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1. Introduction
[bookmark: _Hlk149646118][bookmark: _Hlk79934029]For UE capability for multicast reception in RRC_INACTIVE, it is assumed by RAN2 that the UE is not required to support FDMed multicast MCCH or MTCH with DL channels other than FDMed multicast MCCH and PBCH in a slot. RAN2 sent an LS to ask RAN1 to provide feedback on this assumption [1]. Per understanding, this is similar as broadcast reception in RRC_INACTIVE, where a UE is not required to support FDMed broadcast MCCH or MTCH with DL channels other than FDMed broadcast MCCH and PBCH in a slot. Thus, it is straightforward for RAN1 to confirm RAN2’s assumption. 
Then, one open issue for RAN1 is about RAN1 specification impacts to support FDMed multicast MCCH and PBCH in a slot for RRC_INACTIVE. It is indentified that TPs for TS 38.202 and TS 38.214 are needed. Draft TPs for UE supporting FDMed multicast MCCH and PBCH in a slot for multicast reception in RRC_INACTIVE are provided in this contribution.

2. Discussions
Draft TP for TS 38.214
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1. Take the following TP for TS 38.214 v18.0.0: 
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc146791739]5.1	UE procedure for receiving the physical downlink shared channel
========================= Unchanged parts =========================
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, where the PDSCH scheduled with TC-RNTI for a reduced capability UE 
that indicates supportOfRedCap-r18 is allocated no more than 25 PRBs when configured with SCS  = 0 or no more than 12 PRBs when configured with SCS  = 1, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
The UE:
· is expected to decode PDSCH scheduled with MCCH-RNTI, or multicast-MCCH-RNTI and PBCH in PCell that partially or fully overlaps in time in non-overlapping PRBs in PCell.
· is not expected to decode PDSCH scheduled with G-RNTI for broadcast and PBCH in PCell that partially or fully overlaps in time in non-overlapping PRBs in PCell.
· is not expected to decode PDSCH scheduled with G-RNTI for multicast and PBCH in PCell that partially or fully overlaps in time in non-overlapping PRBs in PCell.
========================= Unchanged parts =========================
Draft TP for TS 38.202
Proposal 2. Take the following TP for TS 38.202 v18.0.0:
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

	D7
	PDCCH+PDSCH
	C-RNTI
	DL-SCH
	Note 10

	D8
	PDCCH+PDSCH
	multicast-MCCH-RNTI
	DL-SCH
	Note 11

	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
	

	F2
	PDCCH
	C-RNTI, CS-RNTI
	UL-SCH
	Note 10

	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.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Note 10: 	This is for small data transmission in RRC inactive state.
Note 11:  This is for multicast MCCH in RRC inactive state.



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 (C0 or C1 or Q) and/or (D0 or D7)) + (F0 or F2)
	
	
	Note 1

	2.2 UEs supporting MBS broadcast reception 

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]A+D5
	
	
	

	[bookmark: _GoBack]2.3 UEs supporting MBS multicast reception

	A+D8
	
	
	

	3. RRC_CONNECTED

	(A + ((C0 + (B and/or (D0 or (m1*D1+m2*D2+((m3*D3+m4*D4) or m5*(D5 or D6))))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) or D5)) 
	(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) or m5*(D5 or D6)) + 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 11, Note 12, Note13, Note 14

	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 or broadcast reception, the UE is not expected to be configured simultaneously with more than one component carrier for multicast or broadcast reception.
Note 11:	For a UE supporting MBS broadcast reception, the values of 1≥m5 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m5=1, then m1≤1.
Note 12:	For a UE supporting MBS broadcast reception in RRC_CONNECTED state, it is required to support reception of FDMed MCCH PDSCH and PBCH in Pcell.
Note 13:	For a UE supporting MBS multicast or broadcast reception in RRC_CONNECTED state, it is not required to support reception of FDMed MCCH PDSCH/broadcast MTCH PDSCH/multicast MTCH PDSCH and SIB PDSCH in PCell.
Note 14:	For a UE supporting MBS multicast or broadcast reception in RRC_CONNECTED state, it is not required to support reception of FDMed broadcast MTCH PDSCH/multicast MTCH PDSCH and PBCH in PCell.




3. Conclusion
Draft TPs for RAN1 specification to support FDMed multicast MCCH and PBCH in a slot for multicast reception in RRC_INACTIVE are provided in this contribution and the following proposals are made.
Proposal 1. Take the TP for TS 38.214 v18.0.0 as in section 2.
Proposal 2. Take the TP for TS 38.202 v18.0.0 as in section 2.
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