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Introduction
This contribution considers remaining maintenance issues on multicast-broadcast services. 

Remaining issues on MBS
Timelines and reference resource for “NACK-only” HARQ-ACK
A couple of proposals related to timelines and reference resource for “NACK-only” HARQ-ACK were discussed in RAN1#109-e without conclusion [1].

	Proposal 2.3.3.3.2
Regarding the PDSCH processing procedure timeline for NACK-only based feedback, further discuss on whether/how to extend the PDSCH processing procedure timeline. 
· Note1: The current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 is for ACK/NACK based feedback.
· Note2: For NACK-only based feedback, PUCCH resource for NACK-only can only be determined after decoding PDSCH. 

Proposal 2.3.4.3
When the nominal NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission. Down-select from the following options for the nominal NACK-only PUCCH:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt2: The nominal NACK-only PUCCH starts from the earliest starting symbol of PUCCHs in the NACK-only PUCCH resource set, and ends at the latest ending symbol of PUCCHs in the set.
· Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Opt4: All PUCCHs have the same starting symbol and the same time duration
· Note1: The terminology of the “nominal NACK-only PUCCH” is used for facilitate describing the issue. Up to editor for the specification impact. 
· Note2: The following factors can be considered for down-selection:
· Up to 12 initial cyclic shifts can be configured to PF0. Up to 12 initial cyclic shifts and up to 7 time-domain OCC can be configured to PF1.
· Up to 32 PUCCHs resources in the resource set are configured for NACK-only.
· The PUCCH configuration for unicast will be used when the PUCCH is not configured for NACK-only. 



It is clear that “Opt4” from proposal 2.3.4.3 solves all issues related to timelines and multiplexing/resolving overlapping without introducing any new UE behavior. It is noted that for the “NACK-only” mode which is based on sequence selection, the required timeline is much looser than currently specified as it does not include the initial steps of encoding and rate matching associated with a HARQ-ACK codebook with more than 2 bits for the “ACK/NACK” mode – once the UE determines the HARQ-ACK bit values, the UE can directly transmit the PUCCH in a resource that is mapped to the HARQ-ACK bit values. Also, “Opt4” may not have any specification impact as the UE behavior would be undefined in case all PUCCH resources do not have “same starting symbol and same time duration”. That would have a same effect as capturing in the specifications that “a UE does not expect any PUCCH resources to have different starting symbol or different time duration”. Having a “same time duration” for the PUCCH resources also results to same BLER/coverage regardless of the reported combination of {ACK, NACK} values. That avoids a need to modify transmission power control in order to account for varying number of symbols for a PUCCH transmission depending on the reported {ACK, NACK} combination. 

From a network perspective, there is no issue with using different cyclic shifts and 1-2 RBs for PUCCH resources with same starting symbol and same time duration. That is a trivial matter and is also what LTE networks are implementing for channel selection (similar mechanism as resource selection for “NACK-only”) and what LTE/NR networks are implementing for multiplexing PUCCH transmissions using PUCCH format 0/1 from different UEs. 

In addition to being unnecessary to introduce, a “nominal NACK-only PUCCH resource” (as in Opt1/Opt2/Opt3 from proposal 2.3.4.3 above) would generally need to support situations were the actual PUCCH resource does not overlap with a PUCCH/PUSCH but the nominal NACK-only PUCCH resource does overlap. In other words, a UE may need to resolve overlapping even when there is no overlapping of the PUCCH with “NACK-only” with another PUCCH or a PUSCH. 

[bookmark: _Hlk99379736]Observation 1: There is no need to specify new UE procedures for multiplexing or for power control or new timelines for HARQ-ACK reporting according to the “NACK-only” mode.

Observation 2: PUCCH resource configuration for the “NACK-only” mode can be left to network implementation or it can be specified that a UE does not expect PUCCH resources with different first symbol or different number of symbols.
 
One aspect that requires specification support for the “NACK-only” mode is the PUCCH resource the UE assumes when all HARQ-ACK bits have ACK value in order to determine overlapping with another PUCCH or PUSCH (and multiplex the HARQ-ACK bits based on the “ACK/NACK” mode). Assuming that all PUCCH resources for “NACK-only” have same first symbol and same number of symbols, any PUCCH resource can be a reference resource and there is no need to specify a particular resource. 

