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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 NR_MBS use case, we think that the utilization of beams would be mandatory. This fundamental requirement needs to be realized for both beam management phase and data transmission phase.

 To provide the service to multiple UEs spread within the coverage area of the cell, beam sweeping for user data would be needed because the coverage area of one beam is rather narrow.
In the LTE system, SIB13 provides MBSFN subframe location such as periodicity and offset. In the sub frame location, UE can find PMCH.
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Figure 1 Overview of the LTE MBMS system
In the NR, MBMS sub carrier is not needed because SFN(Single Frequency Network) is not needed. Instead of MBMS sub carrier identification, MBS beam identification is needed because the beam utilization is basically required in NR system. As described in the agreement, RAN1 decided to support group-common PDCCH. We think that UE needs to identify suitable beam location such as periodicity and offset before UE receives the group-common PDCCH. Figure 2 shows just example of NR beam utilization.
Proposal 1: Support the use of beam sweeping and beam report to identify suitable beams to provide PDCCH and NR_MBS contents delivery for RRC_CONNECTED UEs.
Proposal 2: The network shall configure beam location and periodicity of beam sweeping for PDCCH and NR_MBS contents delivery.
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Figure 2 Example overview of NR MBS system
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 of the contents delivery. 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
After the network sides gather information multiple UE side preference regarding beam and NR_MBS contents, the network can provide group-common PDCCH and group common MBS contents using identified beam(s).

Proposal 3: The UE shall report preference of NR_MBS content and beam(s) in which the NR_MBS content can be provided.
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 may be required:

· 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
2.2 Group common MBS content delivery
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 3 multiple beam sweepings for the NR_MBS contents delivery

Proposal 4: Configure multiple beam sweeping resources for same NR_MBS session(s) delivery and group common PDCCH.
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support the use of beam sweeping and beam report to identify suitable beams to provide PDCCH and NR_MBS contents delivery for RRC_CONNECTED UEs.
Proposal 2: The network shall configure beam location and periodicity of beam sweeping for PDCCH and NR_MBS contents delivery.
Proposal 3: The UE shall report preference of NR_MBS content and beam(s) in which the NR_MBS content can be provided.
Proposal 4: Configure multiple beam sweeping resources for same NR_MBS session(s) delivery and group common PDCCH.
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