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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The feature lead summaries on the HARQ-ACK and the scheduling related issues for Rel-17 NR MBS [1] [2] documented the issues discussed in RAN1#114 meeting. This paper discusses the remaining issues.
Issue#1: PDCCH validation for SPS
RAN1 sent the LS reply to RAN2 clarifying 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, it’s up to network implementation to configure sps-ConfigIndex to zero or non-zero for the single multicast SPS.
With the above clarification between RAN1 and RAN2, a draft CR to TS38.213 regarding PDCCH validation for multicast SPS was discussed in the RAN1#112bis-e meeting due to controversy [2]. One argument is that gNB can send two activation DCIs, one of which is for the UE with HPN value zero and the other is for UEs with HPN value being equal to the SPS index. This is unnecessary but causes additional implementation complexity so as to be less appealing for deployment, especially when it can be easily fixed by a CR. 
In addition, one suggested preference is not differentiating unicast and multicast. However, differentiating seems unavoidable since the issue mainly comes from the difference of one configured  multicast SPS with index value being non-zero. Nevertheless, differentiating unicast or multicast does not affect legacy UE implementation because the DCI is scrambled by CS-RNTI or G-CS-RNTI for activating unicast SPS or multicast SPS, respectively, and the CR is also only solving the new case due to multicast though for differentiation unicast is added as well which is already clearly meant by the current specification. 
The corresponding CR is provided. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Issue#2: PUCCH resources for multicast HARQ-ACK
When UE multiplexes HARQ-ACK for multicast SPS and dynamic grant PDSCH, from which PUCCH-config the PUCCH resource is determined is not reflected in TS 38.213 if ConfigMulticast1/pucch-ConfigurationListMulticast1 is not provided.
The draft CR to clarify the UE determines the PUCCH resource from pucch-Config/pucch-ConfigurationList for the concerned case is proposed.
Issue#3: SSSG switching and PDCCH skipping
Whether the search space configured for multicast in Type-3 CSS is applied when UE is configured to operate search space set group switching and/or PDCCH skipping was discussed in the last meeting, which concludes three alternatives for further discussion:
· Alt 1: The PDCCH skipping/SSSG switching for Type3 CSS and MBS multicast in Type3 CSS can be configured at same time. UE only applies the PDCCH skipping/SSSG switching for unicast DCI in Type3 CSS, i.e., UE will always monitor the multicast DCI.
· Alt 2: The PDCCH skipping/SSSG switching for Type3 CSS and MBS multicast in Type3 CSS can be configured at same time. UE applies the PDCCH skipping/SSSG switching for unicast DCI and multicast DCI in Type3 CSS.
· Alt 3: Conclusion: It is clarified that the PDCCH skipping/SSSG switching can apply for MBS multicast DCI formats in Type3 CSS, but if a UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by G-RNTI for multicast/G-CS-RNTI, the UE decrements the searchSpaceSwitchTimer-r17 timer value by one after a slot of the active DL BWP of the serving cell.
However, actually TS 38.331 has already specified that search space set group switching would not be configured for multicast:
	[bookmark: _Toc60777296][bookmark: _Toc139045660]–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters or MBS multicast PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled SCell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent. If the IE is used for a dormant BWP, the fields other than controlResourceSetToAddModList and controlResourceSetToReleaseList are absent. If this IE is used for MBS CFR, the field downlinkPreemptiom,tpc-PUSCH, tpc-SRS, uplinkCancellation, monitoringCapabilityConfig, and searchSpaceSwitchConfig are absent.
PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                      OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId                    OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                            OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                          OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                              OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                         OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                         OPTIONAL,   -- Need M
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                            OPTIONAL,   -- Need M
    ...,
    [[
    controlResourceSetToAddModListSizeExt-v1610 SEQUENCE (SIZE (1..2)) OF ControlResourceSet             OPTIONAL,   -- Need N
    controlResourceSetToReleaseListSizeExt-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16        OPTIONAL,   -- Need N
    searchSpacesToAddModListExt-r16     SEQUENCE(SIZE (1..10)) OF SearchSpaceExt-r16                     OPTIONAL,   -- Need N
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                          OPTIONAL,   -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability }   OPTIONAL,   -- Need M
    searchSpaceSwitchConfig-r16         SearchSpaceSwitchConfig-r16                                      OPTIONAL    -- Need R
    ]],
    [[
    searchSpacesToAddModListExt-v1700   SEQUENCE(SIZE (1..10)) OF SearchSpaceExt-v1700                   OPTIONAL,   -- Need N
    monitoringCapabilityConfig-v1710    ENUMERATED { r17monitoringcapability }                           OPTIONAL,   -- Need M
    searchSpaceSwitchConfig-r17         SearchSpaceSwitchConfig-r17                                      OPTIONAL,   -- Need R
    pdcch-SkippingDurationList-r17      SEQUENCE(SIZE (1..3)) OF SCS-SpecificDuration-r17                OPTIONAL    -- Need R
    ]]
}




Although there is no restriction for configuring PDCCH skipping in PDCCH-config for multicast CFR in the current TS 38.331, since DCI format 4_1/4_2 does not include the field of ‘PDCCH monitoring adaptation indication’, pdcch-SkippingDurationList is not to be configured for multicast effectively. 
With such description in TS 38.331, it seems clear the PDCCH skipping or SSSG switching for Type3 CSS is not applied to multicast. No CR is needed for RAN1. A CR to TS38.331 to clarify that pdcch-SkippingDurationList will be absent if this IE is used for MBS CFR can be considered. 
Proposal: The PDCCH skipping or SSSG switching for Type3 CSS is not applied to multicast. No CR is needed for RAN1.

Conclusions
This paper further analyzes and discusses the remaining issues based on the discussion from RAN1#114 including PUCCH resources for multiplexing unicast and multicast HARQ-ACK based on the last unicast DCI format and the SSSG switching/PDCCH skipping for multicast, the proposal is summarized as follows:
[bookmark: _GoBack]Proposal: The PDCCH skipping or SSSG switching for Type3 CSS is not applied to multicast. No CR is needed for RAN1.
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