Proposal 1: For the “NACK-only” mode, when all HARQ-ACK bits have ‘ACK’ value, any PUCCH resource can be used for determining overlapping with other PUCCHs or PUSCHs. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	[bookmark: _Toc106629505]18	 Multicast Broadcast Services
<< unchanged text is omitted >>
If a UE would multiplex multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with 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 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 using any PUCCH resource when all values of the HARQ-ACK information are 'ACK'.
<< unchanged text is omitted >>
 




Type-2 HARQ-ACK codebook for “NACK-only” and multiple G-RNTIs/G-CS-RNTIs
For determining the Type-2 HARQ-ACK codebook for “NACK-only” and multiple G-RNTIs/G-CS-RNTIs, the following options were discussed in RAN1#109-e without conclusion [1].

	Proposal 2.3.2.4
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4: 
· 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 number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits
· Opt2-1-2: 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. 
· Opt2-1-3: 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 number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits
· Opt3-1-2: 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. 
· Opt3-1-3: 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”, basic trade-offs among the above options are as follows. Opt2-1-1 allows a HARQ-ACK report from a UE to include NACK when the UE fails to detect one or more respective “last DCIs”. Although that provides some additional robustness, it needs to be conditioned on all UEs that do detect those one or more “last DCIs” correctly decoding the TBs provided by the respective PDSCHs. Some benefit would still exist but that benefit is not materially important to motivate optimizing the HARQ-ACK codebook relative to Opt2-1-2 that provides uniform HARQ-ACK codebook design between the “NACK-only” and the “ACK/NACK” modes. Opt2-1-3 is another optimization to avoid DAI fragmentation and provide robustness against missed detection of “last DCIs” for a given G-RNTI when there are additional/later DCIs for other G-RNTIs. Similar to Opt2-1-1, that needs to be conditioned on all UEs that do detect those one or more “last DCIs” correctly decoding the TBs provided by the corresponding PDSCHs. Opt2-1-3 also results to a different HARQ-ACK codebook design than for the “ACK/NACK” mode. Additionally, the equivalent of Opt2-1-3 does not work for Case 3. Also, Opt2-1-3 could be used for the “ACK/NACK” mode but Opt2-1-2 has instead been concluded (and may also need to be implemented even for Opt2-1-3 in case of more than 4 HARQ-ACK bits). 

Based on the above considerations and that there is no essential correction (or important optimization) to be made compared to the Type-2 HARQ-ACK codebook construction for the “ACK/NACK” mode, Opt2-1-2/Opt3-1-2 are preferred.

Proposal 2: The Type-2 HARQ-ACK codebook for the “NACK-only” reporting mode is constructed as for the “ACK/NACK” reporting mode. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
For the second HARQ-ACK reporting mode and a UE configured with only one G-RNTI, athe UE can be indicated by moreThanOneNackOnlyMode to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. 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.
<< unchanged text is omitted >>
 




Out-of-order scheduling/multiplexing timelines 
As captured below in clause 9 of TS 38.213, a UE does not expect to receive first PDCCHs with associated HARQ-ACK in a PUCCH in a slot after the UE receives a second PDCCH scheduling an (overlapping) PUSCH in the slot. 

	A UE does not expect to detect a DCI format scheduling a PDSCH reception or having associated HARQ-ACK information report without scheduling a PDSCH reception, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 



Also, clause 9.2.5 of TS 38.213 captures timeline conditions for resolving overlapping among PUCCHs and PUSCHs, e.g. 

