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1. Introduction
RAN2 would like to thank RAN1 for the MBMS questions sent in their liaison “LS on questions on MBMS”. This is the response to that liaison.

2. General

The scheduling information for MBMS services is planned to be sent on the same S-CCPCH as the MBMS services (which are sent over MTCH) to which it applies. I.e. 25.346 states in section 8.3.7: 


The MTCH SCHEDULING INFORMATION includes:
· The beginning and duration for possible MBMS service transmissions on this S-CCPCH.

Whenever the MTCH is thus sent on an S-CCPCH which does not carry the MCCH in the cell, the MTCH SCHEDULING INFORMATION will be sent on a separate logical channel, sometimes referred to as the MBMS Scheduling Channel “MSCH”. If there are multiple S-CCPCH’s carrying MTCH’s in a cell, multiple MSCH’s will be present, one MSCH per S-CCPCH carrying MTCH.

RAN2 has not concluded yet whether:

· the MTCH SCHEDULING INFORMATION will be sent on the MCCH in case this is present on the S-CCPCH, or whether still a separate MSCH will be used;

· the MCCH or MSCH will be mandated to be transported in a separate transport channel.

Based on the outcome of the Cannes joint meeting with RAN1, RAN2 has so far considered two combining approaches:

A) Full soft combining method

This method reuses the principles already developed for the support of soft handover in R99. In this case all MBMS services transported on this S-CCPCH can be soft-combined with the S-CCPCH in the neighbouring cell.
B) Selective combining method
The information for a certain MBMS service (=certain MTCH) can be selective combined at RLC level. For L1, this reception is handled as two separate streams. Note that when two MTCH’s sent on an S-CCPCH can be selective combined, this does not say anything about the combining possibilities for the other information sent on this S-CCPCH.

RAN2 understands that an enhanced version of the full soft combining method is considered in RAN1 which could be called “Partial soft-combining”:

C) Partial Soft-combining method
During some time intervals the information from S-CCPCH’s from neighbouring cells can be soft-combined, during other time intervals the S-CCPCH’s cannot be soft combined. The MBMS services transmitted during the “soft-combining intervals” can be soft combined. MBMS services transmitted outside these time intervals could be selection combined or not combined at all (e.g. because they are only transmitted in one of the cells).
RAN2 has not studied what the effects are of this solution on the current MBMS Stage-2 architecture.
Furthermore it is understood that for TDD there is an additional combining method:
D) 
Transport channel soft combining.
3. RAN1 question

W.r.t. the RAN1 questions, RAN2 has the following replies (RAN1 questions in italic/bold):

1. What is the information that the UE should rely on in order to identify when to apply combining and when not to apply combining? Is that a correct assumption the UE should solely rely on the MBMS NEIGHBOURING CELL INFORMATION transmitted on the MCCH or is there any other information the UE should consider? 
RAN2 can confirm RAN1’s understanding that based on information on the MCCH (MBMS NEIGHBOURING CELL INFORMATION signalling flow), the UE will know for a certain MBMS service with which neighbouring cells it can apply what combining.
2. Does the UE monitor the MCCH from a single cell and should we assume that combining may only apply on the MTCH?

RAN2 assumes that the UE is required to monitor the MCCH from a single cell (selected cell) only.

Between neighbouring cells:

1) Different MBMS services might be provided in point-to-multipoint due to counting, or due to the fact that one cell is part of the multicast service area and the other is not. Further more, for some MTCH’s the UTRAN might support selective combining, for others soft-combining. As a result, there are three combining possibilities for MTCH:


- no combining (e.g. because the service is not provided in PTM in one of the cells)



- soft combining



- selective combining

2) The information carried on the MCCH will be different and can thus not be combined.

3) The information carried on the MSCH will be different, unless all services scheduled on the S-CCPCH are the same and have identical scheduling. In this case full soft-combining can be applied on the S-CCPCH (combining approach A above) including the MSCH
.
Whether soft-combining could also be applied on parts of the MBMS SCHEDULING INFORMATION for the approach C above has not been discussed.
Currently RAN2 assumes that the scheduling information provided on a S-CCPCH will concern the MBMS services (MTCH’s) on that S-CCPCH in that cell. Only in the case of soft-combining between two neighbouring cells, this will give a direct indication of the scheduling in a neighbouring cell.
RAN2 has been discussing how the UE can know the scheduling of an MBMS service in a neighbouring cell for the case of selective combining without final conclusion. Two main approaches exist:

1) The UE also has to receive the MSCH from the neighbouring cell;

2) The UE can derive the scheduling information for the neighbouring cell based on the information received on the MSCH in the first cell.

3. if the MCCH and MTCH are mapped onto the same S-CCPCH, and since the MCCH, is of variable length, only the beginning of the MCCH being indicated in advance (as indicated in section 5.2.3 of TS 25.356), is that exactly clear when the MTCH on which combining applies starts on that S-CCPCH ? 
The answer to this question will depend on which combining approach is used:

A) Full soft-combining method
All the information provided on S-CCPCH 1 from cell1 and S-CCPCH2 from cell2 can be soft-combined, so soft-combining is applicable all the time.
Note that since the contents of the MCCH will be different in every cell, the MCCH cannot be mapped to such an S-CCPCH.
B) Selective combining method
No combining is applicable on L1.

C) Partial soft-combining method
In this case, certain time intervals of the S-CCPCH can be soft-combined, others cannot be soft-combined. In this case the UE will have to reconfigure the L1 based on whether soft-combining should be applied or not.
D) Transport channel combining method (TDD only)
In this case MCCH and MTCH can be mapped to the same S-CCPCH if MCCH and MTCH are mapped to separate FACHs. 


RAN2 assumes that for approach C), 2 cases need to be discerned:


1. UE just receiving the scheduling information and becoming aware that it needs to switch the L1 combining configuration.
After having received the concerning scheduling information, RAN2 assumes that the UE will have to process the concerning RRC message (L3-delay), and afterwards reconfigure the physical layer in the UE (L1-delay).
2. UE has previously received the scheduling information and is aware that a L1 combining reconfiguration needs to be executed at SFNx.
In this case only the L1-delay is applicable.


RAN2 has only briefly discussed the L3-delay and not agreed on any value. Currently in RRC (section 13.5.2), typical RRC processing delays are between 50 and 100ms. The quantification of the L1-delay is considered a RAN1 issue
RAN2 has not discussed how the UE becomes aware of the timing related to partial soft combining.
4. Assuming the scheduling applies on the MTCH and such scheduling information is provided on the MCCH, is sufficient time left for the UE to process the MCCH (and possibly understand where the MCCH stops) in order to identify the MTCH positions before having to read the said MTCH with the required QoS?
So far, RAN2 has not excluded any multiplexing options on the S-CCPCH w.r.t. multiplexing different MTCH’s or MTCH and MSCH in the same TTI. 

RAN2 assumes that when the UTRAN takes the agreed L3-delay and L1-delay into account when providing scheduling information, it should in principle be possible to allow the UE to always have a correctly configured L1 configuration.
4. Actions:

To RAN1:
RAN2 would kindly ask RAN1 to take the provided replies into account.
5. Date of Next T1 Meetings:

3GPP TSG-RAN WG2 meeting #44
04-08 October

Sophia-Antipolis, France
3GPP TSG-RAN WG2 meeting #45
15-19 November
Shin-yokohama, Japan
� This liaison does not discriminate between the different options to implement L1 soft-combining. It is assumed that whether rake combining or LLR combining is used is not relevant for this discussion.


� RAN2 has not discussed in detail how the MSCH contents can be made the same for this case. It is clear that the scheduling information should e.g. not be based on SFN.





