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Identity handling in GERAN 

1 Introduction

This document gives a high level overview of the identity handling in GERAN release 2000. Since the MS will be able to access services from the UMTS core network using the Iu-ps interface in GERAN R’00, the MS will have to handle network identities in conformance to the UMTS network, while keeping lower layer principles corresponding to (E)GPRS.

A comparison of identity handling between the GPRS network and the UMTS network appears in [1]. This document expands on that paper by proposing a method for Identity Handling in the GERAN. The general philosophy followed is that the UMTS Iu-ps and its control plane handling should be adopted, and at the same time, we desire an operation of lower layers in conformance with Release 99 of the GSM/EDGE specification. In particular, we would like to be able to share control channels and to ensure that sharing of resources can be coordinated at lower layers without strict partitioning of radio resources.

The contributions [2] and [3] show how these identities can be used in TBF establishment and RAB assignment respectively.

2 Identity Mapping in the GERAN

ID
Length
Interface
Protocol layer(s)
Comments

P-TMSI
32
Um,Iu
Core Network
Identification of the UMTS attached MS is done using a P-TMSI or IMSI

NSAPI
32
Iu
RANAP
Identification of the PDP context to GERAN

TEID
32
Iu
RANAP
As in UMTS, identifies tunnel end-point.

RAB Id
8 (Iu)

4 (Um)
Um, Iu
RANAP, RRC
Identifies a Radio Access Bearer between the Mobile Station and  GERAN and between GERAN and the SGSN.

RB Id
5
Um
RRC, RLC/MAC
A RAB is a collection of RBs with differing performance requirements

G-RNTI 
32
Um
RRC
Temporary identification of MS to BSC; similar to TLLI in Release 99

TFI
5 
Um
RLC/MAC
Possibly 8 bits if the timeslot is also used in address. The TFI temporarily identifies a RAB. A TFI may be composed of multiple Radio Bearers.

USF
3
Um
RLC/MAC
Uplink access grant

ARI
8
Um
RLC/MAC
Faster UL  TBF establishment

Table 1. Summary of Identities used in the GERAN.

3 RAB Id

An 8 bit RAB Id is used over the Iu interface. In the UTRAN, up to 256 RABs may be simulataneously assigned per UE. In GERAN, there might not be a need for 256 RABs. The 8 bit RAB Id may be mapped onto a shorter identity used over the Um interface. Since there are only 16 NSAPIs available, and each NSAPI corresponds to an IP address (and therefore, a PDP context), it is recommended that 4 bits be used for RAB identities within the GERAN and over the Um interface. RAB setup procedures are similar to UMTS. In practice, the number of simultaneous RABs allowed will be limited according to mobile complexity.

4 RB Id

The purpose of RB Ids is to separate out parts of a RAB that may require different performance and thereby choose different protocol modes, such as channel coding schemes. In UMTS, up to 32 RBs may be defined per RAB. As with the RAB Id, the number of possible RBs is likely too many for the GERAN. In GERAN Release 2000, there will only be one bearer that supports multiple RBs within the RAB – this is done by the dedicated bearer carrying AMR voice. Here, we have the various speech codec rates being handled by different radio bearers – each rate being served by a different channel coding scheme. The two classes of bits for each speech rate likewise are different radio bearers, since only one class is covered by a CRC and the convolutional coding for the two classes may be treated as separate. The separation of the two classes of bits for AMR is implicit, while the inband signalling channel provides information about the speech codec rate. For all other classes of service, there will be only one RB per RAB. It is recommended that the single RB Id not be used over the air for bearers defined in Release 2000. It may be determined later whether RB Ids need to be introduced in R’01 for newer bearers based on other protocol layer modes at PDCP and RLC/MAC.

5 G-RNTI

The GERAN-Radio Network Temporary Identifier is similar to the TLLI in operation, and will work in the same fashion as the U-RNTI in the UTRAN. It uniquely identifies the mobile within the entire PLMN.

6 TFI

The TFI defines a TBF for shared channels and dedicated channels if the MS has multiple flows on the same dedicated channel. The TFI is a temporary identifier and exists as long as there is data to transfer on the shared channels. For dedicated channels, the TFI is permanent, as the RAB Id or the TBF may be composed of a frequency and a set of timeslots provided that there is only one flow on the channel. For shared channels, the TFI is not permanent. The TFI is assigned during a radio resource allocation phase. The length of the TFI in release 99 is 5 bits. At this writing, the 5 bit length will be retained for Release 2000. A TBF is a temporary transaction defined on a RAB. Thus, a TFI may carry one or multiple radio bearers. The radio bearers will have to be multiplexed over the MAC block. The implementation of the multiplexing function may be considered for Release 2001, and is for further study

. 

7 USF

The Uplink State Flag identifies a mobile on the downlink for granting access on the uplink. The operation of the Uplink State Flag is identical to (E)GPRS (R’ 99) on the uplink and downlink. On the uplink, the granted access can be used to multiplex one of any number of active TFIs within the MS. 

8 ARI

The ARI (Access Request Identifier) is proposed for the GERAN and is further described in [4]. The ARI is 8 bits and is used in Packet Channel Request on PRACH. By using an ARI the MS can establish a TBF faster than with a two-phase access, but still provide the network with the same information. 

9 Conclusion

 As the GERAN will be connected to the Iu-ps interface specified in UMTS, addressing principles from both UMTS and (E)GPRS have to be used in GERAN. We suggest use of the G-RNTI, RAB Id and RB Id as in the UMTS, while TBFs and USFs will be retained from EGPRS. Slight changes in the handling of Ids in the GERAN in comparison with the UTRAN are recommended. RB Ids will not be used explicitly over the air for bearers defined in Release 2000. RAB address space will be limited to 4 bits in the GERAN.
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