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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_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].



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 103e meeting, following agreement was made.
	From 103e meeting
Agreements:

· For RRC_IDLE/RRC_INACTIVE Ues, beam sweeping is supported for group-common PDCCH/PDSCH.

· FFS: Details for support of beam sweeping for group-common PDCCH/PDSCH.


In a certain MBS scenario, there may be many MBS channels to be provided to the RRC-Connected UEs. If each beam sweeping corresponding to each MBS channel requires full direction beam sweeping, time/frequency resource overhead issue would happen. Therefore, some restriction regarding beam sweeping direction should be configured. When only one UE would like to watch a MBS channel, the beam sweeping for group-common PDCCH/PDSCH should provide some beams to only the UE. 
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 during the UE is RRC connected mode.

UE reports:
· UE preference for an NR_MBS session

· UE preference of beam(s) for group-common PDCCH/PDSCH
· 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 1: Prior to entering RRC-IDLE mode, the UE with RRC-CONNECTED mode shall report preference of NR_MBS content and beam(s) in which the group-common PDCCH/PDSCH 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), which is used during RRC-CONNECTED mode prior to entering RRC-IDLE mode.
· Beam sweeping for NR_MBS contents delivery, which is used during RRC-IDLE mode.
2.2  Group common MBS content delivery detail
LTE uses minimum MCS and cording rate and considering the worst case cell edge scenario. As we discussed in Section 2.1, the network needs to use minimum beam candidates for MBS PDCCH/PDSCH delivery. In order to do that, counting method would be mandatory which make independent MCS/cording scheme selection possible.
Therefore, even in IDLE mode, UE can receive MBS service with suitable MCS and cording rate. 
Proposal 2: Configure different MCS and cording scheme for IDLE UEs receiving different quality of beams.
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 3. 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 3: Configure multiple beam sweeping resources for same NR_MBS session(s) delivery and group common PDCCH.
2.3   MBS reception in RRC_IDLE/ RRC_INACTIVE states
It is already captured that a UE can receive MBS while in idle/inactive state. In addition, it has been acknowledged that there is a drawback for the initial BWP due to its limited capacity. Hence, additional resources (or BWP) outside the initial BWP can be used when necessary. However, it must be noted that there is a trend that a UE in Idle/Inactive state to receive some network transmissions such as SDT and Positioning, in addition to MBS, without moving to connected state. In addition, even if a UE is configured with additional resources/BWP for MBS, a UE should still transmit and receive on the initial BWP due to monitoring of, e.g. paging, SIB1, and able to start initial access procedures. Hence, some coordination will be necessary how a UE moves between the initial BWP and the additional BWP associated with MBS resources.
Furthermore, if a UE is able to receive some network transmissions in Idle/Inactive state without moving to connected state, such as SDT, Positioning and MBS, it is important to have a unified design for these different features. The additional BWP associated with MBS resources must be a BWP that can also be used for other features such as SDT and Positioning, in order to reduce the complexity and power consumption at the UE.

One essential design requirement is that the additional BWP should configured in such a way that it overlaps with the initial BWP operating with the same numerology, i.e. for both DL and UL, as shown on Figure 4. This way, a UE can still monitor the initial BWP, e.g. paging, SIB1, and able to start initial access procedures, without switching to another BWP or without interrupting other services such as SDT, MBS and Positioning. This design requirement will also resolve the issue with TDD case.  
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Figure 4. Additional BWP overlaps with the initial BWP (operating with the same numerology)
Proposal 4: Additional BWP associated with MBS resources should overlap with the initial BWP operating with the same numerology.
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Prior to entering RRC-IDLE mode, the UE with RRC-CONNECTED mode shall report preference of NR_MBS content and beam(s) in which the group-common PDCCH/PDSCH can be provided.
Proposal 2: Configure different MCS and cording scheme for IDLE UEs receiving different quality of beams.
Proposal 3: Configure multiple beam sweeping resources for same NR_MBS session(s) delivery and group common PDCCH.
Proposal 4: Additional BWP associated with MBS resources should overlap with the initial BWP operating with the same numerology.
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