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Contention Resolution during TBF Establishment and RRC Connection Setup 

  
1. Introduction

TBF Establishment and RRC Connection Setup in the GERAN Release 5, requires an extension of the Contention Resolution mechanism used in pre Release 5. Contention must be resolved for random accesses by both pre Release 5 and Release 5 mobiles on the same random access channels, so any mechanism used for R5 mobiles must be consistent with that in R4 and earlier specifications.

Contention Resolution requires an identifier to allow each MS competing on the (P)RACH to be uniquely identified, although this unique identifier may have a wider scope e.g. cell, Location Area or Routing Area. Pre R5 uses a Temporary Logical Link Identifier, which is associated with the LLC layer, therefore
 a new mechanism is required for R5.

GERAN R5 supports the use of multiple flows by a single MS and therefore TBF Establishment must also identify the RLC instance for the flow.

This paper discusses how the G-RNTI[2]

 REF Stage2 \h 
[1] could be used to derive a contention resolution identifier and suggests the use of G-RNTI with Radio Bearer Id to identify the particular RLC instance for the flow.

2. Contention Resolution

2.1. Pre Release 5 

For GPRS R4 and before, contention between competing MSs is resolved through the use of the Temporary Logical Link Identifier, TLLI, which is inserted in the RLC header of uplink radio blocks until contention is resolved in the MS. Contention resolution is completed in the MS when the MS receives a PACKET UPLINK ACK/NACK message with the same TLLI that the MS used.

TLLI uniquely identifies the MS within the Routing Area (RA) and is therefore a unique identifier for contention resolution within the cell. TLLI is normally derived in the MS from the P-TMSI which is allocated by the SGSN during GPRS Attach, and indicates the additional RA address range information (Local, Foreign, Random and Auxiliary) but this is not required for contention resolution. 

Pre R5 mobiles can support 2 RLC modes, Unacknowledged and Acknowledged mode. A single phase access in pre R5 is only defined for Acknowledged mode RLC. The RLC instance can therefore be uniquely identified for a single phase access from the TLLI.
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Figure 1 Contention Resolution for Pre R5

2.2. GERAN Release 5

To resolve contention during TBF Establishment in the GERAN a method similar to that described above is required. An identifier is required which is unique to mobiles competing on the (P)RACH, G-RNTI which is an identifier unique to the Location Area (GERAN)[1] would therefore be suitable for contention resolution.

[2] describes such a scheme where G-RNTI is used to derive a GERAN Contention Resolution Identity (GCRI), in the same way that P-TMSI derives TLLI for pre R 5.

G-RNTI is allocated at transition from RRC_IDLE to RRC_CONNECTED mode during RRC Connection Setup messaging and is therefore available for contention resolution during subsequent TBF Establishments to transfer data.
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Figure 2 Using G-RNTI for Contention Resolution in R5

RRC Connection Setup also involves making a random access and therefore requires contention resolution. During this access G-RNTI is not available, so a random GCRI should be used, this is similar to the use of random TLLI in pre R5.

[2] proposes an extension of the TLLI code space used in pre R5 to include cell unique GCRI for normal TBF establishment and a Random GCRI for RRC Connection Setup. This structure is described in [2] and included below for reference.
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	T
	T
	Local TLLI
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	T
	T
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	1
	0
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	0
	1
	1
	0
	X
	X
	Reserved

	0
	1
	0
	X
	X
	X
	Reserved

	0
	0
	X
	X
	X
	X
	Reserved

	0
	0
	S
	S
	S
	S (26 to 12)
	S-ID (11 to 0)
	Local GCRI

	0
	0
	1
	1
	1
	R
	Random GCRI


Table 1 TLLI code space extended to include GCRI [2]
'T', 'R', 'A' and 'X' indicate bits which can take any value for the type of TLLI. More precisely, 'T' indicates bits derived from a P-TMSI, 'R' indicates bits chosen randomly, 'A' indicates bits chosen by the SGSN and 'X' bits in reserved ranges.  'S' and 'S-ID' indicate bits which can take any value for the type of GCRI.  More precisely, 'S' indicates 20 bit S-RNTI and 'S-ID' indicates 12 bit SRNC (see Table 1).

This solution allows contention resolution to be achieved for all (P)RACH accesses with both pre R5 and R5 mobiles sharing the random channel.

2.3. RLC Instance Identification

Pre R5 mobiles can support 2 RLC entity modes, Unacknowledged and Acknowledged. A single phase access in pre R5 is only defined for Acknowledged mode RLC. The RLC instance can therefore be uniquely identified for a single phase access from the TLLI, communicated to the network during contention resolution.

Release 5 mobiles can have multiple flows and therefore during TBF Establishment the mobile identifier required for contention resolution, G-RNTI, is no longer sufficient.

The use of ARI to solve flow identification during TBF Establishment is a limited solution. Use of ARI is limited to PBCCH and the ARI address range is small. This means that ideally, an alternative solution to identifying flows in R5 during a single phase TBF Establishment is required.

In the absence of PBCCH or a valid ARI, another candidate for flow identification is the Radio Bearer ID, which combined with GCRI (G-RNTI) allows addressing of the RLC instance for the flow. The details of how the RB Id would be included in TBF Establishment messaging are FFS but it is considered likely that that RB Id could be included by way of a modification to the structure of GCRI shown in Table 1. If this is not possible then the RB Id would have to be passed as a separate field in the RLC/MAC header.

3. Mode Identification

Another consequence of both pre R5 and R5 mobiles sharing the same random access channel is the requirement for the network to be able identify the mode, A/Gb or Iu, that a mobile is operating in when a random access is made
.

The extension of the existing TLLI code space suggested in [2] (see Table 1) provides an implicit identification of the attachment mode, random access using TLLI implies an A/Gb mode attached mobile whereas a GCRI/G-RNTI implies Iu mode.

4. Conclusion

This paper supports the extension of R99 TLLI code space to include both random and local G-RNTI as proposed in [2]. The use of random G-RNTI to allows contention resolution to be achieved when no valid G-RNTI has been issued by the GERAN and by extending the existing TLLI specification the problem of mode identification can be solved.

R5 supports multiple flows on a single mobile, and as such a method of addressing the RLC instance during TBF Establishment is required.

ARI, when available, would provide a solution allowing TBF Establishment to be a 1 phase access, but the ARI address range is limited and ARI is restricted to the PBCCH. In it’s absence, this paper suggests the use of G-RNTI + Radio Bearer ID. Details of the inclusion of Radio Bearer Id are FFS but it is considered likely that RB Id could be included in the structure of the new contention resolution identifier derived from G-RNTI, the GCRI.
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� LLC layer is not a member of the R5 protocol stack


� This is implies that the MS discovers the mode capability of the network during MM ATTACH
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