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1 Introduction
We consider the following part of the WID corresponding to the agenda item.

	A part of the WID [1]
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.




We provide our views on high-level concepts related to the above scope.

2 Discussion
2.1  Beam utilization
In current NR specification, the use of narrow beams is a fundamental requirement to improve coverage especially for FR2. Even for the NR_MBS NR_MBS use case, the use of beams would still be mandatory. To provide the service to multiple UEs spread within the coverage area of the cell, beam sweeping would be needed because the coverage area of one beam is rather narrow. 
In the current specifications, beam sweeping is used for beam management so that the UE can identify a suitable downlink beam(s). But for the NR_MBS, the beam sweeping needs to be used during user data transmission phase in addition to beam management phase.
Proposal 1: Support the use of beam sweeping for NR_MBS contents delivery.
There is a large number of different directions possible for beams from a gNodeB/TRP which can waste time/frequency resources and degrade the unicast service. To reduce the overhead, the network needs to identify suitable minimum beam candidates  for the beam sweeping. In order to do that, the following two reports are needed.

UE reports:
· UE preference for an NR_MBS session

· UE preference of beam(s) for the NR_MBS session(NR_MBS contents delivery)
· Quality such as RSRP/CQI of the beam
As for the UE preference for an NR_MBS session, the counting method like LTE MBMS can be reused.

As for the UE preference of beam(s) for the NR_MBS session, beam sweeping is needed to identify the beam(s). For the beam sweeping, current SSB based sweeping and/or CSI-RS based beam sweeping can be reused.

Two kind of beam sweepings:

· Beam sweeping to identify beam(s) for NR_MBS contents delivery(Rel16 beam sweeping of the beam management can be reused)

· Beam sweeping for NR_MBS contents delivery
Proposal 2: Support beam sweeping to identify beam(s)for the NR_MBS contents delivery. 
Proposal 3: UE should report NR_MBS session(s) preference by counting and report beam(s) to receive the NR_MBS session(s).
One beam sweeping for NR_MBS contents delivery should keep same modulation and same coding rate toward different direction especially for  broadcast service(FFS multicast service). The beam quality is different for each UE. Therefore, multiple beam sweeping for the NR_MBS contents delivery would be required as described in Figure 1. Even for one NR_MBS session, multiple beam sweeping for the NR_MBS contents delivery may be required if necessary. 
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Figure 1 multiple beam sweeping for the NR_MBS contents delivery

Proposal 4: Configure multiple beam sweeping resources for NR_MBS session(s) delivery.
2.2 Group scheduling mechanism
The UEs that want to receive an NR_MBS session requires information regarding existing NR_MBS session(s) and corresponding beam(s) to receive the NR_MBS contents. Therefore, the system information should provide information regarding the available NR_MBS session(s), and beam sweeping resource configuration(s) for the NR_MBS contents delivery.
Proposal 5: System information should provide available NR_MBS session(s) and corresponding resource configuration of beam sweeping for the NR_MBS contents delivery.

2.3 Simultaneous operation with unicast reception
In LTE MBMS, different sub frame can be used to accommodate unicast CP(cyclic prefix) and  NR_MBS CP. In the Rel15 NR specifications, BWP was prepared to accommodate different CP and subcarrier spacing. The point here is what kind of CP/subcarrier spacing is needed for NR NR_MBS. When NR NR_MBS has same CP/subcarrier spacing with unicast(e.g. eMBB), NR NR_MBS and unicast may coexist in a BWP otherwise BWP separation would be required.

Proposal 6: Identify CP/subcarrier spacing for NR NR_MBS before discussing the simultaneous operation with unicast
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support the use of beam sweeping for NR_MBS contents delivery.
Proposal 2: Support beam sweeping to identify beam(s)for the NR_MBS contents delivery. 
Proposal 3: UE should report NR_MBS session(s) preference by counting and report beam(s) to receive the NR_MBS session(s).

Proposal 4: Configure multiple beam sweeping resources for NR_MBS session(s) delivery.

Proposal 5: System information should provide available NR_MBS session(s) and corresponding resource configuration of beam sweeping for the NR_MBS contents delivery.

Proposal 6: Identify CP/subcarrier spacing for NR NR_MBS before discussing the simultaneous operation with unicast
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