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Paging over Iur-g

1. Introduction

This paper discusses the potential CN paging problem identified for MS in Iu mode that is operating in RRC GRA/URA_PCH State. A possible working assumption is also proposed on how the problem can be minimized.

The problem occurs when the MS is in PS connected state in RRC URA/GRA_PCH state and receives a CS page. If the MS when it receives the page is in a RNC/BSC area other than the Serving RNC/BSC area an SRNS/SBSS Relocation is needed. The reason why the relocation is needed is because all NAS signaling in UTRAN is sent on dedicated channels and dedicated channels requires a user plane Iur which is not supported by the Iur-g. After the SBSS/SRNC relocation the MS can potentially be in a different MSC area and therefore the page response would be lost. This issue is described in more detail in [1].

Two possible solutions have been proposed to solve this issue.

In [2] restrictions are put on how the GRA/URAs can be allocated in GERAN and between GERAN/UTRAN. The main issues raised with this solution is that it introduces “hard” borders between GRAs and between URAs and GRAs since they are not allowed to overlap a LA border. It also introduces an unwanted dependency between RAN and CN areas.

In [3] it is proposed to “piggyback” the CS page response on the Cell Update command that is sent over the Iur-g. This makes it possible to transfer the CS page response over the Iur-g control plane instead of sending it over the user plane, which is done today over the Iur interface. The main issue raised with this solution is that it has severe impacts to UTRAN. It is also still unclear if it is possible to transfer the CS page response on a common channel in UTRAN.

This paper proposes and alternative hybrid solution that has no impacts on UTRAN and has fewer limitations than the solution described in [2].  Chapter 2 presents the solution for the different scenarios and chapter 3 discusses the impacts of adopting the solution. It shall be noted that this solution does not require MSC in pool however some limitations with the proposed solution might be reduced if MSC in pool is supported. 

2. Solution for different scenarios

2.1. RNC and BSC is in the same MSC area or MSC pool (No changes)

For this scenario there is no problem to allocate overlapping URA/GRAs. The CS page response will be routed to the correct MSC. Since the LA is not used for MS in Iu Connected mode it will not be a problem if the BSCs/RNCs supports more than one LA. 

2.2. RNC and RNC is in the same or different MSC area or MSC pool (No changes)

For this scenario there is no problem to allocate overlapping URAs. The CS page response will be sent over the Iur user plane to the correct MSC.

2.3. BSC and BSC is in the same MSC area or MSC pool (No changes)

This scenario introduces no problem according to the same principles as in chapter 2.1.

2.4. BSC and BSC is in different MSC area or different MSC pool (New functionality needed)

This scenario currently introduces problems to allocate overlapping GRAs. The proposed solution is to introduce a new GERAN specific way of making it possible to transfer the RRC Initial Direct Transfer message over the Iur-g control plane within an RNSAP message.

The exact solution to achieve the transfer of NAS messages over Iur-g is for further study but the solution could either be based on [3] or, since it is only affecting GERAN, it is possible to have a solution that is it more transparent to the MS and avoid changes to the RRC signaling. In any case the principle that the presence of the Iur-g interface shall be invisible to the MS shall be followed.

If this new functionality is added it will be possible to allocate GRAs within GERAN without any restrictions.

2.5. BSC and RNC in different MSC area or MSC pool (Limitations introduced)

For this case it is proposed to allocate different URA/GRAs for the cells in the BSC and in the RNC. When the MS is moving between the BSC and RNC it will perform a URA/GRA Update that triggers the SBSS relocation.


3. Impacts of adopting the proposed solution

3.1. Allocation of URAs/GRAs

When allocating a URA/GRA with both GERAN Iu and UTRAN cells, all cells need to belong to the same MSC or MSC pool. Allocation of GRA with only GERAN cells or allocation of URA with only UTRAN cells can still be done without any restrictions.

3.2. Signaling and performance impacts

This solution makes it possible to allocate URA/GRAs that overlap UTRAN and GERAN. It is also possible to allocated URA/GRAs that overlap each other as well as the LA/RA borders within UTRAN and GERAN. However there will still be some border areas between GERAN and UTRAN cells where the MS need to change Registration Area. In those places the MS need to rely on other mechanisms like cell hysteresis and thresholds between GSM/UMTS to avoid causing too much signaling load. It is FFS if the URA/GRAs can be introduced in the cell re-selection algorithm.

4. Conclusion

This paper proposes that new functionality should be added within GERAN that makes it possible to transfer RRC Initial Direct Transfer message over the Iur-g interface. It also proposes some limitations to the allocation of URA/GRAs that overlap UTRAN and GERAN. These limitations and new functionality can if accepted be used as a working assumption to solve the CN paging over Iur-g issues within TSG GERAN.
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	Figure 1: Possible ways to allocate overlapping URAs and GRAs








