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Introduction
[bookmark: _Hlk510705081]In this contribution, we provide our view on various outstanding issues relating to reliability mechanisms for NR MBS, based on the agreements made up to RAN1#111. 
Discussion
Counting and Ordering of HARQ-ACK bits for NACK-only Feedback Multiplexed with Alt-4
An outstanding issue from the RAN1#111-e meeting is how to count and order the HARQ-ACK bits for NACK-only for Alt-4 with Cases 2 and 3. The issue was discussed last time for one email round, but no agreements were made. The agreement made earlier below outlines the options under consideration:

Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, further down-selection on the following cases/options in the next meeting: 
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt2-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs 
· Opt2-2: does not support Alt4 for this case. 
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt3-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. 
· Opt3-2: does not support Alt4 for this case. 

For Case 2 above, we do not consider the last DCI to be a significant issue, given that with many UEs present, it is highly improbable that all UEs miss the last DCI, thereby preventing the retransmission of the last TB. There is no other reason to have Opt2-1-2, as Opt2-1-1 is simple and the same as that agreed for NACK-only with Alt-1 and ACK/NACK feedback. Therefore, we prefer option 2-1-1, where counting the total number of HARQ-ACK bits is based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI and the ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values.
For Case 3 above, we shall refrain from introducing new DCI bits at this late stage, which would increase UE decoding complexity as indicated by several UE vendors in the last meeting. Moreover, this scenario can be addressed either by scheduling different G-RNTI(s) in different slots or configuring Alt-1 as the multiplexing method.
Observation 1: For the case of all UEs configured with the same set of G-RNTIs, already agreed operation for 1 G-RNTI case can apply without any changes and any problems.
Observation 2: For the case of different UEs configured with different G-RNTIs, the problematic scenario can be addressed either by scheduling different G-RNTI(s) in different slots or configuring Alt-1 as the multiplexing method.
Therefore, for Case 3 we support Opt3-2, where Alt-4 is not supported for different UEs configured with different G-RNTIs. Since specifications are written from the UE perspective, we believe that only a minor change is needed in TS38.213 to reflect the preferred option for Case 2.

Proposal 1: Adopt the following text proposal to TS38.213 v17.4.0:
· Reason for change: 
Current TS38.213 v17.4.0 does not clarify how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4.
· Summary of change: 
Clarify how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4. For Case 2, the UE counts the total number of HARQ-ACK bits based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI. For Case 3, the UE does not support Alt-4.
· Consequence if not approved: 
It is not clear how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4.
--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
18	  Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information as described in clause 9.2.1 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not provided moreThanOneNackOnlyMode or, for only one G-RNTI or only one G-CS-RNTI, according to the second HARQ-ACK reporting mode by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1 when the UE is provided moreThanOneNackOnlyMode. The UE generates HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
For a UE that is indicated the second HARQ-ACK reporting mode, the UE does not expect to be provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.4.0 Ends-------------------------------------------
Disabled HARQ-ACK Not Applied to SPS Activation
Previously, RAN1 agreed to ensure that the UE receives an SPS activation and release by always performing ACK/NACK based feedback from the UE upon reception of such messages, even though the UE may be configured with NACK-only based feedback for the SPS PDSCHs that are not scheduled by a DCI or even though the UE may be configured not to provide any feedback for the SPS PDSCHs that are not scheduled by a DCI. 
The UE would then provide ACK in case it receives the SPS activation and the first transport block received after SPS activation DCI successfully; and provide NACK in case it receives the SPS activation correctly, but not the first transport block after SPS activation DCI. If the UE cannot even receive the SPS activation, it would not provide any ACK/NACK feedback and the gNB could then retransmit the SPS activation.
Current specification regarding such operation upon SPS activation DCI is not consistent with the agreements. Specifically, when the feedback for the SPS PDSCHs are disabled, the current specification dictates the UE not to send any feedback even after SPS activation, which makes it impossible for the gNB to ensure all UEs received SPS activation command.
Proposal 2: Adopt the following text proposal to TS38.213 v17.4.0:
· Reason for change: 
Current TS38.213 v17.4.0 is inconsistent with the agreements and understanding of RAN1 regarding HARQ-ACK feedback upon SPS activation for the cases when the HARQ-ACK feedback for SPS PDSCHs without PDCCH is disabled or NACK-only based feedback is configured.
· Summary of change: 
When the UE receives an SPS activation, it always generates ACK/NACK based feedback, even though the UE may be configured with NACK-only based feedback for the SPS PDSCHs that are not scheduled by a DCI or the UE may be configured not to provide any feedback for the SPS PDSCHs that are not scheduled by a DCI. 
· Consequence if not approved: 
Current TS38.213 v17.4.0 is inconsistent with the agreements and understanding of RAN1 regarding HARQ-ACK feedback upon SPS activation for the cases when the HARQ-ACK feedback for SPS PDSCHs without PDCCH is disabled or NACK-only based feedback is configured.

