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1 Introduction

We discuss and propose several aspects of LTE multicast/broadcast in this document.
2 Multicast/broadcast service scenarios
Discussion on the RAN and RAN1 reflector before this meeting show there are two types of service scenarios for multicast/broadcast: cell specific contents and cell group contents. The cell specific contents could be R99 CBS-like service i.e. message distribution, which are a single cell transmission. The cell group contents could be TV broadcasting services, which is a multi-cell transmission.
We think multi-cell transmission should use a L1 combining technique. Therefore, a central node is needed as a source of multi-cell transmission and the cell group concept in R6 can be re-used in LTE. On the other hand, single cell transmission cannot be combined across eNode B because single cell transmission covers only one cell or one eNode B. If possible, single cell transmission can be combined only within the same eNode B. Thus, the central node may not be needed for single cell transmission. 
Since aGW would be the source of multi-cell transmission, aGW would schedule multi-cell transmission for a group of cells. Thus, aGW will statically schedule multi-cell transmission because scheduling should be applied to a group of cells. Such scheduling information could be provided by in-band signalling like R6 MSCH signalling mapped to the same physical channel carrying MTCH.
However, in case of single cell transmission, eNode B does not need to staically schedule multicast/broadcast data at all time. Rather, if necessary, eNode B can dynamically schedule the single cell transmission in consideration with scheduling of unitcast and other common channels. That is because it is eNode B who schedules unitcast and other common channels. Thus, eNode B could schedule unitcast data based on dedicated CQI and then schedule single cell transmission with non-scheduled DL resources. In this manner, such scheduling information is provided on L1/2 control information used for DL SCH which may include MBMS service identity as well as UE identity.
As discussed above, eNode B would handle multi-cell and single cell transmissions in different manners, in terms of scheduling and combining. Thus, it is suggested that multi-cell and single cell transmissions use different types of channels. Single cell transmission can be provided on DL Shared Channel and multi-cell transmission on a different channel that is L1 combinable. In this case, L1/2 at eNode B could be differently optimized for multi-cell and single cell transmissions.
In summary, it is proposed that:
· single cell transmission is provided on DL Shared Channel and multi-cell transmission on a different channel that is L1 combinable, i.e. MCH.
· single cell transmission is scheduled by eNode B and multi-cell transmission by aGW.
· For multi-cell transmission, scheduling information is provided by in-band signalling like R6 MSCH signalling.
· For single cell transmission, scheduling information is provided by L1/2 control information used for DL SCH.
· aGW is a source of multi-cell transmission and manages cell groups for multi-cell transmissions.
3 Point-to-point and point-to- multipoint RB
As we know, R6 MBMS provided a point to point RB and a point to multipoint RB for a service with the counting procedure. Thus, UTRAN can determine a RB type e.g. based on the number of MBMS users in a cell.
We think that PTP RB cannot be applied to multi-cell transmissions because L1 combining seems to be a baseline of this transmission option. In this case different cells cannot have different types of RB and so PTM RB is assumed to be used for all cells. Thus, the counting procedure seems to be not useful and therefore multi-cell service like TV broadcasting will be transmitted every cell. 
On the other hand, PTP RB could be applied to single cell transmissions. However, if single cell transmission is carried on DL SCH(Shared Channel), we may not need PTP RB because if necessary, DL SCH could consider AMC and HARQ for small number of users receiving a multicast service. Also, a complex counting procedure may need to be applied to transition between PTP RB and PTM RB as we have seen in R6 MBMS. Thus, we don’t see any benefit of PTP RB. However, detecting only existence of a user interested in a service could be interesting to avoid unnecessary transmission in a cell.
In summary, it is proposed that:

· PTP RB is not needed for a multicast/broadcast service.
· PTM RB mapped to DL SCH can replace PTP RB.

· Complex counting procedure is not needed for simple specification
· But, detecting only existence of a user interested in a specific service in a cell is needed to to avoid unnecessary cell transmission.
4 Protocol Architecture for multicast/broadcast
It is felt that most of companies seems to prefer to share one common architecture between multicast/broadcast and unitcast services. In this case, PDCP is placed at aGW and RRC/MAC at eNode B for ptm bearer service.
Discussion on Layer 2

Locating PDCP at aGW is similar to R6 MBMS architecture. Thus, as R6 MBMS, it could be specified that there is one PDCP entity per cell group managed by aGW for one service.
In MAC, we have only one big MAC at eNode B. In this sense, we don’t need any multicast/broadcast specific MAC entity like R6 MAC-m. Functions of MAC at eNode B for multicast/broadcast are channel mapping between logical channel and transport channel and multiplexing of logical channels into transport channel.
In addition, if a text message distribution like R99 CBS is supported, it is questionable whether a L2 entity like a BMC entity is needed or not. R99 BMC did storing, formatting, scheduling, transmitting and repeating CBS messages. In case of single cell transmission, we think that if DL SCH carries MTCH, ARQ (or HARQ) could be used in a fixed manner without ACK/NACK, instead of the MBMS repairing taking a long time. In this case, it can be one possibility that number of retransmissions is fixed e.g. 2 or 3 times and retransmission on DL SCH is synchronous to reduce length of signalling. 
However, retransmission of multicast/broadcast data in L2 seems to be not useful for multi-cell transmissions e.g. TV broadcasting. We think that retransmission at eNode B is beneficial only for single cell transmission of message distribution services, not all sorts of services.
Discussion on Layer 3
Currently we agreed that RRC is terminated at eNode B. That means there is no RRC layer at aGW. However, aGW need to control multicast/broadcast, at least for multi-cell transmissions. Thus, someone could say that such control funcation at aGW could be part of RRC. 

We think that one common architecture needs to be applied to both multicast/broadcast and unitcast services. So, to avoid putting RRC on aGW, it is suggested that aGW transfers control information of multi-cell transmissions i.e. scheduling/combining to eNode B to control multi-cell transmissions. Then, eNode B transmits some of control information received from aGW on either MCCH or MSCH. Thus, there is no RRC layer in aGW and no direct communication with RRC signalling between UE and aGW. RRC at eNode B controls multicast/broadcast transmissions with the control information received from aGW.
In summary, it is proposed that the agreed architecture of unicast RB is applied to multicast/broadcast RB as well:
· PDCP at aGW performs header compression of multicast/broadcast services.
· There is one PDCP entity per cell group for one service like PDCP of R6 MBMS
· MAC at eNode B performs channel mapping from logical to transport channel and multiplexing of logical channels.
· In MAC, ARQ (or HARQ) can be studied without ACK/NACK for single cell transmission of message distribution.
· RRC at eNode B control multicast/broadcast transmissions based on the control information given from aGW.
· Some of the control information given from aGW can be transferred to UE on MCCH or MSCH by eNode B.
It is noted that there are no RRC and RLC/MAC at aGW even for multicast/broadcast.
5 Conclusion

In this document, we propose to discuss to the points proposed above.
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