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Introduction
In RAN#86 meeting, new work item on NR Multicast and Broadcast Services [1] was agreed. Some of objectives of this study item are showing below,
· 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.
· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
Some agreements on MBS basic functionality to support IDLE/INACTIVE UEs were made in RAN1#107-e meeting [2]. In this contribution, we discuss the aspects of the IDLE/INACTIVE UE receiving MBS service.
MBS functions for RRC_IDLE/INACTIVE UEs
Simultaneous receptions of MCCH/MTCH and SIB/paging/RA response
For RRC_CONNECTED mode UE, TDMed or FDMed reception of multicast PDSCH and unicast PDSCH was discussed, several cases were identified and supported in the standard. For RRC_IDLE/INACTVIE UE, simultaneous reception broadcast PDSCH with other channels is still opening.
· Simultaneous receptions of MTCH with MCCH
The MCCH and MCCH change notification will be periodically transmitted in the MCCH modification period. Normally the broadcast service carried by MTCH channel is not time critical. It’s not urgent to receive the MTCH and MCCH in the same slot. Thus, the FDMed or TDMed reception between MCCH and MTCH in a slot is not required. 
· Simultaneous receptions of multiple MTCHs with different G-RNTIs 
Another aspect is the UE could be interested in serval broadcast services. Again, it’s not expected the time critical service will carried by MTCH. In addition, the network may not be aware of the IDLE/INACTIVE UE reception capability, i.e., capability of FDMed reception and TDMed reception in a slot. Thus, it’s reasonable to assume that different MTCH is transmitted on different slot, i.e., in TMD manner.
· Simultaneous receptions of MTCH with SIB/paging/RA response
It was agreed the Type0-PDCCH CSS set and Type0B-PDCCH CSS set can be configured for broadcast. It is possible the SIB1 and broadcast could be received in a slot in the FDM manner. But considering even for legacy UE, decoding more than two PDSCH simultaneously is up to UE capability. It’s reasonable to allow TDM reception of broadcast and SIB/paging/ RA response in different slot.
Proposal 1: For UE in RRC_IDLE/INACTIVE mode, 
· Supporting slot level TDM reception between G-RNTIs, or between G-RNTI and MCCH-RNTI
· Supporting slot level TDM reception of broadcast with SIB/paging/RA response 
Simultaneous reception of broadcast and unicast for CONNECTED UE
For RRC_CONNECTED UE, the FDMed reception of multicast and unicast PDSCH was supported. If UE is interested in broadcast service, the simultaneous reception of broadcast and unicast PDSCH needs to be considered as well. similar as IDEL/INACTIVE UE, simultaneous reception of MCCH and MTCH is not required for CONNECTED UE as well. FDMed reception of broadcast PDSCH with unicast and multicast PDSCH can be supported, and it’s up to UE capability.
Proposal 2: For UE in RRC_CONNECTED mode, FDMed reception of MCCH/MTCH with SIB/paging/unicast/multicast is supported and up to UE capability.
With the above proposal, the possible impacts to the TS38.202 editor CR [3] are showing below for further consideration.
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Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	D5 or D6
	
	
	

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	D5 or D6
	
	
	

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4+m5*(D5 or D6)))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N) 
	m1*D1 + m2*D2  + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9
Note X

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note `7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:      The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs
Note X:     m5=1 for MBS UE supporting broadcast in RRC connected mode, otherwise m5=0.
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Summary
In this contribution, we discuss MBS basic functionality to support IDLE/INACTIVE UEs, and have the following and proposals:
Proposal 1: For UE in RRC_IDLE/INACTIVE mode, 
· Supporting slot level TDM reception between G-RNTIs, or between G-RNTI and MCCH-RNTI
· Supporting slot level TDM reception of broadcast with SIB/paging/RA response 
Proposal 2: For UE in RRC_CONNECTED mode, FDMed reception of MCCH/MTCH with SIB/paging/unicast/multicast is supported and up to UE capability.
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