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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 strict to Iu mode only. Furthermore, commercial deployment of GERAN Iu-mode seems to be delayed dramatically due to lack of business interests. Given the factors listed above, operators providing multi RATs services (.e.g. GERAN/UMTS/TD-SCDMA) have to use conventional procedures through core network interfaces to fulfill the necessary interworking between RATs which was not seemed to be the optimized way.
In the contribution, the possible enhancements of GERAN Iur-g interface are illustrated and analyzed briefly.
2 Analysis on Iur-g Interface in GERAN
The Iur-g interface was designed a point to point logical interface between one BSS and one BSS/RNC within a PLMN which allows support the exchange of signalling information between a BSS and a BSC/RNC with no user plane data be carried. Therefore, multi RATs (BSC-RNC) interworking functionalities as well as that of single RAT (BSC- BSC) could take advantage of introducing Iur-g interface in terms of some aspects:
· Static information exchange between BSC - BSC/RNC .e.g. cell capacity

· Dynamic information exchange between BSC – BSC/RNC .e.g. measurement relevant parameters, real time load, 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 –BSC/RNC.
· Iur-g interface could also benefit VAMOS network through enabling efficient information exchange over links between BSCs directly. This information is mainly for coordinated radio resource management among target cell and its co-channel neighboring cells. For more information. See [3].
3 On enhancements of Iur-g Interface in GERAN
Enhancements of Iur-g interface is aiming to facilitate the improvement of network performance by optimized signaling procedures with no impact on radio interface towards to mobile. Furthermore, it is also technically feasible to reuse existing procedures in other related technologies with minimum implementation efforts. Enhancements of Iur-g interface in GERAN include nonexclusively two aspects: support of Iur-g interface in A/Gb mode and adopt partially RNSAP dedicated procedures to GERAN with necessary modifications.
3.1 Support of Iur-g interface in A/Gb mode
[1] specifies Iur-g interface for GERAN Iu mode but not for A/Gb mode, see below, from section 4.5.1 in 43.051:

The support of the Iur-g interface in GERAN is optional. It should be noted however that this allows for registration areas to span across several BSS (and possibly RNS) areas. Registration areas may refer to GRAs or URAs.

The general principles for the specification of the Iur-g interface are as follows:

· the Iur-g interface should be open;

· the use of the Iur-g interface may be used for Mobile Stations operating in Iu mode but not for Mobile Stations operating in A/Gb mode;

· the Iur-g interface shall support the exchange of signaling information between two BSSs, or between a BSS and an RNC;

· from a logical standpoint, the Iur-g is a point to point interface between two BSSs or between a BSS and an RNC. A point to point logical interface should be feasible even in the absence of a physical direct connection between the two entities;

· the behaviour of the MS shall be independent of the presence of the Iur-g interface or of the presence of any of its planes.

Given the fact that there is no commercial GERAN network operating in Iu mode and relevant implementation work of Iur-g interface has been done at least for some markets with careful consideration and preparations, it seems feasible to expand the support of Iur-g interface from Iu mode to A/Gb mode. It could also minimise standardization efforts as little as possible by keeping the support of Iur-g interface for Iu mode as it is in specification instead of complete removal.

3.2 Adopt partially RNSAP dedicated procedures to GERAN with necessary modifications 
[1] specifies also elementary RNSAP procedures adopted for GERAN 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 GERAN Iur-g, only RNSAP Basic Mobility Procedures and RNSAP Global Procedures are adopted from UTRAN and modified as necessary. 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.

In case of multi RATS interworking .e.g. relocation from TD-SCDMA to GERAN, Iur-g relevant procedure allows solely signaling interaction through core network which is long delay procedure due to the 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 be seen that basic mobility procedure introduces 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


[2] specifies enhanced relocation procedure in dedicated procedure by allowing direct singalling transfer v prior to the normal basic mobility procedure between RNCs through Iur interface which could benefit the delay and performance of relocation. It is believed that this mechanism would also shorten the delay of relocation between BSC and RNC at certain extent.
4 Conclusion
The paper analyses the possible enhancements of Iur-g interface in GERAN with solid considerations and field trial results, GERAN is encouraged to take these into account and make further conclusion.
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