	
[bookmark: _GoBack]3GPP TSG RAN WG2 #122				R2-2306113
Incheon, KR, 22 – 26 May 2023	

Agenda Item:	6.2.1	  CP and Stage-2 corrections (NR_MBS-Core)
Source:		ASUSTeK
Title:				Discussion on SPS deactivation state list for MBS
Document for: Discussion and Decision
1. Introduction
It has been agreed in RAN1 that 
Multicast DCI cannot be used for
•joint SPS unicast and SPS multicast release
•joint SPS unicast release
•joint SPS multicast release
In this document, we discuss the relevant impacts when both SPS deactivation state list (i.e. sps-ConfigDeactivationStateList) and MBS SPS are configured.
2. Discussion 
According to the RAN1 agreement, multicast DCI for SPS releasing can be used only for deactivating a single multicast SPS configuration. When SPS deactivation state list (i.e. sps-ConfigDeactivationStateList) is configured, each state in the list can be mapped to a single or multiple SPS configurations to be deactivated. Detailed SPS release procedure could refer following RAN1 specification (TS 38.213-h50). According to RAN1 spec, different UEs in a MBS group may follow different condition since whether sps-ConfigDeactivationStateList is provided or not would result different result when receiving DCI for SPS release. 
For example, in Figure 0, when gNB sends a multicast DCI format for release with HPN=6, UE B and UE D will deactivate SPS 6, but UE A and UE C will deactivate state 6 which may cause misalignment among UEs in this group. 
	TS 38.213-h50
[bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc26719424][bookmark: _Toc29894859][bookmark: _Toc29899158][bookmark: _Toc29899576][bookmark: _Toc29917313][bookmark: _Toc36498187][bookmark: _Toc45699214][bookmark: _Toc130394899]10.2	PDCCH validation for DL SPS and UL grant Type 2
…
If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for SPS PDSCH 
-	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




	
	UE A
	UE B
	UE C
	UE D

	Unicast SPS index
	1, 2, 3
	4
	2, 3, 4
	

	Muticast SPS index
	6, 7
	6, 8
	6
	6

	sps-ConfigDeactivationStateList
	State 1 – 1, 2
State 2 – 1, 2, 3
State 3 – 1
State 6 – 2
State 7 – 3
	Not configured.
	State 1 – 2, 3
State 2 – 2, 3, 4

	Not configured.


Figure 0.
Observation:  When a MBS group includes UE(s) with sps-ConfigDeactivationStateList and another UE(s) without sps-ConfigDeactivationStateList, a multicast DCI for SPS deactivation sent by gNB may be associated with different multicast SPS configurations.
In this case, there are several options to assist UE and network in clarifying the relation between sps-ConfigDeactivationStateList and multicast SPS configurations. 
Option 1: One-to-one mapping between state and index.
Network should ensure a state only mapped to a single multicast SPS configuration and the state value should be set to the same value of multicast SPS index. For example, in Figure 1, UE A is configured with two multicast SPS configurations and the SPS indices of these two multicast SPS configurations are 6 and 7. When network send a multicast DCI for deactivating multicast SPS configuration with SPS index 6, UE A and C will correctly perform deactivation since state 6 for UE A and C is only mapped to the multicast SPS configuration with SPS index 6.

	
	UE A
	UE B
	UE C
	UE D

	Unicast SPS index
	1, 2, 3
	4
	2, 3, 4
	

	Muticast SPS index
	6, 7
	6, 8
	6
	6

	sps-ConfigDeactivationStateList
	State 1 – 1, 2
State 2 – 1, 2, 3
State 3 – 1
State 6 – 6
State 7 – 7
	Not configured.
	State 1 – 2, 3
State 2 – 2, 3, 4
State 6 – 6
	Not configured.



Figure 1.

Option 2: sps-ConfigDeactivationStateList is only applicable for unicast DCI as Rel-16.
Since RAN1 agreed that multicast DCI for SPS deactivation cannot be used for joint release. The most straightforward way seems that UE directly consider sps-ConfigDeactivationStateList only applicable for unicast DCI as Rel-16. For example, in Figure 2, when network send a multicast DCI for deactivating multicast SPS configuration with SPS index 6, UE A would consider sps-ConfigDeactivationStateList not applicable to the deactivation command so UE A would directly deactivate the multicast SPS configuration with SPS index 6 regardless of state information. 

	
	UE A
	UE B
	UE C
	UE D

	Unicast SPS index
	1, 2, 3
	4
	2, 3, 4
	

	Muticast SPS index
	6, 7
	6, 8
	6
	6

	sps-ConfigDeactivationStateList
	State 1 – 1, 2
State 2 – 1, 2, 3
State 3 – 1
State 6 – 2
State 7 – 3
	Not configured.
	State 1 – 2, 3
State 2 – 2, 3, 4

	Not configured.



Figure 2.

Option 3: Not simultaneously configuring multicast SPS and sps-ConfigDeactivationStateList.
If network would like to avoid the impact of sps-ConfigDeactivationStateList on multicast SPS, the simplest way is to ensure that multicast SPS and sps-ConfigDeactivationStateList are not configured simultaneously. 

	
	UE A
	UE B
	UE C
	UE D

	Unicast SPS index
	1, 2, 3
	4
	2, 3, 4
	

	Muticast SPS index
	6, 7
	6, 8
	6
	6

	sps-ConfigDeactivationStateList
	Not configured.
	Not configured.
	Not configured.
	Not configured.



Figure 3.
Proposal:   Discuss which option is used to align the understanding of sps-ConfigDeactivationStateList between UE and gNB.
Option 1:  One-to-one mapping between state and index.
Option 2:  sps-ConfigDeactivationStateList is only applicable for unicast DCI as Rel-16.
Option 3:  Not simultaneously configuring multicast SPS and sps-ConfigDeactivationStateList.


3. Conclusion
In this document, we discuss the relevant impacts when both SPS deactivation state list (i.e. sps-ConfigDeactivationStateList) and MBS SPS are configured, and provide three options as below. The text proposals for these three options are in Annex. 
Observation:  When a MBS group includes UE(s) with sps-ConfigDeactivationStateList and another UE(s) without sps-ConfigDeactivationStateList, a multicast DCI for SPS deactivation sent by gNB may be associated with different multicast SPS configurations.
Proposal:   Discuss which option is used to align the understanding of sps-ConfigDeactivationStateList between UE and gNB.
Option 1:  One-to-one mapping between state and index.
Option 2:  sps-ConfigDeactivationStateList is only applicable for unicast DCI as Rel-16.
Option 3:  Not simultaneously configuring multicast SPS and sps-ConfigDeactivationStateList.
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Annex
Text proposals
Option 1:
	sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple SPS configurations to be deactivated, see clause 10.2 in TS 38.213 [13]. If a state is mapped to multiple SPS configurations, each of these SPS configurations is configured with the same harq-CodebookID. If this field and sps-ConfigMulticastToAddModList-r17 are configured, there is one-to-one mapping between a state and a multicast SPS configuration and value of the state should be the same as sps-ConfigIndex-r16 of the multicast SPS configuration.




Option 2
	sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple SPS configurations to be deactivated, see clause 10.2 in TS 38.213 [13]. If a state is mapped to multiple SPS configurations, each of these SPS configurations is configured with the same harq-CodebookID. The list is only applicable for unicast DCI.




Option 3
	sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple SPS configurations to be deactivated, see clause 10.2 in TS 38.213 [13]. If a state is mapped to multiple SPS configurations, each of these SPS configurations is configured with the same harq-CodebookID. Network does not configure this field and sps-ConfigMulticastToAddModList-r17 simultaneously.





