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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  Multiple MCCH/MTCH configurations applied for different channel conditions
In the 105e-meeting, following agreements were made.
105e-meeting
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MCCH.


The agreement implies that multiple GC-PDCCH can be deployed/configured simultaneously using searchSpce#0 and several common search spaces other than searchSpace#0.
105e-meeting
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, RAN1 confirms the following assumptions made by RAN2

· RAN2 assumes, in case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 

· RAN2 assumes that if common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.


The agreement implies that several MCCHs can be transmitted simultaneously and each MCCH transmission windows are mapped to each SSBs locations.
105e-meeting
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, DCI format 1_0 is used as baseline for GC-PDCCH of MCCH and MTCH.

· FFS details of FDRA.




The agreement implies that the network can configure suitable MCS for RRC_IDLE/RRC_INACTIVE UEs. 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 with different MCS are needed. One group-common PDSCH for MBS content A uses low CQI, another group -common PDSCH for MBS content A uses high CQI. 

According to RAN2 agreement, IDLE/RRC_INACTIVE UEs can assume delivery mode 2 with low QoS requirement. We can introduce limited MCSs for IDLE/RRC_INACTIVE UEs but it is up to network side MCS allocation implementation. Therefore, we don’t need any restriction for MCS allocation. 
RAN2 agreement

	· For Rel-17, R2 specifies two modes: 


1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)


2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).

R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 


R2 assumes that delivery mode 2 is used for broadcast sessions. 


The applicability of delivery mode 2 to multicast sessions is FFS.

· No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
· It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.




Proposal 1: IDLE/RRC_INACTIVE UEs shall assume full set MCS can be configured by DCI format 1_0.
The point here is how does the network configure suitable MCS for MTCH for IDLE/RRC_INACTIVE UEs.
We think the network needs to gather downlink channel quality of the UE trying to listen a specific MTCH. To do that, the UE channel report during RRC_CONNECTED is usefull. During RRC CONNECTED mode, UE would feedback beam reporting based on RSRP associated with configured SSBs. The report should include preferred broadcast session ID because the network needs to know UE group who want to listen same broadcast content with same MCS in same beams. 

Observation 1: For suitable MCS indication in DCI format 1_0 to IDLE/RRC_INACTIVE UEs, UE may feedback beam report during RRC CONNECTED. The network would be taking the beam report into account to indicate the MCS in DCI format 1_0. 
During IDLE/RRC_INACTIVE mode, UE can continue to monitor SSBs to evaluate DL channel quality without beam report. When the UE detects the RSRP degradation bellow predetermined threshold value, UE shall enter RRC CONNCETED and then feedback beam report so that the network can reorganize and configure MTCH with suitable MCS and beams for IDLE/RRC_INACTIVE broadcast. This mechanism should be specified as UE behavior for the IDLE/RRC_INACTIVE broadcast. Without the mechanism, the 5G MBS broadcast offer only very conservative MCS like LTE. 
Proposal 2: The network shall configure a certain threshold value which is used by UE to enter RRC_CONNECTED to perform updated beam reporting.
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 change 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 in IDLE/RRC_INACTIVE broadcast, during CONNECTED mode, UE should declare whether UE would like to receive same broadcast content during IDLE/RRC_INACTIVE in addition to CONNECTED. During IDLE/RRC_INACTVE broadcast, there is no beam report, which cause very conservative MCS increasing resource overhead. When the network identifies UE group listening the broadcast content, the network can provide suitable beams with suitable MCS for the broadcast content. For the IDLE UE without beam report during CONNECTED, the network provide very low MCS broadcast content 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
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: IDLE/RRC_INACTIVE UEs shall assume full set MCS can be configured by DCI format 1_0.
Observation 1: For suitable MCS indication in DCI format 1_0 to IDLE/RRC_INACTIVE UEs, UE may feedback beam report during RRC CONNECTED. The network would be taking the beam report into account to indicate the MCS in DCI format 1_0. 

Proposal 2: The network shall configure a certain threshold value which is used by UE to enter RRC_CONNECTED to perform updated beam reporting.
Proposal 3: When the UE in RRC CONNECTED mode, it shall report preference/capability to keep same MBS
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