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1 Introduction
In this contribution we further discuss possible enhancements in the MBMS, e.g. HARQ for MBMS, adaptive MCS for MBMS as well as the possibility to include DM-RS based transmission scheme from multiple transmission points.   
2 Discussion
2.1 Support of synchronous SC-PTM transmissions from multiple points

During last RAN1#84-bis meeting, RAN1 has observed that there might be benefits in the use of use of DM-RS based transmission scheme from multiple transmission points including reception for idle UEs, without necessarily introduce new transmission modes.

We see that some benefit may be achieved with DMRS-based transmission within a cell, using TM10. An eNB may exploit a number of implementation-based features enabled by the flexibility of the DMRS-based transmission. Whether the gain and additional complexity justify implementation of TM10 in combination with SC-PTM in a UE and network is however highly debatable and we see this as a low priority enhancement. In any case, we believe that it is mainly RAN1 that should judge the complexity.

Observation 1 RAN1 should judge if the gain and additional complexity justify implementation of TM10 in combination with SC-PTM in the UEs and in the network.

In any case, if this feature is deemed necessary, it should certainly be enabled for IDLE UEs as well. Therefore, depending on the RAN1 discussion, signalling enhancements might be needed in order to include necessary layer-1 parameters to enable SC-PTM in combination with TM10. For example the TM10-specific parameters should be associated with the TMGIs, and the UE would probably need to indicate its capability to support TM10-based reception for a certain TMGI, e.g. in the MBMS interest indication. If the UE is not able to receive the TM10-based TMGI the network may decide to serve the UE in a different way.

Observation 2 From RAN2 perspective, introduction of SC-PTM in combination with TM10 might require some additional signalling complexity both from UE side and eNB side.

a. TM10-specific parameters for the IDLE UE should be provided in broadcasting or multicast control signalling for each TMGI.

b. The UE should indicate its capability of receiving TM10-based TMGI, e.g. in the MBMS interest indication, so that the network can serve the UE in another way.
2.2 MCS adaptation

Simulation analysis in [1] shows that the selection of MCS has a clear impact on PRR performances. This is due to the fact that low MCSs may be good to favour reception of cell edge users, but increase the number of packets transmitted (i.e. interference). On the other hand, high MCSs are more resource efficient but impair successful of reception of cell edge users. 
Also our simulations in [2] show that better PRB utilization might be desirable, .e.g. via changing the MCS from one local area to another. MCS adaptation can be realized for each SC-MTCH session by proper eNB scheduling and in MBSFN by assigning different MCHs to different local MBSFN areas. Since 15 MCH sessions can be configured in an MBSFN area, this might give enough MCS granularity. 
Observation 3 Different MCS can be assigned to different local areas, e.g. by assigning different MCH sessions to different local areas.
The MCS can be semi-statically selected within a local area or alternatively, MCS can be selected on the basis of CQI reports from RRC CONNECTED UEs, e.g. selected on the basis of worst UE within the area. The eNB can combine the TMGIs currently received by the UE (e.g. reported in the MBMS counting procedure or in the MBMS interest indication) with the reported CQI.
Observation 4 CQI reports can be used to aid MCS selection for different local areas.

2.3 HARQ for MBMS 

The need for HARQ retransmissions in MBMS has been discussed in last RAN2 meeting and it will be further discussed in RAN1. Introduction of HARQ is mainly desirable in the context of DENM, where more reliability is expected.

Observation 5 The introduction of DL HARQ might be desirable at least for DENM messages.

We note that HARQ feedbacks can also be used to adjust the MCS. Therefore some MCS adaptation can also achieved without necessarily exploiting CQI reports.
Observation 6 HARQ feedbacks can be used to adapt the MCS.

Performing HARQ retransmissions over multicast channels might have some non-trivial impact in the standard both in RAN1 and RAN2. 

The simplest solution is that HARQ retransmissions are performed in unicast mode only for those users that did not successfully receive a packet. The drawback would be that UE-specific PUCCH resources need to be configured, e.g. PUCCH format 1 can be reused with a new mapping between PUCCH resource and (SC)-MTCH. On the other hand, if retransmissions happen in multicast mode it can be assigned a PUCCH resource per service (i.e. per (SC)-MTCH). However all those UEs that have already correctly received a packet, will receive the packet again which might not be good for battery consumption, especially for pedestrians. 
Given the above, in case RAN1 decides to support HARQ mechanisms for MBMS, RAN2 should evaluate the impact of unicast/multicast retransmissions functionalities.

Observation 7 If HARQ mechanisms for MBMS are introduced (pending RAN1 evaluation), RAN2 can consider the following options for the feedback resource:

a. A common PUCCH resource where all UEs report NACK for a certain (SC)-MTCH. 
b. UE-specific resources where a UE reports (N)ACK for a certain (SC)-MTCH.
3 Conclusion

In section 2 we made the following observations:
Observation 1
RAN1 should judge if the gain and additional complexity justify implementation of TM10 in combination with SC-PTM in the UEs and in the network.
Observation 2
From RAN2 perspective, introduction of SC-PTM in combination with TM10 might require some additional signalling complexity both from UE side and eNB side.
a.
TM10-specific parameters for the IDLE UE should be provided in broadcasting or multicast control signalling for each TMGI.
b.
The UE should indicate its capability of receiving TM10-based TMGI, e.g. in the MBMS interest indication, so that the network can serve the UE in another way.
Observation 3
Different MCS can be assigned to different local areas, e.g. by assigning different MCH sessions to different local areas.
Observation 4
CQI reports can be used to aid MCS selection for different local areas.
Observation 5
The introduction of DL HARQ might be desirable at least for DENM messages.
Observation 6
HARQ feedbacks can be used to adapt the MCS.
Observation 7
If HARQ mechanisms for MBMS are introduced (pending RAN1 evaluation), RAN2 can consider the following options for the feedback resource:
a.
A common PUCCH resource where all UEs report NACK for a certain (SC)-MTCH.
b.
UE-specific resources where a UE reports (N)ACK for a certain (SC)-MTCH.
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