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1 Introduction
RAN2 discussed the Study Item “Support of Single-cell PTM transmission in LTE” [1] in RAN2#89, and it was agreed that SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS. In this contribution, we will discuss the group-RNTI for SC-PTM.
2 Discussion
For SC-PTM, the MBMS bearer is carried over PDSCH and the corresponding DL assignments are dynamically provided by PDCCH. While unicast transmission is indicated with a UE specific RNTI, SC-PTM transmission would be indicated by an identifier common to a group of UEs, which is called "group-RNTI" in this contribution. In order to allow group members to receive MBMS bearers over PDSCH, upon the reception of MBMS Session Start Request message from the MCE for one group, the eNB should broadcast the TMGI and the corresponding group-RNTI for this group. UE knows the TMGI(s) for its group(s) via USD, as in Rel-12/13 GCSE. 
Proposal 1: SC-PTM transmission is scheduled by PDCCH via group-RNTI.
There are two options to map a MBMS bearer to a group-RNTI, as shown in Figure 1a and Figure 1b respectively:

· Option 1: one-to-one mapping between MBMS bearer and group-RNTI

· Option 2: map all MBMS bearers to a single group-RNTI
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Figure 1a: one-to-one mapping 







Figure 1b: map all MBMS bearers
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For option 1, one group-RNTI will be configured for each MBMS bearer. Option 1 allows the maximum flexibility and efficiency for SC-PTM transmission, as the UE would only decode PDSCH when PDCCH indicates one MBMS bearer that it wants to receive. Option 1 will also be beneficial for group specific link adaptation and (re-)transmission if UL CSI/HARQ feedback is enabled for SC-PTM. Since there is one TB for each group-RNTI, the UE may have to decode multiple TBs in one subframe in case the UE wants to receive the data from multiple groups and unfortunately they are transmitted simultaneously in one subframe, which requires extra UE complexity.

For option 2, a single group-RNTI is introduced for SC-PTM and all the MBMS bearers are mapped to this group-RNTI. Obviously, if the eNB wants to schedule multiple groups in one subframe, those groups need to be multiplexed together into one MAC PDU. Compared to option1, with option 2 the UE complexity could be reduced, as in any case UE will only be required to receive one TB per subframe for SC-PTM. The problem is that UE has to decode every SC-PTM transmission before it knows whether the SC-PTM transmission is for the MBMS bearer(s) that it wants to receive, which is not efficient for the UE battery consumption.

For option 1, the UE complexity could be avoided/ minimized somehow by network implementation. For example, the eNB could try to spread the SC-PTM transmissions for different MBMS bearers in time, to avoid scheduling multiple MBMS bearers in one subframe. If multiple groups are targeting the same category of users, they can be configured to be multiplexed on the same MBMS bearer by higher layers (e.g. by application layer). On the other hand, if a UE is MIMO/CA capable, thus has the capability to process multiple TBs in one subframe, the UE will be able to receive the SC-PTM transmissions for multiple MBMS bearers in the same subframe. Moreover, even if the radio layer supports the reception of multiple TBs in one subframe, its usability might still be further restricted by the processing capability of the application layer, as it was discussed in the past for the UE capability on MBSFN reception. According to the arguments presented above, option 1 seems more suitable, therefore we propose:
Proposal 2: The group-RNTI is MBMS bearer specific.
The above proposals are aligned with the historic discussion on MBMS that happened in Rel-8, where the conclusions were captured in [2], as follow:
-     MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-     Scheduling is done by the eNB;

-     Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level
3 Conclusion

In this contribution, we discussed the group-RNTI for SC-PTM, and we have the following proposals:
Proposal 1: SC-PTM transmission is scheduled by PDCCH via group-RNTI.
Proposal 2: The group-RNTI is MBMS bearer specific.
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