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1	Introduction
In [1] quoted below, RAN2 would like to ask two questions regarding unicast SPS and multicast SPS configuration. This is a capture of the company views and moderator view on the response to the two questions.
[bookmark: _Ref178064866]2	Discussion
2.1 Q1
In the description for sps-Config (IE for single unicast SPS) in the current RRC spec, there’s a restriction that NW cannot configure SPS in one BWP using sps-Config and sps-ConfigToAddModList (IE for one or multiple unicast SPS) simultaneously:

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. Network can only configure SPS in one BWP using either this field or sps-ConfigToAddModList.



Q1: RAN2 would like to ask RAN1’s view on whether similar restriction is required when configuring SPS for both unicast and multicast in one BWP, i.e., network cannot use sps-Config to configure unicast SPS and simultaneously use sps-ConfigMulticastToAddModList-r17 to configure multicast in one BWP.

Summary of company’s contribution
	Tdoc #
	Comany
	View

	R1-2301325
	Apple
	Restriction is required.

	R1-2301464
	ASUSTeK
	Restriction is required.

	R1-2300615
	CATT,CBN
	Restriction is required.

	R1-2300976
	CMCC
	Restriction is not required by adopting a new RAN1 CR, R1-2300978

	R1-2301668
	Ericsson
	Restriction is required.

	R1-2301702
	Huawei, HiSilicon, CBN
	Restriction is not required.

	R1-2300929
	Intel Corporation
	Restriction is not required.

	R1-2301611
R1-2301785
R1-2301621
	MediaTek Inc.

	Restriction is required

	R1-2300304
R1-2300305
	OPPO
	Restriction is required

	R1-2300196
	Spreadtrum Communications
	Restriction is not required.

	R1-2300411
	vivo
	Restriction is required.
If it is possible that UE support a single unicast SPS configuration and one/multiple multicast SPS configurations but not support multiple unicast SPS configurations,
Restriction is not required by adopting a new RAN1 CR.

	R1-2300336
R1-2301447
	ZTE
	Restriction is required.



	Yes
(Required)
	No 
(Not required)
	It depends

	
	w/o RAN1 CR
	w/ RAN1 CR
	

	7
	3
	1
	1




Draft proposal 
More companies think this restriction is needed. The motivation behind having this restriction is to ensure that there is an SPS index for identification between unicast and multicast. Some companies may suggest that there could be RNTI based differentiation using CS-RNTI or G-CS-RNTI. However, for multicast SPS deactivation, the gNB could send UE-dedicated deactivation using CS-RNTI, which may cause non-identification problem between unicast and multicast if this restriction is not applied. In addition, even SPS activation for unicast and multicast could be differentiated by CS-RNTI or G-CS-RNTI, since the UE is configured with multiple SPS configuration, HARQ process number field is used to indicate SPS index according to current spec. However, if unicast SPS is configured by sps-Config, there is no SPS index to be indicated by HARQ process number field leading to ambiguity in such case.
A relatively small number of companies believe that this restriction is unnecessary. The main reason seems to consider independent UE capability for unicast and multicast and there is no need to have this restriction. The secondary reason seems to once have this restriction, UE cannot be configured with either unicast SPS or multicast SPS. One company mentions there is one agreement made in RAN1 104be. Which is quoted in Appendix below. One company proposes to firstly discuss whether to support this type of UE which reports FG#5-18 (single SPS for unicast) and FG#33-5-1 (multicast SPS), where relevant FG are quoted in Appendix below. 
From moderator’s view, if we answer Q1 as No (the restriction is not needed), RAN1 needs to discuss how to differentiate unicast and multicast SPS since there is no SPS index for unicast which requires more spec impact. Regarding the secondary reason, moderator’s current thinking is that UE can report FG#5-18 and FG#33-5-1, but gNB configures the UE with sps-ConfigToAddModList-r16 for unicast with “single” entry and sps-ConfigMulticastToAddModList-r17 for multicast. For RAN1 104be agreement, the flexibility in gNB side is to configure “SPS configuration index” for unicast SPS and multicast SPS, but seems not so relevant whether unicast SPS is configured with/without SPS index.

Based on moderator’s summary, an initial proposal from moderator is made below. Companies are encouraged to provide views on the proposal.
Initial proposal 1 (Moderator):
For Q1: Yes, from RAN1’s perspective, the similar restriction is required when configuring SPS for both unicast and multicast in one BWP, i.e., network can only use SPS-ConfigToAddModList-r16 to configure SPS PDSCH for unicast in this case.

