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1 Introduction
The optional support of Iur-g interface in GERAN has specified in [1] since Rel-4 by applying architecture/protocol stacks (.e.g. RNSAP) of UMTS to GERAN. However, the scopes of applied protocol stacks were limited and the usage of Iur-g functionalities was confined to Iu mode only. Furthermore, commercial deployment of Iu-mode Iur-g interface seems to be delayed dramatically. Therefore, operators providing multi-RATs (e.g. GERAN in A/Gb mode) services have to use conventional procedures through core network interfaces to fulfil the necessary interworking between RATs which is not the optimized way. Presently, the A/Gb-mode Iur-g has widely been considered to enhance the functionality of inter-working between multi-RATs (GERAN/UMTS), and GERAN has agreed to enhance Iur-g interface. Some RAN aspects will be impacted; therefore, a brief discussion is provided here on this issue and it is proposed to establish the corresponding RAN WI to increase inter-working performance. 
2 Characteristics of Iur-g Interface 
The Iur-g interface was designed as a point to point logical interface between a BSS and a BSS/RNC within a PLMN which allows the exchange of signalling information between a BSS and a BSC/RNC with no user plane data carried. Therefore, inter-RAT (BSC-RNC) interworking functionalities as well as that of intra-RAT (BSC- BSC) could take advantage of the introduction of Iur-g interface in the following aspects:

· Static information exchange between BSC and BSC/RNC .e.g. cell capacity

· Dynamic information exchange between BSC and BSC/RNC .e.g. measurement relevant parameters, real time load and non real time load.

· Support of improvement on relocation procedure with shorter delay by allocating necessary resources in advance on direct communication path between BSC and BSC/RNC.
However, this interface has not been extended to A/Gb mode which is widely used, and operators providing multi-RATs services have to use conventional procedures through core network interfaces to fulfil the necessary interworking between multi RATs. And this greatly increases the relocation delay when terminals move from one RAT to another one.
3 Requirements of Iur-g Interface in RAN
Based on the analysis above, firstly, the Iur-g in A/Gb mode should be supported, and then some enhancements of Iur-g interface should be performed. Here both BSC-BSC and BSC-RNC scenario should be considered. Enhancements of Iur-g interface is aiming to facilitate the improvement of network performance by optimized signalling procedures with no impact on radio interface towards mobile. Furthermore, it is also technically feasible to reuse existing procedures as much as possible with minimum change efforts.
Therefore, it is expected to enhancethe Iur-g interface in RAN based on RNSAP, with some minor but necessary modifications, e.g. modifications for introducing Enhanced Relocation procedure, are needed. Thus, a new stage-2 specification is not needed and LS from GERAN or RAN towards SA may be sufficient for information updating.
4 Field test and analysis of the current solution

TS 43.051 [1] specifies elementary RNSAP procedures [2] adopted for Iur-g interface; see below, from section 4.5.3 in 43.051:

RNSAP procedures as defined in UTRAN are divided into four modules as follows:

1.
RNSAP Basic Mobility Procedures;

2.
RNSAP DCH Procedures;

3.
RNSAP Common Transport Channel Procedures;

4.
RNSAP Global Procedures.

In case of relocation performance enhancement, only RNSAP Basic Mobility Procedures and RNSAP Global Procedures are needed with some necessary modifications. Table 1 lists elementary procedures that are used with RNSAP in Iur-g interface. These are Class 2 procedures that do not require response and are always considered successful.

However, in case of multi RATs interworking .e.g. relocation from TD-SCDMA to GERAN, only signalling interaction through core network is allowed when in A/Gb mode. And this will cause long latency, because radio resource preparation on target side is processed quite late since only the basic mobility procedure is used. Table 1 illustrates field test result of relocation delay from TD-SCDMA to GERAN under multi-vendor environment, it could identify that this procedure introduces a delay up to 1000+ ms in worst case.

	Combinations of vendors 
	Inter-MSC/Sole MSC
	Relocation Delay with basic mobility procedure 

	TD-SCDMA (Vendor A) + GERAN (Vendor B)
	Inter-MSC
	1064ms

	TD-SCDMA (Vendor A) + GERAN (Vendor A)
	Sole MSC
	374ms

	TD-SCDMA (Vendor C) + GERAN (Vendor B)
	Inter-MSC
	1081ms

	TD-SCDMA (Vendor B) + GERAN (Vendor B)
	Sole MSC
	451ms


Table 1. Field test result of relocation delay
And based on analysis, the performance gain with enhancing the Iur-g interface based on RNSAP may be 30%. Therefore, we propose to support the Iur-g in A/Gb mode and enhance the Iur-g interface based on RNSAP with some necessary modifications.
5 Conclusion

Supporting Iur-g interface in A/Gb mode and enhancing of Iur-g work item has been discussed [3] and agreed in GERAN, and corresponding WID has been proposed [4].

Based on the analysis in this contribution, the Iur-g interface at present could not satisfy the performance requirements especially in multi-RATs scenario for relocation, therefore, it is proposed for RAN Plenary to consider the relocation performance results of field trial and the gain from the enhanced Iur-g interface with considering cases including BSC-BSC and BSC-RNC, and approve the corresponding WID in RAN3. 
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