
3GPP TSG RAN WG1 #106-e


R1-21006820
e-Meeting, August 16th – 27th, 2021

Agenda Item:
8.12.1
Source: 
Sony

Title:
Considerations on MBS group scheduling for RRC_CONNECTED UEs
Document for:
Discussion and Decision
1 Introduction
We consider the following part of the WID is 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.




2 Discussion
2.1  Dedicated beam configurations for unicast and multicast/broadcast separately 
104e-meeting

	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB.

· It is up to UE implementation whether UE monitors monitoring occasions corresponding to all SSB indexes or monitoring occasions corresponding to a subset of all SSB indexes. 

· FFS: association rules between SSB indexes and UE monitoring occasions.

· FFS: group-common PDCCH/PDSCH is QCl’d with TRS if configured




In 104e-meeting, in the AI for the RRC_IDLE/RRC_INACTIVE UEs, above agreement was made.

RAN1 decided that the resource QCL’d with SSB shall provide PDCCH/PDSCH. It means that the PDCCH/PDSCH would be provided with beam sweeping manner in the RRC_IDLE/RRC_INACTIVE mode. At least, similar agreement is needed for RRC_CONNECTED UEs.
In 104e meeting, following agreement was made for RRC_CONNECTED mode UEs. 
	Agreement: 

For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability

· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.

· FFS: How to allocate the total SPS configurations between MBS and unicast.




The condition of efficient utilization of the group-common PDSCH depends on whether there are several UEs who would like to receive same MBS session with same channel quality (same CQI). When there are two different MBS contents, one MBS content A is monitored by UEs in which majority UE has low quality channel, another MBS content B is monitored by UEs in which majority UE has high quality channel. Clearly, two different group-common PDSCHs are needed as above agreement. One group-common PDSCH for MBS content A uses low CQI, another group -common PDSCH for MBS content A uses high CQI. 
104bis e-meeting
	Agreement:

Confirm the working assumption: 

For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,

· At least group-common PDCCH is supported

· FFS: Whether and how to address the missed activation and deactivation

· FFS: Whether UE-specific PDCCH is supported for activation/deactivation




To activation of a SPS group-common PDSCH for MBS in RRC_CONNECTED state, the network needs to know how many UEs want to receive same MBS content with same CQI. This is very important point. To do that, the network needs to gather UE preference regarding MBS content and channel quality. The channel quality can be measured by beam management with L1-RSRP report. The issue is beam property such as narrow/wide for unicast and broadcast and multicast may be different. We should decide whether different CSI-RS/SSB configurations are needed for unicast and MBS separately. We think coverage area of unicast and MBS is completely different. So, dedicated CSI-RS/SSB configuration for MBS with MBS content information is needed.
Unlike unicast beam refreshment, the beam refreshment for multicast/broad cast would be slow because there are several relevant UEs that receive same group common PDCCH/PDSCH. To overcome this issue, the network needs to provide several beams for same group common PDCCH/PDSCH which realize UE side quick beam selection.
Proposal 1: Support dedicated beam configuration for MBS beam report to identify suitable beams for group-common PDSCH/PDCCH in addition to unicast.
Proposal 2: The network shall configure time/frequency resources of the beam sweeping for the group common PDCCH/PDSCH.
2.2  Broadcast service between CONNECTED and RRC_IDLE/RRC_INACTIVE
According to 103e-meeting agreement, for broadcast, the same group-common PDCCH and same group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs. To apply the mechanism for all cases, the resource overhead may become serious issue.

The configuration for the broadcast in CONNECTED can be changed relatively fast. The IDLE/RRC_INACTIVE broadcast requires huge time/frequency resource overhead because the network cannot change beam configuration and MCS configuration so fast compared to the configuration in CONNECTED mode. All UE may not necessarily require continuously receive the broadcast service even in RRC_IDLE/RRC_INACTIVE.
To avoid unnecessary time/frequency resource allocation for broadcast in IDLE/RRC_INACTIVE mode, when a UE in CONNECTED mode, it should declare whether it would like to receive the same broadcast content also during IDLE/RRC_INACTIVE. During IDLE/RRC_INACTVE broadcast, there is no beam report and as a result a very conservative MCS is employed, which increases the resource overhead. However, when the network identifies group of UEs listening the broadcast content (i.e., UEs with declaration), the network can provide suitable beams with suitable MCS for the broadcast content. For the IDLE UE without beam report during CONNECTED mode, the network provides broadcast content with a very low MCS same as LTE.
103e-meeting
	Agreements: From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.

· FFS details.




Proposal 3: When the UE in RRC CONNECTED mode, it shall report preference/capability to keep same MBS content reception in IDLE/RRC_INACTIVE.
2.3  BWPs and UE Capability
Option 2A as shortlisted in RAN1 implies that UE is configured with a dedicated BWP for unicast and has an associated MBS BWP with the same numerology. Regardless of whether the dedicated BWP includes the associated MBS BWP, a UE is required to support two active BWP. Option 2B implies that dedicated BWP also includes the resources for MBS. MBS resources could either be scheduled in a separate BWP (option 2A above) or part of dedicated BWP (option 2B).  RAN1 has a working assumption for multicast UEs, which are always in RRC_Connected mode, that option 2B is chosen. 

The disadvantage of 2A is that not all UEs will be able to support two active BWPs as that will increase the UE complexity. If UE is in RRC_Connected mode and receiving MBS service, then it will require UE to switch between BWPs. 

The disadvantage of 2B is that for a scenario where UE must receive MBS along with other UEs, for both broadcast and PTM multicast, MBS resources cannot be moved around due to UE's BWP adaptation. If UE performs BWP switching for power saving purpose, i.e. the BWP adaptation from larger BWP to a smaller BWP will be lost or difficult to be supported. From another angle, as the network tries to schedule multicast session in PTM mode for many UEs, the MBS resource will be common for many UEs, and the consequence is that all connected mode UEs' dedicated BWPs should overlap the MBS resource (CFR), and hence either the rest of system BW will be under-utilized or network has to set the UE-dedicated BWP to be equal to the system BW in order to avoid the under-utilization. If the UE-dedicated BWP is equal to the system BW, then the power saving benefit will be lost. We understand that network has more flexibility for configuring these MBS resources for PTM multicast but broadcast UEs in all states will receive using the same resources. 

RAN1 has no agreement for broadcast reception, and we think option 2B is not optimal for broadcast. Due to option 2B is not efficient from power consumption perspective and option 2A requires reception in two different BWPs. The best way is to allow both options i.e. option 2A and option 2B to be supported in a cell and configured under network control. A UE provides its capability so that the network can schedule accordingly.
Proposal 4: RAN1 to agree that both Option 2A and Option 2B are supported for MBS and inform RAN2 of this decision.
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support dedicated beam configuration for MBS beam report to identify suitable beams for group-common PDSCH/PDCCH in addition to unicast.
Proposal 2: The network shall configure time/frequency resources of the beam sweeping for the group common PDCCH/PDSCH.
Proposal 3: When the UE in RRC CONNECTED mode, it shall report preference to keep same MBS content reception in IDLE/RRC_INACTIVE.
Proposal 4: RAN1 to agree that both Option 2A and Option 2B are supported for MBS and inform RAN2 of this decision.
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