1

3GPP TSG-RAN WG2 ad-hoc on LTE            
 R2-061956
Cannes, France, 27th – 30th June, 2006

Agenda Item
: 
6
Source
: 
LG Electronics
Title
:
Discussion on LTE Broadcast & Multicast

Document for
:
Discussion and Decision
1
Introduction

This document discusses open issues about MCCH/MTCH channels and single cell/multi-cell transmissions and also study areas on LTE broadcast & multicast.
2
MCCH Transmission
If we consider single cell transmission, different cells have different combinations of available MBMS services. In this case, MCCH information such as MBMS Service Information message will be different in different cells. Thus, if we consider single cell transmission, MCCH cannot be combined. Thus, it would be better to carry MCCH on DL SCH, rather than MCH because a sub-frame of DL SCH provides one more symbol than a sub-frame of MCH.
Thus, if we consider single cell transmission as well as multi-cell transmission, it is proposed to map MCCH to DL SCH without combining.
However, if only multi-cell transmissions are provided on a dedicated carrier and there are no single cell transmissions, it would be desirable to map MCCH on MCH with combining. Therefore, if the dedicated carrier needs to be optimized only for multi-cell transmissions, it seems to be good that the dedicated carrier transmits MCCH on MCH with combining.
Finally, it is proposed to allow MCCH to be mapped to either DL SCH without combining or MCH with combining between eNode Bs. If a cell has both single cell and multi-cell transmissions, one possibility is that MBMS Service Information message and MCCH information related with single cell transmission is carried on MCCH/DL SCH without combining and MCCH information related with multi-cell transmission is carried on MCCH/MCH with combining. 
3
MTCH Transmission
If we consider both single cell and multi-cell transmissions in one cell, we propose to allow MTCH to be mapped to both DL SCH and MCH depending on type of transmission. The benefits of this suggestion are that MCH channels are allowed to be optimized only for multi-cell transmissions with combining and single cell transmission on DL SCH has one more symbol per sub-frame compared to single cell transmission on MCH.
3.1
Multi-cell Transmission
The MCH channel needs to be optimized for multi-cell transmissions. This channel may not provide AMC and ARQ/HARQ, but should provide SFN combining between eNode Bs based on network synchronization. 
MTCH scheduling is controlled by a center node that provides MTCH scheduling information to eNode Bs. The eNode Bs transmit the given MTCH scheduling information on MCCH/MCH and so UEs can receive the MTCH scheduling information with SFN combining of MCCH/MCH. Thus, it is allowed that UEs receiving only multi-cell transmissions receive only MCH channels during reception of multi-cell MBMS services. For example, we could allow UEs interested only in mobile TV services to listen to only MCH channels e.g. on a dedicated carrier during watching mobile TV services.
3.2
Single cell Transmission
When single cell transmission is provided on DL SCH, it is proposed that eNB provides MTCH scheduling of single cell transmission and L1/2 control information of DL SCH provides a MBMS service identity on L1/2 control information. The MBMS service identity could be optimized to be carried on L1/2 control information e.g. MAC level service identity like MBMS Id in R6. The L1/2 control information indicates which resource blocks are used for single cell transmission of a specific MBMS service.
AMC is not applied to this type of transmission. Therefore, UEs does not need to report channel quality. However, HARQ could be used for this transmission to improve QoS of MBMS service. One of the reason why we propose to use HARQ is that single cell transmission cannot use a combining scheme compared to multi-cell transmission.
Typically, HARQ feedback such as ACK/NACK is used per UE in HSUPA and HSDPA. However, HARQ feedback per UE may bring about signalling overhead and therefore HARQ ACK/NACK per group should be considered to overhead due to HARQ feedback. 
The resource for ACK/NACK can be assigned e.g. by service-specific resources or contention based RACH resources at the start of MBMS service. In this case, it seems better for the UE to send only NACK. Thus UEs that listen to the MBMS service transmit NACK whenever they fail in receiving MBMS data. And the UEs do nothing when they succeed in receiving MBMS data. Because all the UEs for the MBMS service will use the same ACK/NACK channel, NB may just need to confirm whether there is any NACK or not. Only when NACK is detected, the NB may perform retransmission of the MBMS data.
4
Summary of Our Proposals
In summary, it is proposed that:

· MCCH is allowed to be mapped to both DL SCH and MCH channel.

· MCCH on DL SCH may carry MBMS control information only related with MBMS services of single cell transmissions.
· MCCH on MCH provides SFN combininig and carries MBMS control information related with MBMS services of multi-cell transmissions.

· single cell MTCH transmission is provided on DL SCH and multi-cell transmission on MCH.
· For multi-cell transmission, MCH provides SFN combining to improve QoS of MBMS transmissions.

· For single cell transmission, DL SCH may provide HARQ to improve QoS of MBMS transmissions with NACK based HARQ feedback.
· single cell transmission is scheduled by eNode B and multi-cell transmission by a center node.

· For multi-cell transmission, MTCH scheduling information is provided on MCCH/MCH.
· For single cell transmission, MTCH scheduling information is provided on L1/2 control information of DL SCH.
· The center node is a source of multi-cell transmission and manages cell groups for multi-cell transmissions.

The proposals above are based on the following principles:
· MCH transmission should be optimized only for multi-cell transmission.

· Single cell transmission and multi-cell transmission are based on different radio interface architectures.
· Single cell radio transmission is mainly controlled by eNode B, similar to the current LTE architecture for unicast.
· Multi-cell radio transmission is mainly controlled by a center node.
5
Study Areas
The following areas should be further studied. Most of points below were already discussed in our previous document [1].
· MBMS procedures
· Notifications i.e. service availability
· Counting e.g. single user detection only
· PTM RB management
· Neighboring cell information
· Multi-cell Transmission
· Scheduling and transmission
· QoS improvement e.g. combining
· Single cell Transmission
· Scheduling and transmission
· QoS improvement e.g. re-transmission based on NACK
· MBMS Bandwidth
· Dedicated Carrier
· Service Prioritization
· FLC/FLD
· UE capability
· Dual Receiver
· Dynamic UE capability update
· MBMS architecture
· Center node
· Network synchronization
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