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1. Overall Description:

In [1], RAN1 asked to RAN3 the following question:

RAN3 is asked to confirm the working assumption on the synchronization of the clusters to be soft combined (the delay at the UE between the earliest and latest is assumed to be no more than 1 TTI + 1slot). If better synchronization is achievable from the UTRAN side, RAN1 would welcome an indication of lower values, since this may impact the cost of the buffering in the UE

RAN3 is treating the topic “FDD Transmission Synchronisation for MBMS” already since several meetings (e.g. [2] or [3]), focussing on node synchronisation procedures that are available already since Release 99 and that have a nominal accuracy below 1 timeslot.

There were no concerns provided to RAN3 that these existing synchronisation procedures would not be applicable for establishment of synchronisation for MBMS. Moreover, companies gave the indication that today’s real world RNS deployments can achieve synchronisation accuracies in the order of +/-1 timeslot. Given this, it can be extrapolated that UTRA networks in Rel-6 will be capable to support establishment of synchronisation of transmission of MBMS data streams within cells controlled by the same RNC, achieving an initial accuracy of MBMS P-t-M transmission timing synchronisation in the order of +/-1 timeslot, provided that FACH frame timing can be suitably adjusted (as discussed below).

However, RAN3 discussions revealed two issues have to be addressed further:

· Network deployments may, depending on availability of common clock references for distributed NodeBs, face problems in maintaining synchronisation between MTCH (in particular for long-lasting MBM-Services) 

· Network deployments may face scaling problems when performing synchronisation of MTCH transmission for a high number of cells

Taking implementation, scaling, network topology and maintenance issue into account, a proposal to define different levels of synchronisation in the network [4] was discussed. Based on this, RAN3 discussed defining different alternatives of accuracy for MBMS synchronised transmissions at network level.  Simulcast accuracies 2 and 3 may require introduction of frame offsets for FACH. The other accuracies are felt to be possible with existing specifications.  The simulcast accuracies (defined as the delay between the earliest and latest arriving radio links at the UE) were:

· "MBMS Simulcast Accuracy 0"
This alternative would correspond to a situation where combining of MBMS signals from different cells is not possible at all, either due to entirely different contents on the Physical Channel (S-CCPCH carrying MTCH) or due to no synchronisation support by NodeBs.

· "MBMS Simulcast Accuracy 1" 
This alternative would correspond to a situation where identical MTCH data frames are transmitted from different cells with a maximum difference in time of one TTI plus 1 frame (i.e. one TTI + 38400chips). 
Background:
This alternative is deemed possible for a cluster of cells in NodeBs of the same RNC.
In this case, typically no specific setup of S-CCPCHs for MTCH purpose is assumed. Instead, just a forking of MTCH data frames at MAC level without additional synchronisation of physical channels (S-CCPCH) is envisaged.
Scheduling for S-CCPCH can be done jointly for FACH/PCH/MTCH, where MTCH can be interlaced at TTI level (i.e. interlacing of MTCH between FACH/PCH is typically only performed at odd CFNs)

· "MBMS Simulcast Accuracy 1a" 
This alternative would correspond to a situation where identical MTCH data frames are transmitted from different cells with a maximum difference in time of one TTI plus 1 timeslot (i.e. one TTI + 5120chips). 
Background:
This alternative is deemed possible for a cluster of cells in NodeBs of the same RNC.
In this case, typically no specific setup of S-CCPCHs for MTCH purpose is assumed. Instead, just a forking of MTCH data frames at MAC level without additional synchronisation of physical channels (S-CCPCH) is envisaged.
Scheduling for S-CCPCH can be done jointly for FACH/PCH/MTCH, where MTCH can be interlaced at TTI level (i.e. interlacing of MTCH between FACH/PCH is typically only performed at odd CFNs)

· "MBMS Simulcast Accuracy 2"
This alternative would correspond to a situation where identical MTCH data frames are transmitted from different cells with a maximum difference in time of one radio frame (10msec) plus 1timeslot (i.e. 40960chips).
Background:
This alternative is deemed possible for a cluster of cells in NodeBs of the same RNC.
In this case, typically no specific setup of S-CCPCHs for MTCH purpose is assumed. Instead, just a forking of MTCH data frames at MAC level without additional synchronisation of physical channels (S-CCPCH) is envisaged.
Scheduling for S-CCPCH needs to be done on radio frame basis with precedence for synchronisation of MTCH. For this reason, MTCH data frames over Iub can typically carry any CFN value (odd or even), as different cell’s CFNs need to be co-ordinated at RNC level. It was suggested that instead of co-ordinating CFNs at RNC level, a common “MFN” (MBMS Frame Number) might be created, signalled (at MTCH Setup) and maintained at RNC level for the cluster of cells to enable this level of simulcast accuracy.

