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1. Introduction
One of the major benefit form MBMS architecture is efficient usage of radio network and core-network resourses. Users for the same MBMS service in Gn, Iu and Uu interfaces will share the resources. It should be noted that radio interface efficiency could be the main focal point. 

Decision process for selection of point to point or point to multipoint configuration has been proposed in order not to waste the radio interface. The decision process is based on the number of users in a cell. If the number of users in a cell is large enough, then point to multipoint channel (common channel) will be used for a MBMS data transmission.

MBMS service may assume the high bit data rate (up to 64kb/s or more), there can be power allocation problem as noted in [1] when common channel is used for MBMS service. In this paper, synchronised transmission of MBMS data over several cells is introduced to solve the power allocation problem.

2. Synchnronised transmission over different cells

As shown in Figure 1, MBMS data will be duplicated at SGSN and RNC and it will be forwarded to Node B. Since the propagation delay and processing time is different for each path, the difference between transmission time from each cell can be big enough for UE not to combine the same data. For example, in the Figure 1, Node B11 and Node 12 can transmit the same data at different time and the time difference can be too big for the UE1 to combine the data even though the data from each cell is exactly the same.

If the data is transmitted using point-to-point channel (dedicated channel), then it is guaranteed for the data is received by a UE at almost same time for the UE to combine the data since there is synchronisation procedure for dedicated channel. For the point to multipoint channel (common channel), synchronisation procedure can be addapted as dedication channel case in order to obtain soft combining gain when UE is in handover region between cells. 

2.1 Synchnronised transmission over different cells
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Figure 1: RNC transmits the same data to multiple Node Bs for transmission with the same CFN and UE can receive the same data from multiple cells for soft combining.
As for the case of dedicated channel, RNC can get the information from Node B or UE for timing difference between cells and determine the timing offset for MBMS data transmission at each cell. RNC transmit the same data to multiple Node Bs with the same CFN and each Node B transmit the data with CFN over air based on the pre-signalled timing offset between the CFN and its own SFN.
Since the timing offset information can be also given to UEs, each UE can receive the same data from multiple cell and combine the data using the timing offset informaiton.

It can be determined by RAN group which measurement is used for RNC to get the information for time difference between cells and whether the MBMS data transmission over Iub is per cell or per Node B.

It is FFS whether synchronisation of transmission over inter RNC is possible. 

4. Proposal

Intra RNC synchronisation issue can be discussed by RAN group and SA2 may wait for the decision of RAN group for further discussion. However SA2 can investigate the open issue whether synchronisation of transmission over inter RNC is feasible.

It is proposed to add the following text as a new section 6.16 in the TR for further discussion.
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Text proposal to TR23.846

6.1  
UTRAN/GERAN Functionality
· The UTRAN shall deliver the MBMS service over at least the broadcast or multicast service area. The served area might be larger than the multicast or broadcast area, e.g. when the multicast or broadcast area does not exactly map onto cell or LA borders of the UTRAN.

· The UTRAN may establish point to multipoint channels at the air interface without any required uplink radio signaling from the UE(s) for broadcast mode
· The UTRAN may deliver the MBMS data in synchronized way over different cells in the case of point to point channel in order for UE(s) to combine the same MBMS data from multiple cells. It is FFS in the case of point to multipoint channel. 
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