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1 Introduction

At session start the CRNC decides the channel type to be used in the cell. In case of the DRNC case this information is transported over Iur to inform all SRNCs which has UEs interested in the particular MBMS session. In case of ptp it is mandated to send the ptp/ptm indication in order to initiate paging and resource allocation in SRNC for ptp transmission. No conclusion has been made for the ptm decision, if SRNC is to be informed of a ptm decision for a cell .It was assumed to be implicitly ptm for the cell. This was discussed shortly at RAN3#41bis and in [1]. 
This paper discusses the handling of ptp/ptm in SRNC and DRNC/CRNC and signalling over Iur to exchange ptp/ptm status information.

There are two cases to be concluded the need to explicitly signal ptm from DRNC and the need of a ptp/ptm decision algorithm in SRNC.

2 Discussions 

There are three distinctive use cases when to consider the ptp/ptm decision in CRNC. They are at session start, at mobility over Iur and at change of MBMS transmission mode (ptp(ptm, ptm(ptp).

The MBMS transmission mode change may typically be triggered as a result of the re-counting algorithm in CRNC during a ongoing MBMS session, but may also be a result of the resource situation in the cell (power, codes, etc.).

A distributed architecture is proposed to handle ptp/ptm MBMS transmission mode for the non-selective and selective combining. The decision model consists of two entities, one implemented in CRNC and one in SRNC. 

The CRNC shall decide per cell whether ptp or ptm transmission shall apply in the cell for delivery of the MBMS content.

The SRNC shall decide per UE connection (SRNC UE context) whether ptp/ptm shall apply for delivery of the MBMS contents to the UE.

In the decision process on ptp/ptm to delivery the contents to the UE in multi-cast area SRNC and DRNC need to interact over Iur by exchanging ptp/ptm information.

The purpose of the distributed decision model for ptp/ptm is to handle soft combining/selective combining UE connections and to handle multiple UE connections in the drift RNC case (the cell in the DRNC serves a number of connections to different SRNC).

In case of selective/soft combining it is important to apply same transmission mode for each RL in the UE connection.

2.1 Architecture
The distributed architecture consists of the CRNC decision function in CRNC and the SRNC decision function in SRNC.

The CRNC decision function handles decision of ptp/ptm per cell and MBMS service. The function may at any point in time initiate a notification to be sent to SRNC. Typically this will happen at congestion in the cell, at session start and due to ptp/ptm transitions. The CRNC will include ptp or ptm for the cell in signalling to SRNC.

The SRNC decision function handles decision on ptp/ptm per connection and MBMS service. Based on DRNC UE context information received from DRNC and own SRNC UE context information the SRNC decides on ptp/ptm. Typically it may happen time from time that DRNC indicating ptm for the cell the SRNC takes a decision on ptp for the UE connection. The result will be that the UE connection is configured with ptp in the cell and the rest of UE connections in the cell are configured with ptm.
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Each cell instance includes a list of services that are active in the cell.
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2.2 Ptp ( ptm transition in DRNC

The current stage 2 does not allow for sending ptm indication over Iur to notify SRNC. In figure 1 there will be no ptm indication sent for cell 1. The SRNC will implicitly regard ptm is configured in cell 1.This will normally not cause any problem at session start.
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However in case cell 1 is not capable of ptm the MBMS service is not set up in cell 1. The DRNC is then not including any information on ptp/ptm in signalling to SRNC. The SRNC then assumes ptm implicitly for the cell and will therefore page the UE for ptm in the cell. However the CRNC will not configure any ptm resource in cell 1, resulting in that the UE is not configured properly in cell 1 to receive MBMS data.

For UEs in URA_PCH/CELL_PCH/CELL_FACH, the SRNC will not page or assign any MBMS resources for the UEs in the cell. The CRNC will not configure MICH/MCCH nor setting up the ptm resource in the cell. The consequence is the UE is not receiving MBMS in cell 1. 

A transition from ptp ( ptm in cell 1 will not currently be discovered by SRNC and in case a state transition ptp ( ptm occurs in cell 2 and cell 3 for a UE in soft combining in cell 1,2 and 3 there is a need to reconfigure the reception for the UE in ptm mode, however SRNC will regard cell 1 as ptp and will continue to keep the UE in ptp. The result is that the UE will unnecessary consume PS RAB in each cell.

By indicating the transition to ptm in cell 1 to SRNC the SRNC may reconfigure the UE to receive MBMS transmission on ptm so that the PS RAB can be released.

2.3 Conclusions

In order to support the distributed decision logic for ptp/ptm in SRNC and DRNC it is proposed to include indication of ptm in RNSAP signalling. It is therefore proposed to update MBMS Channel type indication with ptm indication.
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