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In this contribution, we provide our views on RRC parameters [1] for Rel-17 NR MBS. 
 Discussion
2.1	Updating names of DCI formats for multicast scheduling
During the previous email discussion, RAN1 has changed names of the first and the second DCI format for multicast scheduling from DCI format 1-0/1-1 to DCI format 4-1/4-2, respectively. The related RRC parameters name should also be updated accordingly. So we have the following proposal. 
Proposal 1: Adopt the following revisions for the RRC parameters related with DCI format for multicast scheduling. 
	[bookmark: OLE_LINK1]WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Comment

	[bookmark: OLE_LINK3]NR_MBS-Core
	Group scheduling for multicast
	searchSpace-Multicast
	new
	Common search space configured for multicast.
	add dci-Format4-1 and 4-2 in existing IE SearchSpace
	
	Per CFR, in searchSpacesToAddModList-Multicast
	UE-specific
	Note: RAN1 has changed names of DCI format for multicast scheduling from DCI format 1-0/1-1 to DCI format 4-1/4-2, respectively.

The parameters in searchSpace-Multicast are the same as that in existing SearchSpace except the DCI formats.
It is FFS whether common search space for multicast reuse the existing Type-3 CSS.
UE monitors the DCI format 1_0  and/or DCI format 1_1 of group-common PDCCH for multicast according to this configuration.

Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
• Alt 2: support a Type-x CSS
o The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
• FFS: Whether the Type-x CSS is a Type-3 CSS

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-04-1
	new
	If configured, the UE monitors the DCI format 1_0 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of the first DCI format for multicast scheduling from DCI format 1-0 to DCI format 4-1. 

The parametersAgreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
• At least ‘Identifier for DCI formats’ is not needed.
o FFS: Whether the field should be ignored and reserved, or should be removed.

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-14-2
	new
	If configured, the UE monitors the DCI format 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of the second DCI format for multicast scheduling from DCI format 1-1 to DCI format 4-2. 

Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:
• At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.
o FFS whether the fields should be ignored and reserved, or should be removed.
• Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-04-1-AndFormat1-14-2
	new
	If configured, the UE monitors the DCI format 1_0 and 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [11.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of DCI format for multicast scheduling from DCI format 1-0/1-1 to DCI format 4-1/4-2, respectively.

Agreement:
The first and second DCI formats for multicast can be configured in the same or different search space sets belonging to type-x CSS.

	NR_MBS-Core
	Group scheduling for multicast
	dl-DataToUL-ACK-MulticastDciFormat1_04-1
	
	List of timing for given group-common PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2). The field dl-DataToUL-ACK-MulticastDciFormat1_0 applies to DCI format 1_0 for multicast (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3).
	SEQUENCE (SIZE (1..8)) OF INTEGER (0..15) 
	
	Per UL BWP, in pucch-Config-Multicast1
	UE-specific
	Note: RAN1 has changed names of the first DCI format for multicast scheduling from DCI format 1-0 to DCI format 4-1. 

Note: If the higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is not provided, k1 list {1, 2, 3, 4, 5, 6, 7, 8} is applied to multicast DCI format 1_0.

Agreement:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to multicast DCI format 1_0 for RRC_CONNECTED UEs. If the higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is not provided, k1 list {1, 2, 3, 4, 5, 6, 7, 8} is applied to multicast DCI format 1_0.
• The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.



2.2	Default value of searchSpaceBroadcast
As described in TS 38.213 h00 [2], searchSpaceZero will be used when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI. It expresses implicitly that the default value of searchSpaceBroadcast is searchSpaceZero.
	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899575][bookmark: _Toc45699213][bookmark: _Toc29899157][bookmark: _Toc36498186][bookmark: _Toc29917312][bookmark: _Toc92093858][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG




Based on the above analysis, we propose the following proposal. 
Proposal 2: Adopt the following revisions for the RRC parameters related with Default value of searchSpaceBroadcast. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Comment

	NR_MBS-Core
	Group scheduling for multicast
	searchSpaceBroadcast
	new
	The IE searchSpaceBroadcast defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. 
	add dci-Format4-0 in existing IE SearchSpace
	searchSpaceZero 
	Per CFR，inlucded in PDCCH-Config-MCCH/PDCCH-Config-MTCH
	Cell-specific
	This IE will point to the common search space used for scheduling MCCH/MTCH. UE monitors the DCI format 1_0 of group-common PDCCH for broadcast.

Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
• FFS: reuse current CSS type, define a new CSS type, etc.
• FFS other details.

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.

Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.
• FFS support of different CSS types for MCCH and MTCH channels for broadcast reception.




Conclusion
In this contribution, the discussion and analysis on RRC parameters of Rel-17 NR MBS are presented. And the following proposals are also provided.
Proposal 1: Adopt the following revisions for the RRC parameters related with DCI format for multicast scheduling. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Comment

	NR_MBS-Core
	Group scheduling for multicast
	searchSpace-Multicast
	new
	Common search space configured for multicast.
	add dci-Format4-1 and 4-2 in existing IE SearchSpace
	
	Per CFR, in searchSpacesToAddModList-Multicast
	UE-specific
	Note: RAN1 has changed names of DCI format for multicast scheduling from DCI format 1-0/1-1 to DCI format 4-1/4-2, respectively.

The parameters in searchSpace-Multicast are the same as that in existing SearchSpace except the DCI formats.
It is FFS whether common search space for multicast reuse the existing Type-3 CSS.
UE monitors the DCI format 1_0  and/or DCI format 1_1 of group-common PDCCH for multicast according to this configuration.

Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
• Alt 2: support a Type-x CSS
o The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
• FFS: Whether the Type-x CSS is a Type-3 CSS

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-04-1
	new
	If configured, the UE monitors the DCI format 1_0 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of the first DCI format for multicast scheduling from DCI format 1-0 to DCI format 4-1. 

The parametersAgreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
• At least ‘Identifier for DCI formats’ is not needed.
o FFS: Whether the field should be ignored and reserved, or should be removed.

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-14-2
	new
	If configured, the UE monitors the DCI format 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of the second DCI format for multicast scheduling from DCI format 1-1 to DCI format 4-2. 

Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:
• At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.
o FFS whether the fields should be ignored and reserved, or should be removed.
• Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format

	NR_MBS-Core
	Group scheduling for multicast
	dci-Format1-04-1-AndFormat1-14-2
	new
	If configured, the UE monitors the DCI format 1_0 and 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [11.x].
	
	
	Per CFR, in searchSpace-Multicast
	UE-specific
	Note: RAN1 has changed names of DCI format for multicast scheduling from DCI format 1-0/1-1 to DCI format 4-1/4-2, respectively.

Agreement:
The first and second DCI formats for multicast can be configured in the same or different search space sets belonging to type-x CSS.

	NR_MBS-Core
	Group scheduling for multicast
	dl-DataToUL-ACK-MulticastDciFormat1_04-1
	
	List of timing for given group-common PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2). The field dl-DataToUL-ACK-MulticastDciFormat1_0 applies to DCI format 1_0 for multicast (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3).
	SEQUENCE (SIZE (1..8)) OF INTEGER (0..15) 
	
	Per UL BWP, in pucch-Config-Multicast1
	UE-specific
	Note: RAN1 has changed names of the first DCI format for multicast scheduling from DCI format 1-0 to DCI format 4-1. 

Note: If the higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is not provided, k1 list {1, 2, 3, 4, 5, 6, 7, 8} is applied to multicast DCI format 1_0.

Agreement:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to multicast DCI format 1_0 for RRC_CONNECTED UEs. If the higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is not provided, k1 list {1, 2, 3, 4, 5, 6, 7, 8} is applied to multicast DCI format 1_0.
• The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.



Proposal 2: Adopt the following revisions for the RRC parameters related with Default value of searchSpaceBroadcast. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Comment

	NR_MBS-Core
	Group scheduling for multicast
	searchSpaceBroadcast
	new
	The IE searchSpaceBroadcast defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. 
	add dci-Format4-0 in existing IE SearchSpace
	searchSpaceZero 
	Per CFR，inlucded in PDCCH-Config-MCCH/PDCCH-Config-MTCH
	Cell-specific
	This IE will point to the common search space used for scheduling MCCH/MTCH. UE monitors the DCI format 1_0 of group-common PDCCH for broadcast.

Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
• FFS: reuse current CSS type, define a new CSS type, etc.
• FFS other details.

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.

Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.
• FFS support of different CSS types for MCCH and MTCH channels for broadcast reception.
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