--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
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< Unchanged parts are omitted >
ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception. For the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes the transport block; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3.
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information as described in clause 9.2.1 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
< Unchanged parts are omitted >
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214].
A UE can be configured per G-RNTI for multicast or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions, except for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI, except for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration [4, TS 38.212]. If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI.
If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.4.0 Ends-------------------------------------------
Support of FDMed SPS retransmissions
An outstanding issue from the RAN1#111-e meeting is whether unicast/multicast SPS retransmissions via PDSCH, are supported by the FDMed PDSCH scheduling capability.   
Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling

An outstanding issue from the RAN1#111-e meeting is whether unicast/multicast SPS retransmissions via PDSCH, are supported by the FDMed PDSCH scheduling capability.   
Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling

Whilst we understand the technical argument, that SPS retransmissions are effectively configured using unicast style dynamic grants and therefore could be supported by the existing FDM capability, we feel that for this maintenance phase, it is simpler from a specifications and scheduling perspective, to consider both SPS initial transmissions and their retransmissions, to be excluded from this FDM capability. Especially given that, per our understanding of the 3GPP TS38.214 text below, unicast retransmissions in support of SPS, are transmitted using CS-RNTI. 
-------------------------------- Text extract from TS38.213 v17.4.0 ------------------------------------------
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214].
-------------------------------------------- Text extract ends  ---------------------------------------------------

Proposal 3:   The unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling
Proposal 4:   Adopt the following text proposal to TS38.214 v17.4.0:
· Reason for change: 
The UE behaviour for collision handling between unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) is unclear when FDM is considered.
· Summary of change: 
Clarify how neither SPS initial transmissions or retransmissions are supported.
· Consequence if not approved: 
Mis-alignment between gNB and UE behaviours given FDMed collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) transmissions/retransmissions.

-------------------------------- Text proposal to TS38.214 v17.4.0 Starts ------------------------------------------
5.1        UE procedure for receiving the physical downlink shared channel
========================= Unchanged parts =========================
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.
========================= Unchanged parts =========================
-------------------------------- Text proposal to TS38.214 v17.4.0 Ends -------------------------------------------

Correction on Usage of DCI 4_0
Currently, the DCI format 4_0 is only specified for G-RNTI with broadcast. However, in TS 38.213 v17.4.0, the following was CR updated in order to explicitly state the usage of G-RNTI in RAN1 specs, and the inclusion of G-RNTI for multicast with DCI format 4_0 is not correct. For correction, the part “or a G-RNTI for multicast” is incorrect and should be removed, as proposed below:
Proposal 5: Remove the part of “or a G-RNTI for multicast” on monitoring for DCI format 4_0 on Type0-PDCCH CSS in TS38.213.
--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc114216089][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or 
-	searchSpaceZero by providing searchSpaceID=0 for searchSpaceMCCH or searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast or a G-RNTI for multicast
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
< Unchanged parts are omitted >


--------------------------------Text proposal to TS38.213 v17.4.0 Ends------------------------------------------

Conclusion
In this paper, we have the following observations:
Observation 1: For the case of all UEs configured with the same set of G-RNTIs, already agreed operation for 1 G-RNTI case can apply without any changes and any problems.
Observation 2: For the case of different UEs configured with different G-RNTIs, the problematic scenario can be addressed either by scheduling different G-RNTI(s) in different slots or configuring Alt-1 as the multiplexing method.

