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Introduction
[bookmark: _Hlk101171026]In this contribution the impact of MBS broadcast services on paging and SIB scheduling is discussed further.
[bookmark: _Toc242573354]Background
RAN1 agreed for basic broadcast functions for UE in idle/inactive that the UE is not required to be able to simultaneous receive Paging and MTCH PDSCH, nor SIB1/SIBx and MTCH PDSCH : 
[bookmark: _Hlk101511473]Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH PDSCH and MTCH PDSCH in PCell.
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed multiple MTCH PDSCHs in PCell.
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB1 or Paging PDSCH in PCell.
· FFS: PBCH and other SIBs
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell.
For RRC_IDLE/INACTIVE UEs, a UE is required to support reception of FDMed MCCH PDSCH and PBCH in PCell.
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MTCH PDSCH and PBCH in PCell.

For (multicast) MBS the UE can optionally indicate to support FDM-ed unicast PDSCH and group-common PDSCH (FG 33-3-2) and Intra-slot TDM-ed unicast PDSCH and group-common PDSCH (FG 33-3-3) [1].
Four new DL reception types were introduced for MBS (D3-D6), see 38.202 v17.1.0:
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 1, Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI or  MsgB-RNTI
	DL-SCH
	Note 3

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D2
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D3
	PDCCH+PDSCH
	G-RNTI, G-CS-RNTI
	DL-SCH
	Note 6

	D4
	PDCCH
	G-CS-RNTI
	N/A
	Note 7

	D5
	PDCCH+PDSCH
	MCCH-RNTI
	DL-SCH
	Note 8

	D6
	PDCCH+PDSCH
	G-RNTI
	DL-SCH
	Note 9

	E
	PDCCH
	C-RNTI
	N/A
	Note 4

	F0
	PDCCH
	Temporary C-RNTI
	UL-SCH
	Note 3

	F1
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	UL-SCH
	

	G
	PDCCH
	SFI-RNTI 
	N/A
	

	H
	PDCCH
	INT-RNTI 
	N/A
	

	J0
	PDCCH
	TPC-PUSCH-RNTI
	N/A
	

	J1
	PDCCH
	TPC-PUCCH-RNTI
	N/A
	

	J2
	PDCCH
	TPC-SRS-RNTI
	N/A
	

	K
	PDCCH
	SP-CSI-RNTI
	N/A
	

	L0
	PDCCH
	SL-RNTI
	SL-SCH
	

	L1
	PDCCH
	SL-CS-RNTI
	SL-SCH
	

	M
	PDCCH
	SL Semi-Persistent Scheduling V-RNTI
	SL-SCH
	Note 5

	N
	PDCCH
	PS-RNTI
	N/A
	

	O
	PDCCH
	AI-RNTI
	N/A
	

	P
	PDCCH
	CI-RNTI
	N/A
	

	Q
	PDCCH
	PEI-RNTI
	N/A
	Note 1

	Note 1:	These are received from PCell only.
Note 2:	In some cases UE is only required to monitor the short message within the DCI for P-RNTI.
Note 3:	These are received from PCell or PSCell.
Note 4:	This corresponds to PDCCH-ordered PRACH. 
Note 5:	This corresponds to PDCCH scheduling LTE PC5.
Note 6:	This is for multicast in RRC connected state.
Note 7:	This corresponds to DL Semi-Persistent Scheduling release for multicast in RRC connected state.
Note 8:	This is for broadcast MCCH. 
Note 9:	This is for broadcast MTCH. UE is not required to decode more than one PDSCH for MTCH simultaneously.


The UE supports the following combinations of DL reception types
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	1.1 All UEs

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

	1.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2. RRC_INACTIVE

	2.1 All UEs

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

	2.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + (m3*D3+m4*D4) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9, Note 10

	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:	For a UE supporting MBS multicast reception, the values of 1 ≥ m3 ≥ 0 and m4 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m3 = 1, then m1 ≤ 1.
Note 10:	For a UE supporting MBS multicast reception, the UE is not expected to be configured simultaneously with more than one component carrier for multicast reception.


Discussion
The impact on the configuration and scheduling of Paging and SI configuration is discussed, separately for connected and idle/inactive mode
Idle/inactive mode
The network does not know if there is any MBS broadcast capable UE camping on the cell, or if such UE is interested to receive an active MBS broadcast service in the cell. But based on the RAN1 agreements broadcast PTM cannot be scheduled in the same slot as Paging, SIB1, other SIBs: 
Observation 1: A UE shall be capable to receive Paging and SI while receiving MBS broadcast in idle and inactive mode without any additional delay or impact on reliability.
SIB transmissions happen according to the SIB scheduling. The number of SIBs and the SIB size is increasing with each release, especially for positioning SIBs, i.e. SI is taking an increasing amount of the system resources available for MBS broadcast. SIBs are periodically transmitted in the cell, to accommodate new UEs entering the cell. But MBS broadcast traffic cannot re-use the SIB resources, even when all UEs in the cell have a valid SIB type stored. 
Paging resources can be re-used when there is no Paging. But Paging is delay sensitive, and re-use may depend on the flexibility of the scheduler.
Proposal 1: RAN2 to discuss if an MBS broadcast capable UE should prioritize Paging when the UE does not support the reception of Paging and group common-PDSCH in the same slot.
In LTE there can be dedicated MBMS cells and dedicated MBMS frequencies. This has not been discussed for NR, nor is it clear that such discussion is needed: 
Observation 2: The future demand for SIB resources may or may not clash with the future demand for MBS broadcast.
Connected mode
The UE in connected mode monitors Paging if the active BWP is configured with a common search space (e.g. to receive ETWS/CMAS warnings in connected mode). In such case the considerations discussed before for idle/inactive mode, also apply for connected mode.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss simultaneous reception of MBS broadcast and Paging/SIB: 
Observation 1: A UE shall be capable to receive Paging and SI while receiving MBS broadcast in idle and inactive mode.
Proposal 1: RAN2 to discuss if an MBS broadcast capable UE should prioritize Paging when the UE does not support the reception of Paging and group common-PDSCH in the same slot. 
Observation 2: The future demand for SIB resources may or may not clash with the future demand for MBS broadcast.
References
[1] R1-2202928, Updated RAN1 UE features list for Rel-17 NR after RAN1 108-e, RAN1#108-e
1
