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1. Introduction
In previous RAN2#120 meeting, RAN2 discussed the unicast SPS and multicast SPS configuration and achieved the following agreements as follows[1]:
	· Check with RAN1 whether NW can configure SPS in one BWP using sps-Config and sps-ConfigMulticastToAddModList-r17 simultaneously.
· Check with RAN1 whether other indexes than 0 can be used if a single DL SPS configuration for multicast is configured.


Based on the above consensus, a LS[1] regarding the SPS configuration was agreed to further check RAN1’s view with the following two questions.
	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.
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.


In this contribution, the two issues will be further discussed from the RAN1’s view, and the corresponding suggestion will be provided based on our analysis.
2. Discussion
2.1  Whether to support unicast sps-Config and sps-ConfigMulticastToAddModList-r17 simultaneously?
For the SPS-Config within the BWP-DownlinkDedicated as copied following[3], it is the UE specific SPS configuration for one BWP. The RRC IE BWP-DownlinkDedicated also includes the SPS-ConfigToAddModList-r16 to support multiple SPS configurations with in the one BWP. However, there is a restriction that network can only configure SPS in one BWP using either this field or sps-ConfigToAddModList, which means that the NW cannot configure more than one SPS in one BWP with SPS-Config and sps-ConfigToAddModList simultaneously.
	BWP-DownlinkDedicated information element
BWP-DownlinkDedicated ::=           SEQUENCE {
…
    sps-Config                          SetupRelease { SPS-Config }                                       
    ...,
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16       OPTIONAL,   -- Need N
…                                                 OPTIONAL,   -- Need R
    cfr-ConfigMulticast-r17             SetupRelease { CFR-ConfigMulticast-r17 } OPTIONAL,   -- Need M
…
}
SPS-ConfigToAddModList-r16 ::=          SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config
SPS-ConfigToReleaseList-r16 ::=         SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-r16
…



	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.


The reason that NW can only configure SPS using either SPS-Config or sps-ConfigToAddModList is that, if UE can be configured with SPS-Config and sps-ConfigToAddModList, the SPS configuration provided by SPS-Config for the UE cannot be activated successfully since the SPS-Config does not include sps-ConfigIndex and the UE cannot meet the activation procedure as copied following[4].
	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.


For the multicast, the UE also can be configured SPS using the SPS-ConfigMulticastToAddModList-r17 within the CFR-ConfigMulticast-r17, which is similar with the unicast SPS configuration using sps-ConfigToAddModList. 
	CFR-ConfigMulticast-r17::= SEQUENCE {
    locationAndBandwidthMulticast-r17              INTEGER (0..37949)                       OPTIONAL,    -- Need S
    pdcch-ConfigMulticast-r17                      PDCCH-Config                             OPTIONAL,    -- Need M
    pdsch-ConfigMulticast-r17                      PDSCH-Config                             OPTIONAL,    -- Need M
    sps-ConfigMulticastToAddModList-r17            SPS-ConfigMulticastToAddModList-r17      OPTIONAL,    -- Need N
    sps-ConfigMulticastToReleaseList-r17           SPS-ConfigMulticastToReleaseList-r17     OPTIONAL     -- Need N
}
SPS-ConfigMulticastToAddModList-r17 ::=	SEQUENCE (SIZE (1..8)) OF SPS-Config
SPS-ConfigMulticastToReleaseList-r17 ::= SEQUENCE (SIZE (1..8)) OF SPS-ConfigIndex-r16


So, if the UE is configured with the SPS in one BWP using the SPS-Config and sps-ConfigToAddModList, the similar issue will be occurred, e.g., the UE SPS configuration provided by SPS-Config cannot be activated successfully all the time since there is no sps-ConfigIndex in the SPS-Config as indicated in the below.
	SPS-Config ::=                  SEQUENCE {
    ...,
    [[
    sps-ConfigIndex-r16             SPS-ConfigIndex-r16       OPTIONAL,   -- Cond SPS-List
    harq-ProcID-Offset-r16          INTEGER (0..15)           OPTIONAL,   -- Need R
    periodicityExt-r16              INTEGER (1..5120)         OPTIONAL,   -- Need R
    harq-CodebookID-r16             INTEGER (1..2)            OPTIONAL,   -- Need R
    pdsch-AggregationFactor-r16     ENUMERATED {n1, n2, n4, n8 }       OPTIONAL    -- Need S
    ]],
    [[
  ...,
}


	Conditional Presence
	Explanation

	SPS-List
	The field is mandatory present when included in sps-ConfigToAddModList-r16 or sps-ConfigMulticastToAddModList-r17, otherwise the field is absent.



Based on the above discussion, the following proposal is suggested:
[bookmark: _Ref127473244]Proposal 1: From RAN1’s view, if the UE is configured SPS for both unicast and multicast in one BWP, network cannot use sps-Config to configure unicast SPS and simultaneously use sps-ConfigMulticastToAddModList-r17 to configure multicast in one BWP.

2.2  Whether sps-ConfigIndex other than 0 can be configured by network for the single multicast SPS
The reason to raise the issue as indicated by the question background 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, how does the UE to be configured the sps-ConfigIndex for PDCCH validation for DL SPS? According to the current spec, for a single multicast SPS, the value of the HARQ process number field in a DCI format 4_1/4_2 indicates an activation for a corresponding SPS PDSCH configuration is set to all set to all '0's. Considering the value of the HARQ process number field in a DCI format is the same value provided by sps-ConfigIndex, so, it is reasonable to set the sps-ConfigIndex equal to 0 for single multicast SPS. Actually, the issue was discussed in previous RAN1 meeting, and majority views think it can be resolved by gNB implementation. Based on the above description, the following proposal is suggested:
[bookmark: _Ref127473247][bookmark: _Ref111199835]Proposal 2: 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, and the issue can be resolved by gNB scheduling implementation.
3. Conclusion 
In this contribution, it discusses RAN2 LS on SPS configuration for unicast and multicast with following proposals:
Proposal 1: From RAN1’s view, if the UE is configured SPS for both unicast and multicast in one BWP, network cannot use sps-Config to configure unicast SPS and simultaneously use sps-ConfigMulticastToAddModList-r17 to configure multicast in one BWP.
Proposal 2: 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, and the issue can be resolved by gNB scheduling implementation.
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