	Company
	Comments

	LG Electronics
	Yes. The network can only use SPS-ConfigToAddModList-r16 to configure SPS PDSCH for unicast when configuring SPS for both unicast and multicast in one BWP.

	vivo
	We have different understandings with FL regarding the following:
UE can report FG#5-18 and FG#33-5-1, but gNB configures the UE with sps-ConfigToAddModList-r16 for unicast with “single” entry and sps-ConfigMulticastToAddModList-r17 for multicast.
Based on understanding, UE capability in FG#12-2 introducing new configurations, and for a UE supporting only FG#5-18, gNB can’t configure the UE with sps-ConfigToAddModList-r16 for unicast with “single” entry.
If a UE supports both unicast SPS and multicast SPS, the UE has to support FG#12-2, we are fine with the proposal.

 

	DCM
	OK. At least considering support of deactivation of multicast SPS by unicast PDCCH, the restriction seems to be essential; otherwise, unicast SPS and multicast SPS cannot be distinguished in a unicast release PDCCH.

	QC
	We support the proposal.

	MediaTek
	Support the proposal. 
Based on the current latest spec as copied below, if the UE is configured unicast SPS with sps-Config and multicast sps-ConfigMulticastToAddModList-r17 simultaneously, which means the UE is provided more than configuration, the UE will not active the unicast SPS successfully since the there is no sps-ConfigIndex for the unicast SPS.
If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for SPS PDSCH, 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.

	Nokia, NSB
	Support the proposal.

	CATT
	We support the proposal.
When network configure a unicast and a multicast SPS configuration for a UE, the number of SPS configuration provided for a UE is 2 SPS configuration. In this case, the sps index is required to indicate which sps configuration is released, if the release DCI is the unicast DCI scrambled by CS-RNTI. 
Moreover, it was agreed in RAN1#104e that the total number of SPS configuration supported by a UE for unicast is not increased due to additional supporting MBS. Thus, if the UE support configuring SPS configuration for unicast and multicast simultaneously, it means the total number of SPS configuration by a UE for unicast is more than one, and the SPS-ConfigToAddModList-r16 can be used to configure SPS PDSCH for unicast. 
Agreement: 
For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability
· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.
· FFS: How to allocate the total SPS configurations between MBS and unicast.


	Apple
	We support Proposal1. Our understanding is if UE supports multicast SPS configuration, it needs to support Rel-16 SPS configurations. As the multicast SPS release uses the parameter SPS-ConfigIndex-r16. Thus the same restriction should be applied for multicast as well.

	ZTE
	We share the same view with other companies and support this proposal. 

	Spreadtrum
	OK

	Huawei, HiSilicon
	We are thinking legacy Rel-15 UE supports one unicast SPS configuration but supports more than one multicast SPS configurations, then both parameters can be configured simultaneously. The concern of releasing multicast SPS by CS-RNTI can be solved by configuring index for multicast with value other than zero. 

	ASUSTeK
(mod)
	Thanks for sharing your view.
I update the previous table according to received comments (if there is miss-capturing your view, please correct me).

	Yes
(Required)
	No 
(Not required)

	
	w/o RAN1 CR
	w/ RAN1 CR

	13
	2
	1

	Apple, ASUSTeK, CATT,CBN, Ericsson, MediaTek, OPPO, ZTE, LGE, vivo, DCM, QC, Nokia, Spreadtrum
	Intel, Huawei, HiSilicon, CBN
	CMCC



Initial proposal 1 seems stable, and I will bring it back to online. Thank you.
Initial proposal 1 (Moderator):
For Q1: Yes, from RAN1’s perspective, the similar restriction is required when configuring SPS for both unicast and multicast in one BWP, i.e., network can only use SPS-ConfigToAddModList-r16 to configure SPS PDSCH for unicast in this case.







2.2 Q2
Q2: Another question RAN2 would like to ask RAN1 is that 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, whether sps-ConfigIndex other than 0 can be configured by network for the single multicast SPS.