Based on these observations, we have the following proposals:
Proposal 1: Adopt the following text proposal to TS38.213 v17.4.0:
· Reason for change: 
Current TS38.213 v17.4.0 does not clarify how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4.
· Summary of change: 
Clarify how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4. For Case 2, the UE counts the total number of HARQ-ACK bits based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI. For Case 3, the UE does not support Alt-4.
· Consequence if not approved: 
It is not clear how the UE counts and orders the HARQ-ACK bits for multiple NACK-only feedback when configured with Alt-4.
--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
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< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information as described in clause 9.2.1 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not provided moreThanOneNackOnlyMode or, for only one G-RNTI or only one G-CS-RNTI, according to the second HARQ-ACK reporting mode by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1 when the UE is provided moreThanOneNackOnlyMode. The UE generates HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
For a UE that is indicated the second HARQ-ACK reporting mode, the UE does not expect to be provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.4.0 Ends-------------------------------------------

Proposal 2: Adopt the following text proposal to TS38.213 v17.4.0:
· Reason for change: 
Current TS38.213 v17.4.0 is inconsistent with the agreements and understanding of RAN1 regarding HARQ-ACK feedback upon SPS activation for the cases when the HARQ-ACK feedback for SPS PDSCHs without PDCCH is disabled or NACK-only based feedback is configured.
· Summary of change: 
When the UE receives an SPS activation, it always generates ACK/NACK based feedback, even though the UE may be configured with NACK-only based feedback for the SPS PDSCHs that are not scheduled by a DCI or the UE may be configured not to provide any feedback for the SPS PDSCHs that are not scheduled by a DCI. 
· Consequence if not approved: 
Current TS38.213 v17.4.0 is inconsistent with the agreements and understanding of RAN1 regarding HARQ-ACK feedback upon SPS activation for the cases when the HARQ-ACK feedback for SPS PDSCHs without PDCCH is disabled or NACK-only based feedback is configured.

--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
18	  Multicast Broadcast Services

< Unchanged parts are omitted >
ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception. For the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes the transport block; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3.
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information as described in clause 9.2.1 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
< Unchanged parts are omitted >
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214].
A UE can be configured per G-RNTI for multicast or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions, except for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI, except for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration [4, TS 38.212]. If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI.
If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.4.0 Ends-------------------------------------------

Proposal 3:   The unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling
Proposal 4:   Adopt the following text proposal to TS38.214 v17.4.0:
· Reason for change: 
The UE behaviour for collision handling between unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) is unclear when FDM is considered.
· Summary of change: 
Clarify how neither SPS initial transmissions or retransmissions are supported.
· Consequence if not approved: 
Mis-alignment between gNB and UE behaviours given FDMed collision handling of unicast/multicast/broadcast DG PDSCH(s) and unicast/multicast SPS PDSCH(s) transmissions/retransmissions.

-------------------------------- Text proposal to TS38.214 v17.4.0 Starts ------------------------------------------
5.1        UE procedure for receiving the physical downlink shared channel
========================= Unchanged parts =========================
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI/MCCH-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for multicast/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI for broadcast/MCCH-RNTI that partially or fully overlap in time in non-overlapping PRBs.
========================= Unchanged parts =========================
-------------------------------- Text proposal to TS38.214 v17.4.0 Ends -------------------------------------------

Proposal 5: Remove the part of “or a G-RNTI for multicast” on monitoring for DCI format 4_0 on Type0-PDCCH CSS in TS38.213.
--------------------------------Text proposal to TS38.213 v17.4.0 Starts------------------------------------------
	10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or 
-	searchSpaceZero by providing searchSpaceID=0 for searchSpaceMCCH or searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast or a G-RNTI for multicast
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
< Unchanged parts are omitted >


--------------------------------Text proposal to TS38.213 v17.4.0 Ends------------------------------------------


