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1 Introduction

New SI [1] to enable point-to-multipoint transmission under single cell scenario was approved. This paper discussed the issues related to DL Multicast over PDSCH, i.e. group scheduling.
2 Discussion
Current MBMS broadcast mechanism is designed for large area MBSFN operation (synchronized transmission by multiple nodes, so dynamic scheduling is impossible), i.e. most configuration information is the same across MBSFN area, and the session is usually long with large amount of data to be transmitted, so the control overhead is not the main concern.
These characteristics are not true for the purpose of SC PTM or mission critical communication where configuration is valid only for a single cell, the amount of data is small and control overhead matters. In other words, dynamic scheduling is a better fit.
In order to simultaneously schedule a group of UEs on PDSCH, a group identifier is needed for dynamically scheduling on PDCCH. A straightforward solution is to assign a group RNTI, i.e. G-RNTI, for scheduling. The transmitter would scramble the group communication by G-RNTI, and receivers would identify the multicast service by this G-RNTI.
Proposal 1
A group RNTI, i.e. G-RNTI, is used to identify the DL multicast over PSDCH is for a specific group of users.

In addition to the scheduling information which is provided on PDCCH as legacy dynamic scheduling, other control information for DL multicast includes the mapping between TMGI/LCID/G-RNTI and service notification are required.

PDCCH monitoring for the G-RNTI can follow legacy dynamic C-RNTI scheduling or periodically SI-RNTI scheduling depends on the application. Considering the overhead to use MCCH approach (affect entire system bandwidth), it is proposed to signal other control information through dedicated signaling or through system information. For multicast application that requires UE to receive in Idle mode, corresponding scheduling information is signaled through System Information.
Proposal 2
The control Information, including periodic scheduling, mapping of G-RNTI/TMGI/LCID, is signaled through dedicated RRC message or system information.

The UE would start monitoring for the multicast once it receives the control information. Since the UE always monitors PDCCH while awake, there is no need for special notification.

Proposal 3
No notification for group scheduling initiation.
In general, the group of users is defined by the corresponding multicast application. Therefore, the easiest solution is just to assign one G-RNTI to each service. However, current RNTI only has 16 bits, which is smaller than serviceId (3 octets) or TMGI (PLMN + serviceId). Therefore, it is possible to group applications with similar scheduling characteristics under one G-RNTI to reduce RNTI usage. If multiple services are grouped together under one G-RNTI, similar to MSI/MTCH design can be applied at MAC layer.
It is noted that an eNB is informed to setup multicast bearer for multicast service, however, it may not know which UE is actually receiving the service, i.e. eNB only pairs serviceId (or group ID) and G-RNTI. For configuration through dedicate RRC message, interest indication, similar to MII, from UE is assumed. FFS on the details. 
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Figure 2 Scheduling group and user group
Proposal 4
Services with similar scheduling requirement can be scheduled by one G-RNTI.

For multicast application that requires UE to receive in Idle mode, CSI report and HARQ feedback seems not possible. Therefore, network simply assign transmission format, including retransmission and MCS, with expected DL coverage. For reliability sensitive service, like mission critical communication, it may require the UE to receive multicast in connected mode. We have LS to R1 to ask whether HARQ or MCS feedback is feasible. From [2], benefit can be observed when the user number is small. However, if the user number is small, even better performance can be achieved by unicast transmission. Anyway, we believe that no feedback shall be the baseline, if UE has trouble to receive the service through G-RNTI, it is better for him to leave multicast and served by unicast.
Proposal 5
Before R1 reply, R2 progress with no HARQ feedback and CSI report for DL multicast over PDSCH.
3 Conclusion
Proposal 1
A group RNTI, i.e. G-RNTI, is used to identify the DL multicast over PSDCH is for a specific group of users.

Proposal 2
The control Information, including periodic scheduling, mapping of G-RNTI/TMGI/LCID, is signaled through dedicated RRC message or system information.

Proposal 3
No notification for group scheduling initiation.
Proposal 4
Services with similar scheduling requirement can be scheduled by one G-RNTI.

Proposal 5
Before R1 reply, R2 progress with no HARQ feedback and CSI report for DL multicast over PDSCH.
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