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Identifiers in GERAN Protocol Stack

Introduction

It is agreed that GERAN R2000 shall adopt UMTS protocol stack and support Iu-ps interface (instead of Gb interface) to the core network (CN). In addition, GERAN design needs to support multiple radio bearers (or RLC instances) with different QoS attributes using both shared and dedicated MAC mode. 

This contribution proposes a set of identifiers to be used over the GERAN radio interface and the mapping of RB ID to TFI to support the multiplexing requirements. The identifiers used over Iu-ps and CN are assumed to be the same as defined in UMTS and are not addressed here.   

General Assumption for GERAN

GERAN uses the protocol stacks (control plane and user plane) as defined in UMTS with different procedures defined in RRC, RLC, MAC, and PHY layers.

GERAN reuses UMTS RANAP RAB Assignment/Release procedures over Iu-ps interface with minimum modifications to support GERAN characteristics.

GERAN RRC uses UTRAN RRC RB Control procedures for user plane RB establishment/release as described in the companion contributions, see Ref. [1] and [2]. 

Proposed Identifiers in GERAN

1.1 IMSI and P-TMSI

A unique International Mobile Subscriber Identity (IMSI) shall be allocated to each packet-domain subscribers. 

A Packet Temporary Mobile Subscriber Identity (P-TMSI) shall be allocated to each (E)GPRS-attached MS. 

There is no change for IMSI and P-TMSI in GERAN. IMSI and P-TMSI are defined in 3G TS 23.003.  

1.2 G-RNTI

A GERAN Radio Network Temporary Identity (G-RNTI) shall be allocated by the BSS when the first signaling radio bearer (RB0) is established (see [2]) between the MS and GERAN. It identifies the MS within GERAN and may be used the same way TLLI is currently used over the radio interface in (E)GPRS.

The G-RNTI replaces the Temporary Logical Link Identity (TLLI) in GERAN. TLLI shall continue to be used in (E)GPRS over the Gb interface.

1.3 NSAPI, RAB ID and RB ID

It is proposed to use the UMTS definition and mapping amongst NSAPI, RAB ID and RB ID with only changes necessary to support GERAN. 

Information contained herein can be found in 3G TS 23.060 with changes to reflect GERAN, e.g. BSC instead of RNC.

The Network layer Service Access Point Identifier (NSAPI) and IMSI are used for network layer routing. In the MS, NSAPI identifies the PDP‑SAP. In the SGSN and GGSN, NSAPI identifies the PDP context associated with a MM context.

In communication with BSC across the Iu‑ps and Uu interfaces, the RAB ID is used to identify the radio access bearer and that information element shall be set identical to the NSAPI value. In the BSC, RAB ID identifies the BSC RAB context. Radio Bearer Identity (RB ID) is used to identify the Uu interface radio bearer(s) associated with the radio access bearer. The RAB ID shall uniquely identify the RAB for a specific CN domain and a particular MS.
There is a one-to-one relationship between NSAPI, Radio Access Bearer, and PDP context. In the packet domain, there is also a one-to-one relationship with Radio Bearer Identity (RB ID).

When the MS initiates activation of a PDP context, the MS selects one of its unused NSAPIs. When the SGSN initiates a RAB assignment procedure, the SGSN shall include the NSAPI(s) in the RAB ID information element(s).
1.4 RB ID and TFI 

A Temporary Block Flow (TBF) is an RLC connection established over assigned physical resources to support the transfer of data for a RB.  A TBF is temporary and is maintained only for the duration of the data transfer.  Each TBF is assigned a Temporary Flow Identity (TFI) by the network.

As proposed in [2], whenever a TBF is established to support a RB, the RB ID is mapped to the TFI. This one-to-one mapping between RB ID and TFI remains valid until the TBF is released. 

This mapping is known to RRC, RLC and MAC layer. The existing TBF procedures need not to be changed. Since the TFI is mapped to the RB ID, the TFI identifies the RLC instance as well as MS, thus it is possible to multiplex traffic flows of different QoSs and for different MSs.
1.5 USF

An Up-link State Flag (USF) is used on PDCHs to allow multiplexing of uplink radio blocks from different MSs. 

USF and its usage need not to be changed on shared MAC. It is, however, not needed when dedicated MAC is used. 

Summary

The proposed mapping of RB ID to TFI supports the multiplexing of RBs with different QoS attributes. Existing RLC/MAC block structures need not to be changed, thus no additional channel coding schemes is required for this mapping.

Reference

[1] GERAN Design, 3GPP GERAN Adhoc #1, Tdoc 2g00-077, Lucent Technologies

[2] RRC Radio Bearer Control Functions in GERAN, 3GPP GERAN Adhoc #1, Tdoc 2g00-079, Lucent Technologies

3

