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1. Introduction

In the last RAN3 meeting Iur linking was discussed in [R3-031071], which described Iur linking effects to CN and about the RRC state considerations when linking can be done. In that time it was concluded in RAN3#37 that more study is needed.  In this contribution RRC state and session start considerations are discussed further. 

2. Discussion 

Cell_PCH

The UE will remain under some other CRNC and in Cell_PCH state when SRNC decides not to do the SRNS relocation and it will remain as Anchor RNC. Every time the UE changes the cell, it does the Cell Update and there is a possibility that UE Linking is done in the same phase. 

The only problem in current functionality is that UE context doesn’t exist any more after CRNC has sent the Cell Update Confirm back to UE. Also there are no Iur interface existing. But for the linking purposes UE Context (and possibly the Iur interface) should be kept.

When the UE moves under the some other CRNC, there is no mobility related messages to the previous CRNC and for that purpose we need to used MBMS specific UE De-Linking message. 

URA_PCH

This state is basically like Cell_PCH state with the difference that UE location is known in URA level and UE uses the URA Update to inform its mobility to SRNC. Another difference is that there could be the possibility that UE linking is done twice, because the first linking is done in URA level, and if CRNC starts counting, the UE also in URA_PCH will respond to it. If the SRNC decides to move UE eg. into Cell_PCH state, the cell level information should be provided to CRNC to be used in counting.

Cell_FACH

The UE stays in Cell_FACH when it has common channel resources allocated in DRNC. Also the UE Context exists in this case in DRNC. 

The UE Linking could be created when those two resources, the common channel and UE Context are created.

Cell_DCH

The UE remains in Cell_DCH when it has DCH allocated, eg some other packet/voice service ongoing. 

In Cell_DCH case the UE may have multiple RLs and its location is known in active set level and whenever the active set is updated the UE linking information could be updated also.

It is FFS who decides from which cell UE will receive the MBMS data. In the ptm case UE in principle may receive data from the any cell belonging to the active set, but it is not decided in RAN2 if it’s allowed. If this is the case, the UTRAN doesn’t know which cell UE is using for MBMS. 
3. Conclusion

The conclusion is that current Iur related mobility procedures could be used for the most of the UE linking cases. It is proposed that they should be used as much as possible, but only during the session. In session start, the MBMS related UE Linking should be used, because in that phase no other mobility related procedures are exchanged. 

Nokia view is that continuous UE Linking processing should be avoided outside the session and the UE Linking information is kept in (D)CRNC only when the session is ongoing. The SRNC should store the UE Linking information to its MBMS Service and UE Contexts, but other CRNCs should not be affected before the service and data is actually going to be delivered. Until that the SRNC will keep the Linking information and start SRNC actions to provide MBMS to UE in Session Start.

The Nokia view how session start is executed nearly in every Session Start cases from the (D)CRNC point of view is like this:

When the (D)CRNC receives the Session Start, it starts the MBMS phase 2 [Figure 14. timeline of MBMS service, in RAN2 TS]. It will check its own Ues (Linked via Iu and located under its cells) and if that is not enough to justify ptm transmission, (D)CRNC starts “counting period” (idle period of seconds in phase 2 [Figure 14. timeline of MBMS service, in RAN2 TS]). During that period, (D)CRNC will receive RRC connection and Iur linking requests. And when the ptm threshold is exceeded, the counting period will be finished and ptm RB can be created immediately. If the ptm threshold is not exceeded after the “counting period”, the ptp links will be created.

Another Session Start scenario is that (D)CRNC doesn’t have any UEs linked before Session Start. In that case it will Register to its SGSN and will receive the session parameters and proceed the phase 2. This scenario is estimated to be very rare case.

And when the session is ongoing the current Iur mobility procedures are used as much as possible in both scenarios.

_________________________________________________________________________________

Proposal is to conclude Iur linking discussion with captured changes to RAN2 TS25.346:

5.1.5 UE Linking

UE Linking denotes the process where a UE is linked to an MBMS service context in the SRNC.

MBMS UE linking procedure is performed in following cases.
1. When the UE is moved to PMM CONNECTED and sets up a PS RAB This may happen at any point in time during the whole service availability (i.e. before, during and between Sessions).
2. When the UE joins the service and is in PMM CONNECTED due to an existing PS RAB. This may happen at any point in time during the whole service availability (i.e. before, during and between Sessions). 

3. When the UE is moved to PMM CONNECTED only for MBMS purpose, e.g. to response counting/recounting indication or response ptp bearer indication from RNC. This may happen at any point in time during MBMS sessions.

Keeping UEs in PMM CONNECTED only for MBMS between sessions is implementation specific. The UE linking is performed via UE dedicated Iu procedures. An entry for the UE is added to the MBMS service context in the SRNC. If the MBMS service context doesn’t exist yet it needs to be created. 

In case the UE consumes radio resources from a drift RNC, the UE Linking needs to be performed via Iur, which is done when the session is ongoing.
NOTE: The MBMS Attach/Detach procedure provides the UE Linking/Unlinking functionality via Iur.

NOTE: An additional function needs to be provided to unlink a UE from an MBMS service context via Iu.
8.9.1 MBMS Attach/Detach over Iur
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Figure 10: MBMS attach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS to UEs in PMM CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to add a new UE to the total number of UEs in a given cell/URA using a MBMS service. The signalling flow is initiated when an UE with an ongoing MBMS service enters in a new cell controlled by the CRNC. The MBMS ATTACH REQUEST contains the Cell Id of the new cell or URA ID of the new URA, the MBMS Service Id, the U-RNTI of the UE [FFS].
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Figure 11: MBMS detach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS to UEs in PMM CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to decrease the total number of UEs receiving an MBMS service in a given cell or URA. The signalling flow is initiated when a UE with an ongoing MBMS service leaves a cell or URA controlled by the CRNC. The MBMS DETACH REQUEST contains the Cell Id of the old cell or URA ID of the old URA, the MBMS Service Id, the U-RNTI of the UE [FFS].
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