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1. Introduction
In [1] R1-2302209 (Reply LS on SPS configuration for unicast and multicast), RAN1 has answered RAN2 that from RAN1’s perspective, when a single multicast SPS is configured for a group of UEs and there is no SPS configuration for unicast for at least one UE in the group, it’s up to network implementation to configure sps-ConfigIndex to zero or non-zero for the single multicast SPS. In this document, we will discuss the impact and solutions of allowing setting sps-ConfigIndex to zero.
2. Discussion 
The Table 1 shows one example that UE A, B and C share the same multicast SPS configuration with SPS index = 2 and UE B is not configured with any unicast SPS configuration. According to the current PDCCH validation procedure for SPS activation, it would be always failed for UE B since the HARQ process number field is not all ‘0’s.
	
	UE A
	UE B
	UE C

	Unicast SPS index
	0
	--
	1

	Multicast SPS index
	2
	2
	2


Table 1. One example of a multicast SPS configuration
There are several solutions mentioned in [2] to solve the issue. The Table 2 briefly lists all solutions and the corresponding following actions. If Option 3/4/5 is selected, RAN1 should send a LS to inform RAN2 for the decision. Besides, since PDCCH validation for SPS activation is more related to RAN1, Option 1 and 2 (i.e. RAN1 solutions) are more preferable. 
Proposal:  Adopt either Option 1 or Option 2 to solve the issue of PDCCH validation for the case of a UE configured with a single multicast SPS configuration with SPS index = non-zero.
	
	Solutions
	Actions

	Option 1
	For multicast SPS, HARQ process number field is always used to indicate SPS index.
	Adopt a simple RAN1 CR.
(as shown in Annex)

	Option 2
	Network always send two different commands for each activation, one is setting all ‘0’s (for UE B) and the other one is setting SPS index (for UE A and C).
	Adopt a conclusion in RAN1 chair’s note.

	Option 3
	Network always configures a “dummy” unicast SPS configuration for UE B to avoid this case.
	Adopt a conclusion in RAN1 chair’s note, and
Send a LS to RAN2
It may have impact on RRC.

	Option 4
	Network ensure that each UE in a MBS SPS group is configured with only one SPS configuration.

Referred to the Table 1, network cannot configure unicast SPS to UE A and UE C.
	Adopt a conclusion in RAN1 chair’s note, and
Send a LS to RAN2
It may have impact on RRC.

	Option 5
	Network ensure that each UE in a MBS SPS group is configured with more than one SPS configuration.

Referred to the Table 1, network should not put UE B in this MBS group with SPS index=2 or should configure another SPS configuration to UE B.
	Adopt a conclusion in RAN1 chair’s note, and
Send a LS to RAN2
It may have impact on RRC.


Table 2. A list of solutions for a single multicast SPS configuration

3. Conclusion
In this document, we discuss the issue of PDCCH validation for the case of a UE configured with a single multicast SPS configuration with SPS index = non-zero and propose to select an option that does not impact RAN2.
Proposal:  Adopt either Option 1 or Option 2 to solve the issue of PDCCH validation for the case of a UE configured with a single multicast SPS configuration with SPS index = non-zero.


Reference 
1. R1-2302209	Reply LS on SPS configuration for unicast and multicast
2. R1-2302167	Further discussion related to LS on unicast and multicast SPS

Annex
Text proposals
Option 1
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A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or a configured UL grant Type 2 PDCCH if
…
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH for unicast, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for SPS PDSCH or a single configuration for SPS PDSCH for multicast, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by ConfiguredGrantConfigIndex or by sps-ConfigIndex, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for SPS PDSCH or a single configuration for SPS PDSCH for multicast 
-	if the UE is provided ConfiguredGrantConfigType2DeactivationStateList or sps-ConfigDeactivationStateList, a value of the HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or more UL grant Type 2 PUSCH or SPS PDSCH configurations
-	if the UE is not provided ConfiguredGrantConfigType2DeactivationStateList or sps-ConfigDeactivationStateList, a value of the HARQ process number field in a DCI format indicates a release for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by ConfiguredGrantConfigIndex or by sps-ConfigIndex, respectively
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-4. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or configured UL grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH for unicast or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2/4_1
	DCI format 1_1/4_2

	HARQ process number
(if present)
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
(if present)
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation when a UE is provided a single SPS PDSCH for unicast or UL grant Type 2 configuration in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2/4_1/4_2

	HARQ process number
(if present)
	set to all '0's
	set to all '0's

	Redundancy version
(if present)
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 2 with 

set to all '1's, otherwise
	set to all '0's for FDRA Type 0 or for dynamicSwitch
set to all '1's for FDRA Type 1



Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH for multicast or multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2/4_1
	DCI format 1_1/4_2

	Redundancy version
(if present)
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-4: Special fields for a single or multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation when a UE is provided a single SPS PDSCH for multicast or multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2/4_1/4_2

	Redundancy version
(if present)
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 2 with 

set to all '1's, otherwise
	set to all '0's for FDRA Type 0 or for dynamicSwitch

set to all '1's for FDRA Type 1