Note: It has been clarified in the section 3.7 (Issue 1) of R2-2213101 that sps-Config of Rel-15 IE cannot be used for configuring a single multicast SPS configuration. For this case, sps-ConfigMulticastToAddModList-r17 is always used.
Summary of company’s contribution
	Tdoc #
	Comany
	View

	R1-2301325
	Apple
	Non-zero is allowed

	R1-2301464
	ASUSTeK
	Should be 0

	R1-2300615
	CATT,CBN
	Should be 0

	R1-2300976
	CMCC
	Non-zero is allowed by adopting a new RAN1 CR, R1-2300979

	R1-2301668
	Ericsson
	It depends.

If at least one UE only supports a single configuration of SPS, then all UEs must use configuration 0. 
In other cases another index can be used.

	R1-2301702
	Huawei, HiSilicon, CBN
	Non-zero is allowed

	R1-2300929
	Intel Corporation
	Non-zero is allowed

	R1-2301611
R1-2301785
R1-2301621
	MediaTek Inc.

	Should be 0

	R1-2300304
R1-2300305
	OPPO
	Should be 0

	R1-2300196
	Spreadtrum Communications
	Should be 0

	R1-2300411
	vivo
	Non-zero is allowed

	R1-2300336
R1-2301447
	ZTE
	Non-zero is allowed



	No
(Should be 0)
	Yes 
(Non-zero is allowed)
	It depends

	
	w/o RAN1 CR
	w/ RAN1 CR
	

	5
	5
	1
	1




Draft proposal 
Company’s view seems divergent. 
According to current standard, the validation for (de)activating a single multicast SPS requires checking that the HARQ process number field is set to all zeros. However, as Q2 pointed out, 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, two types of UEs require different validation for (de)activation. The first type of UE (i.e. at least one UE configured with a single multicast SPS configuration and no unicast SPS configuration) requires (de)activation with HPN set to all zero, while the second type of UE (i.e. the other UE configured with a single multicast SPS configuration and one/more unicast SPS configurations) does not require (de)activation with HPN set to all zero. 
According to company’s input, one company considers changing validation of “single SPS multicast” to NOT check HPN to all zeros. One company has proposed using two (de)activation DCIs to solve this issue. Another company raises similar agreement in RAN1 104be which describes that gNB has flexibility to configure SPS index for multicast and unicast SPS. 
From moderator’s view, I would like to check with RAN1’s view of following question below
Q2-1, If the answer to RAN2 is Yes (non-zero is allowed), how to achieve validation of (de)activation of the single multicast SPS for the first type of UE?
Q2-2, Do you agree to change validation of “single SPS multicast” to NOT check HPN to all zeros?
Q2-3, If the answer to RAN2 is No (should be 0), do you agree with following initial proposal from moderator?
Initial proposal 2 (Moderator):
For Q2: No, 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, network cannot configure sps-ConfigIndex other than 0 for the single multicast SPS.

	Company
	Comments

	vivo
	Q2-1: based on the current spec in TS 38.213 cited below, we think gNB can use different DCIs to separately activate the multicast SPS for the first type UE and second type UE, e.g. DCI1 with HPN set as all ‘0’ for the first type UE and DCI 2 with HPN set the index of the SPS configuration for the second type UE. When the first type UE/second type UE detects DCI2/DCI1, validation is not achieved, the UE discards all the information in the DCI format.
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.
Q2-2: We prefer not. It is possible that all UE in the MBS group has no unicast SPS. 
Q2-3: we think the answer to RAN2 should be YES.

	DCM
	Q2-1: Should not be allowed.
Q2-2: No.
Q2-3: Yes. Same understanding with moderator.

	Qualcomm
	We think the answer to Q2 is Yes.
There is no need to mandate sps-ConfigIndex=0 for single multicast SPS (first UE type). As long as sps-ConfigMulticastToAddModList-r17 is configured for multicast, the value of sps-ConfigIndex is up to gNB implementation. The UE can check whether HPID is same as the sps-ConfigIndex or not for validation. 
The validation table for legacy sps-Config is only used when there is no sps-ConfigIndex configured.

	MediaTek
	Sightly prefer the answer to RAN2 is No and the issue can be avoided/resolved by gNB configuration as discussed in the previous meeting.