· “MBMS Simulcast Accuracy 3”
This alternative would correspond to a situation, where S-CCPCHs carrying MTCH are transmitted from different cells with a maximum difference in time of 5120chips
Background:
This alternative is deemed possible for a cluster of cells in NodeBs of the same RNC.
In this case, typically specific setup of S-CCPCHs for MTCH purpose is required. A proposal how to achieve the timing of these S-CCPCHs was presented to RAN3 in [3] and is based on existing timing measurements in the UTRAN.
From RAN3 protocol perspective, this would require introduction of a “P-CCPCH / S-CCPCH Frame Offset” in NBAP.
From a MAC perspective, this may require introduction of an “MFN” as for simulcast accuracy 2.

· "MBMS Simulcast Accuracy 4"
This alternative would correspond to a situation, where S-CCPCHs with identical physical channels carrying MTCH are transmitted from different cells with a maximum difference in time of 296chips
Background:
This alternative is deemed possible only for cells in same NodeB.
In this case, usually specific setup of S-CCPCHs for MTCH purpose is required.
 From a MAC perspective, RAN3 are considering if this alternative will require insertion of MTCH data frames in FACH frame protocol taking into account CFN/CFN alignment (or “MFN”)  or forking of MTCH data in the NodeB).
Whilst the synchronisation alternatives from above have been identified by RAN3, this does not exclude the definition of additional alternatives in future. As stated earlier, it is assumed that across RNS boundaries “MBMS Simulcast Accuracy 0” is the only available alternative.

Considerations in RAN3 suggest that knowledge on the synchronisation of MTCH transmissions in the network is beneficial for the UE, e.g. for supporting the UEs in their decision on signal detection and macro-diversity-combining techniques. Whilst from RAN3 perspective it would seem feasible to convey the “MBMS Simulcast Accuracy” together with neighbour-cell-information (i.e. indicating to the UE what can be expected from a particular neighbour cell) of course such signalling will have to be discussed and defined by RAN2.

It is RAN3’s assumption that operators can decide on the highest achievable level of synchronisation in their networks, depending e.g. on the available equipment and the applied timing reference. For this reason, it is assumed that UEs are expected to be able to receive MTCH in any of the alternatives (whilst the performance of MTCH reception might differ depending on the synchronisation alternative and the detection/decoding algorithms the UE can apply there).

At the moment, it is RAN3’s assumption that only MTCH will be required to be transmitted in a synchronised manner, i.e. the S-CCPCHs carrying MTCH need to be time aligned in the network. RAN3 assumes it is still ffs whether e.g. MCCH transmissions need to be synchronised between cells.

2. Actions:

To RAN1 group.

ACTION 1:
RAN3 asks RAN1 to take into account the different alternatives of MTCH synchronisation in the network, and to indicate to RAN3 to what extent UE complexity may be improved through tighter inter-Node B synchronization. Note that it is expected that UEs would have to support reception of MTCH in any simulcast accuracy alternative.

ACTION 2:
RAN3 would also ask if RAN1 foresee changes to existing networks or specifications in order to support FACH with a frame offset (i.e., FACH whose first radio frame of a TTI may start at CFN mod F ( 0, where F is the number of radio frames in a TTI) or introduction of an “MFN”.

To RAN2 group.

ACTION 1:
RAN3 asks RAN2 to consider options for signalling different alternatives of synchronisation (“MBMS Simulcast Accuracy”) to the UEs (given there is a confirmation by RAN1 that this information would be useful for the UEs)

ACTION 2:
Moreover, RAN2 is invited to inform RAN3 if RAN3’s assumption that only MTCH needs to be synchronous is or becomes invalid, e.g. as MCCH needs to be synchronous between cells, too.
ACTION 3:
RAN3 would also ask if RAN2 foresee changes to existing networks or specifications in order to support FACH with a frame offset (i.e., FACH whose first radio frame of a TTI may start at CFN mod F ( 0, where F is the number of radio frames in a TTI) or introduction of an “MFN”.
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