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1 Introduction

As an alignment with the UTRAN architecture, TSG GERAN has decided to define an intra-GERAN interface connecting two BSSs, namely the Iur-g interface. The possibility to have an Iur-like interface between a BSS and an RNC has been discussed ([1], [2]) within GERAN, although with no clear outcome. 

This document states that such an interface is necessary. It proposes that liaisons are sent to TSG GERAN and TSG RAN indicating this fact and proposes that the impacted S2 documents are identified and updated accordingly. 

2 Benefits of the Iur-g interface

The benefits of an interface similar to the Iur in GERAN have been discussed over the last months and meetings and the Iur-g has been defined between BSSs [1]. It has also been agreed that the Iur-g will initially only contain the control plane only, from a subset of the RNSAP protocol defined for the Iur [4].

Probably the main benefit is that the Iur-g interface allows the definition of GERAN Registration Areas (GRA) that need not be constrained to one BSC area. When the mobile station is in the RRC-GRA_PCH state [1], it informs the network about cell changes only when they imply a change of GRA. When the BSC (i.e. the serving BSC) receives paging messages for this mobile station from the Core Network (CN):

· it broadcast them in its cells belonging to the URA/GRA and

· it sends a PAGING REQUEST message [4] via the Iur-g interface(s) towards other BSS(s) which are parenting cells that also belong to the same URA/GRA.

This flexible definition of GRAs will certainly reduce unnecessary location management signalling both in the core and access networks; reduce Iu interface establishments and releases and will improve mobile terminating call success rates. These features are sufficiently important to network operators (at least Vodafone) to require that this interface is supportable.

It should be remembered that a large part of the original UMTS core network architecture work took seriously the problems caused by dual mode mobiles frequently toggling between UMTS and GSM coverage areas (eg in indoor coverage situations). The current architecture specifications permit network operators to design networks that alleviate this potential problem (eg common LA IDs and RA IDs for GSM and UMTS cells). 

Defining GSM and UMTS cells in common LAs and RAs permits an inactive mobile (ie one that is not transferring data or speech) to change from UMTS to GSM coverage or, vice versa, without any signalling to the network. Currently this is possible because GSM-GPRS is does not use the connection oriented Iu interface.

When the Iu interface was introduced to GERAN, GERAN also had to adopt the GRA and Radio Network Temporary Identity concepts. With these concepts, an inactive mobile will perform signalling to the network whenever it changes between GSM and UMTS coverage unless the GRA IDs and URA IDs indicate the same area.

In order for GSM and UMTS cells to broadcast the same GRA/URA ID and maintain the ability to page the mobile in both GSM and UMTS cells with the correct RNTI, it seems to be necessary to have an Iur like interface between RNC and BSC.

The absence of this RNC-BSC interface radically changes the design of the R’99 GSM-UMTS system. Vodafone does not believe that such a radical change should be performed without proper study. Currently no such studies seem to have been performed. Hence to maintain the current status, the inter RAN Iur-like interface seems to be necessary in order to avoid a fundamental network redesign. 

Hence, 
(a) to minimise risks caused by unplanned network redesigns;
(b) to alleviate excessive network signalling and
(c) to avoid harm to mobile terminating call success rates,
Vodafone believe that this inter RAN interface has to be defined. 

3 Requirements on the Iur interface

The inter-system Iur interface should be adopted according to the following principles:

· this interface shall be open;

· this interface shall support the exchange of signalling information between a BSS and an RNC

· from a logical standpoint, this interface is a point to point interface between one BSS and one RNC within a PLMN. From a physical point of view, the interface could share Iu or other transmission resources;

· in a similar manner to the Iur and the intra-GERAN Iur-g interfaces, the GERAN specifications shall ensure that all mobiles function correctly irrespective of the presence or absence of the inter-RAN Iur-g interface. This “transparency principle” can be used to allow infrastructure manufacturers to implement this interface independently of other features.

4 Conclusion

It seems that without an interface between RNC and BSC, the GERAN work will cause a degradation in Mobile Terminating paging success rates and cause unnecessary load on the networks. Further, there do not seem to have been any studies in SA 2 as to how the GSM/UMTS system works without this interface. Hence its absence changes SA 2’s R’99 architecture in an unknown manner and poses significant risks.

In order to reduce the load that location management procedures cause in the network, it is recommended to define RRAs that can contain both GERAN and UTRAN cells. This leads to the need for an Iur-like interface between a BSS and an RNC, which can have other side benefits (e.g. greatly reduced relocation rates). Vodafone see no reason to define a different set of procedures on this interface than those that will be defined for the already accepted intra-GERAN Iur-g interface. Hence it is proposed that this is not a new interface, but the Iur-g is also used here.

The inter-RAN Iur-g interface should be defined in R5. Vodafone proposes that, if possible, this interface is specified in the same timescales as the intra-GERAN Iur-g (ie “early R5”, eg June 2001). If this is not possible, the completion of this interface specification should be targeted for the December 2001 R5, provided the principle of transparency mentioned in section 3 is adhered to.

5 Proposal

SA2 are requested to endorse the need for this interface between RNC and GERAN.

SA 2 are requested to liaise with TSG GERAN and TSG RAN indicating their decision. 

SA 2 are requested to identify the impacted S2 documents so that updates can be prepared. 
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