	CATT
	The answer to Q2 is No, and we think this issue can be solved by gNB implementation without any spec impact. 
Q2-1:If the answer to RAN2 is Yes, for the UE configured only one multicast SPS, the HPN in activation/release DCI is not ‘0’ at all. Then, the current spec may require some modifications, i.e. only one multicast SPS configuration provided by a UE should be removed from the case ‘the UE is provided one SPS configuration’ in the current spec. 
that UE configured one multicast SPS
Q2-2: We prefer not to change validation of single SPS configuration in current spec.
Q2-3: Yes, we agree with FL’s proposal. The network has responsibility to ensure all the UEs within the MBS group share same understanding on the activation/release DCI. Thus, it can up to gNB configuration to handle this case. In other words, there is no spec impact if the initial proposal2 is agreed. 

 

	Apple
	Q2-1: we believe the answer to RAN2 should be yes (non-zero is allowed). 
Q2-2: Yes. The issue is solved once for all. 
Q2-3: if answer is no, maybe the issue is still there. For example, if there are two multicast SPS configurations for a group of UEs, and there is UE only configured with one of multicast SPS and without unicast SPS. It will cause two SPS having the same index, i.e., sps-ConfigIndex equal to 0.  

	ZTE
	For Q2-1, we think it can be handled by the network easily. For example, the network can configure another unicast SPS for the first type of UE. Then, the network may activate and deactivate the SPS for multicast by indicating the SPS index. The network can resolve the issue according the spec. 
For Q2-2, we don’t think the change is needed since the network can resolve the issue.


	Spreadtrum
	We prefer the answer is to Q2 is NO. We think it can be handled by gNB implementation. Further enhancement is not needed. We are fine with the Initial proposal 2.

	Huawei, HiSilicon
	CR in RAN1 can be made to enable configuring value than zero. 

	ASUSTeK
(mod)
	Thanks for sharing your views.

@vivo, having further thinking, two different DCIs sent by gNB for one group may need a prerequisite that sps-ConfigIndex=0 cannot be configured in sps-ConfigMulticastToAddModList for the second type UE. Assuming second type UE is configured with SPS 0 and SPS 1 for M and SPS 2 for U, which SPS 1 may be used for one group while SPS 0 may be used for another group. When the second type UE receives DCI1, validation would be achieved since HPN set as all ‘0’ for the second type UE means SPS 0. In this sense, the prerequisite of mandating configuring sps-ConfigIndex=0 as U for second type UE seems not aligned with previous RAN1 agreement which could be up to gNB implementation. In addition, forcing gNB to send two different DCIs for activation in this case may have PDCCH capacity issue or latency issue.

@Apple, according to your comments, Apple’s view is counted from “Yes w/o RAN1 CR” to “Yes w/ RAN1 CR”, if there is misunderstanding, please correct me. In addition, the example case mentioned by you seems not the case what RAN2 asks.  The solution (which should be zero) is to address the scenario where a single multicast SPS is configured for a group of UEs rather than the scenario where more than one single multicast SPS is configured for a group of UEs.

@all, since there is no clear consensus for reply Q2 insofar, I would propose following two proposals. For proposal 2a, whether to have RAN1 spec impact can be under maintenance discussion. 

From currently received comments, the previous table is updated below

	No
(Should be 0)
	Yes 
(Non-zero is allowed)
	It depends

	
	w/o RAN1 CR
	w/ RAN1 CR
	

	6
	3
	4
	1

	ASUSTeK CATT,CBN, MediaTek, OPPO, Spreadtrum, DCM
	Intel, vivo, ZTE
	Apple, CMCC, Huawei, HiSilicon, CBN, QC(?)
	Ericsson




Initial proposal 2 (Moderator):
For Q2: No, 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, network cannot configure sps-ConfigIndex other than 0 for the single multicast SPS.

Initial proposal 2a (Moderator):
For Q2: Yes, 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 gNB implementation to configure sps-ConfigIndex for the single multicast SPS.
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Appendix
(1)
	5-18
	DL SPS
	DL SPS
	
	downlinkSPS
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling



	12. NR_IIOT
	12-2
	Multiple SPS configurations
	1)	Support of up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group, including separate RRC parameters and separate activation/release for different SPS configurations
2)	The max number of active SPS configurations in a BWP of a serving cell
3)	The max number of active SPS configurations across all serving cells, and across MCG and SCG in case of NR-DC
4)	The related HARQ-ACK enhancements to support multiple active SPS configurations
	5-18 DL SPS 



	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on PCell
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH

	33-2



(2)
	RAN1 104be
Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 
· It is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively.



	1/11	
