicated RAB ID has been released in the RABM. 

2.5.1.6 RABMAS-STATUS-IND

Indication used by the AS sublayer to transfer failures to the RABM.

2.6 GMMAS-SAP

2.6.1 Service Primitives

Table 5 Service primitives and parameters at GMMAS-SAP - MS side

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

GMMAS-SECURITY-IND



GMMAS-SECURITY-RES
CK, IK


GMMAS- ESTABLISH-REQ
GMM-PDU, Cause, SAPI, Service Descriptor, CN Domain Identity


GMMAS- ESTABLISH-CNF



GMMAS- RELEASE-IND



GMMAS- DATA-REQ
GMM-PDU


GMMAS- DATA-IND
GMM-PDU, Integrity Indication (FFS)


GMMAS-PAGE-IND
Identity type, Paging Cause


GMMAS-STATUS-IND
Cause


FFS: Is the CN Domain Identity needed in GMMAS-Establish-Req? Depends on where the routing between MM and GMM are done.

2.6.1.1 GMMAS-SECURITY-IND

Indication from the AS sublayer that ciphering (and integrity protection) shall be started. 

2.6.1.2 GMMAS-SECURITY-RES

Ciphering and integrity keys are assigned to the AS sublayer to enable ciphering  (and integrity protection).

2.6.1.3 GMMAS-ESTABLISH-REQ

To establish a signalling connection and to carry the initial GMM-PDU over the radio interface. 

2.6.1.4 GMMAS-ESTABLISH-CNF

Confirmation from the AS sublayer that a signalling connection has been established.

2.6.1.5 GMMAS- RELEASE-IND

Indication from the AS sublayer that the signalling connection has been released.

2.6.1.6 GMMAS- DATA-REQ

Request used by the MM-sublayer for transfer of data. 

2.6.1.7 GMMAS- DATA-IND

Indication used by the AS sublayer to transfer received data to MM sublayer.

2.6.1.8 GMMAS-PAGE-IND

A paging message has been received by the AS sublayer.

2.6.1.9 GMMAS-STATUS-IND

Indication used by the AS sublayer to transfer failures to the MM sublayer.

2.7 PDCP-SAP

TS 25.323, “Packet Data Convergence Protocol (PDCP) Specification”, specifies primitives between PDCP and upper layers. The defined primitives for data transfer carries only one parameter: data.

3 Some Open Issues

FFS: Should ‘Duplication avoidance’ be shown in Figure 1.

TS 25.331 v3.1.0 “RRC Protocol Specification”: Section 15 “Primitives between RRC and upper layers” is currently empty. FFS: Should TS 24.007 refer to TS 25.331?

UTRAN (UMTS) specifications use a new terminology compared to the current TS 24.007: AS, NAS, GC-SAP, DC-SAP, Nt-SAP etc. FFS: Should the UMTS entries in TS 24.007 be fully aligned with the UTRAN specifications? 
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