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Introduction

As requested by TSG SA plenary SA 2 has held an email discussion on the architecture impacts of the solutions for shared network scenarios considered by RAN 3.

The information in this paper should not be considered as official SA2 positions but rather as an initial response to the request from TSG SA.  SA2 welcome RAN3 feedback on our understanding and on the technical issues identified by this paper.

SA 2 will provide official LS with further guidance at the next SA2 meeting (April 22-26).

Background

RAN 3 has studied and proposed solutions for two network sharing scenarios in the release 5 timeframe. One is the Geographically Split Network and the other is the Common Shared Network, for more details on the scenarios see appendix A. It is also understood that the proposed solutions would support both scenarios.

The solutions that have been discussed in RAN 3 can be characterised as “Iu based” or “non-Iu based”. The non-Iu based solution relies on IMSI classification in the RNS. The Iu based solution can be further subdivided into the LA, SNA and SAG solution and these solutions rely on IMSI classification in the CN. The primary differences between the Iu based solutions are the way the information on the allowed NWs is carried over the Iu interface and the amount of data to be configured in RAN and CN nodes.

The work in RAN 3 has been focused on UTRAN and the Iu interface. Hence the feature should work also for GERAN in Iu mode. So far no work has been done to include the feature for the A/Gb interface. This means that HO from one NW in Iu mode selectively to one of several NW supporting A/Gb (or Iu) mode is possible while HO from one NW in A/Gb mode selectively to another NW in Iu or A/Gb mode is not supported (without similar changes to the A and Gb interface). Given that the latter scenario is one of the scenarios that can be deployed now, then this seems important to study. Note that as NACC is introduced for GERAN, the Gb interface will require equivalent changes as the A interface when this feature is introduced for GERAN in A/Gb mode.
Initial SA 2 Understanding of Technical Issues Related to Network Sharing

Unfortunately RAN3 provided rather a set of stage 3 CRs than stage 2 like descriptions of the solutions. SA 2 has discussed the Iu based solution(s) and the non-Iu based solution for network sharing. SA 2 prefers the Iu based solutions primarily because the non-Iu based solution would require IMSI analysis based on roaming tables configured in the RNS. It would also be necessary to keep the roaming tables synchronised with the corresponding roaming tables in the CN. And, the non-Iu based solution can not prevent the handover of international roamers into a non-shared RAN part which does not belong to the serving CN
There has been some discussion on benefits and drawbacks between the Iu based solution. (LA, SNA and SAG). SA2 has currently no strong preference between the solutions. Caused by the lack of stage 2 descriptions for the solutions their impact on the overall architecture is not yet completely analysed by SA2. SA2 think that the SAG based solution is not correctly described by the provided stage 3 CRs. Especially the vague definition of the SAG prevents the analysis of the architectural impacts. Further investigations are needed. SA2 however would like to provide guidelines for assessing the Iu based solutions:

· The way the information is carried over Iu shall be optimised e.g considering solutions that avoid sending the same information for each new establishment of a signaling connection on Iu. 

· It is desirable to avoid complex solutions that have a high impact on OAM (and external co-ordination between OAM of CN and of UTRAN) and that induce extensive amount of new data to be configured.

· The coordination of OAM between OAM of the different PLMN shall be avoided and should not be required unless deemed as absolutely mandatory
During the discussions SA2 has increased the understanding of the issues raised in the LS sent from SA2 to RAN 3 (S2-020860):
1)
Does network sharing need to be considered for other radio access networks? (eg GERAN-Iu mode; GERAN A/Gb mode; or W-LAN)

SA2 now understands that the network sharing solutions for Release 5 is only applicable to UTRAN (both FDD and TDD) and GERAN Iu mode. The other RATs (e.g. GERAN A/Gb mode and W-LAN) have not been discussed and would be considered for R6.

2)
Experience of national roaming has shown that it is beneficial to provide different national roaming rights to different subsets of one operator’s subscribers. It is difficult to see how RAN 3 can provide this functionality without the use of new MAP signalling (or by CN 4 approving the abuse of existing MAP signalling).

SA 2 now understands that this functionality has not been addressed and is waiting for this study to be performed. SA2 did not intend to change the MAP interface in Release 5, thus, if required the standardisation of the network sharing in Release 5 would be jeopardised.
3)
With regard to Figure 1 from R3-020286, there are likely to be multiple underlying GSM networks. Different subscribers within the GSM networks may have different “handover rights” to the different UMTS network segments. Has RAN 3 analysed this, and if so, does it have any impact on the GERAN, SA 2 or CN specifications?

SA 2’s understanding is that this has not been investigated, as it is not part of the scenarios. However, as this is likely to be one of the scenarios at the ‘launch’ of the UMTS network sharing schemes, SA2 still believe that it needs to be studied.
Other Technical Issues

SA 2 has also had some discussion on the feasibility of network sharing in release 5. Some concerns have been raised on forwards compatibility and impacts on other system aspects. 

SA2 is committed to provide guidance on the impact on system architecture of the network-sharing proposal by RAN3 in time for TSG SA to make an informed decision on which release network sharing should be placed.  It is understood that this discussion will also take into account inputs from other relevant groups.

Appendix A: Scenarios for Network Sharing

Geographically Split Network

The Geographically Split network solution results in a situation in which different UE’s which are allowed access to a UTRAN have different access restrictions to different parts of this UMTS RAN. An example situation is shown in figure 1:
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Figure 1: Geographically Split example

In this example, operator A and B work together to cover a whole country but still compete in the middle area where they both have coverage. The PLMN’s of Operator A and B UMTS RAN’s will typically be equivalent PLMN’s in this solution. UE’s of operator B might be allowed in the whole UTRAN of operator A except where the two UTRAN’s overlap. In these overlap areas, access of operator B UE’s to LA/cells of operator A would normally be restricted. 

Common Shared Network

In the Common Shared Network scenario, there are no access issues within the UTRAN but at the borders of the UTRAN, the UTRAN has to consider the correct neighbouring GSM/UMTS cells as possible candidates for handovers. 
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Figure 2: Common Shared Network example

In figure 2, UMTS operator A has allowed access to UE’s from operators B and C to its UMTS network. When a UE moves as indicated, the correct GSM cells should be considered for handovers. The situation is further complicated because national roaming restrictions might exist between e.g. operator C and operator B.

Comparison

Note that although in figure 2, the neighbouring networks are considered to be GSM networks, this is not required; they could also be UMTS networks. Although in such a situation, there is more than 1 UMTS network involved, still this Common Shared Network case is quite different from the Geographically Split Network case:

· In the Geographically Split Network case, the shared UMTS area is covered by multiple (equivalent) UTRANs each with their own PLMN-Id, whereas in Common Shared Network case, the shared UMTS area is covered by one UTRAN (one PLMN-Id). 

· In the Geographically Split case, the focus is on access restriction issues within the shared UTRAN. In the Common Shared Network case, the focus is on access restriction issues at the boundary of the shared UTRAN to cells of neighboring networks.

The above two cases should be considered “school examples”. Real-life configurations might be complex combinations of these two cases. E.g., since the “equivalent PLMN UTRANs” of the Geographically Split will typically also have neighbouring networks, the problem described for the Common Shared network might also occur at the boundary of the Geographically Split network. 