	-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot



The above condition is required to ensure a timeline that is as large as 3 slots at 15 kHz or 5.3 slots at 30 kHz for . For unicast HARQ-ACK, a gNB can achieve the above conditions by indicating a later slot for a HARQ-ACK report in DCI formats provided by PDCCHs transmitted after the PDCCH providing the UL grant for a PUSCH in a slot. For a same behavior with multicast PDSCHs, the gNB needs to treat all UEs for all G-RNTIs associated with a same HARQ-ACK report as a same UE and postpone HARQ-ACK reports from all those UEs. For example, for the DDDDU configuration, if an UL grant is provided in the first ‘D’ slot for a PUSCH in the ‘U’ slot, the gNB cannot obtain HARQ-ACK reports in the ‘U’ slot for any multicast PDSCHs scheduled in any of the later 3 ‘D’ slots (and, with the 3-bit PDSCH-to-HARQ_feedback timing indicator, the next ‘U’ slot cannot be reached from the second ‘D’ slot). If A-CSI is multiplexed in a PUSCH at 30 kHz, HARQ-ACK from all UEs with same G-RNTIs for a ‘DDDDU’ set needs to be postponed to the ‘U’ slot of the next ‘DDDDU’ set (and HARQ-ACK timing for the first two D slots is not possible to indicate). Such behavior requires a network to jointly manage PUSCH scheduling and timelines for all UEs with same G-RNTIs which is complex compared to managing such scheduling per UE. Multi-UE restrictions on the scheduler and latency for HARQ-ACK reports can be avoided if it is not considered an error case for a UE is scheduled multicast PDSCH with respective HARQ-ACK in a slot after the UE is scheduled PUSCH in the slot and, in order to not affect PUSCH processing, the UE can exclude such HARQ-ACK from a HARQ-ACK codebook that the multiplexes in the PUSCH.    

Proposal 3: A UE can receive multicast PDSCHs having associated PUCCH transmission with HARQ-ACK in a slot after the UE is scheduled to transmit an overlapping PUSCH in the slot. The UE does not include HARQ-ACK for the multicast PDSCHs in the HARQ-ACK codebook that the UE multiplexes in the PUSCH. Include the following text proposal in clause 9 of TS 38.213 v17.2.0.

	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc106629430]9	UE procedure for reporting control information
<< unchanged text is omitted >>
A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.
A UE does not expect to detect a unicast DCI format scheduling a PDSCH reception or having associated unicast HARQ-ACK information report without scheduling a PDSCH reception, and indicating a resource for a PUCCH transmission with corresponding unicast HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes the unicast HARQ-ACK information in the PUSCH transmission. The UE does not include in a HARQ-ACK codebook that the UE multiplexes in the PUSCH transmission multicast HARQ-ACK information associated with multicast DCI formats provided in PDCCH receptions that end after the PDCCH reception providing the DCI format scheduling the PUSCH transmission and timeline conditions in clause 9.2.5 do not consider respective multicast PDSCH receptions or SPS PDSCH releases.
<< unchanged text is omitted >>
 



[bookmark: _Hlk57243931]
Remaining aspects for PUCCH resource determination of multicast HARQ-ACK
A pending issue is the resource determination for a PUCCH with HARQ-ACK for multicast DCI-based PDSCHs and HARQ-ACK for multicast SPS PDSCHs, when (a) corresponding HARQ-ACK reporting modes are different or (b) both are “NACK-only”. For the first case, the principle of converting “NACK-only” to “ACK/NACK” can be maintained and the PUCCH resource can be the one associated with the “ACK/NACK” reporting mode. For the second case, the PUCCH resource determination can be as for the “ACK/NACK” reporting mode (i.e. based on the last multicast DCI format).  

Proposal 4: A UE determines a PUCCH resource for mixed mode multicast HARQ-ACK from the PUCCH resource associated with the “ACK/NACK” reporting mode. A UE determines a PUCCH resource for “NACK-only” mode for multicast HARQ-ACK for both DCI-based and SPS PDSCHs from the PUCCH resource indicated by the last multicast DCI format. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and both the first and second HARQ-ACK information are according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode, the UE determines the PUCCH resource based on the last multicast DCI format, as described in clause 9.2.3. 
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and the first and second HARQ-ACK information are according to different HARQ-ACK reporting modes, the UE determines the PUCCH resource based on sps-PUCCH-AN-ListMulticast if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or based on the last multicast DCI format, as described in clause 9.2.3 if the second HARQ-ACK information is according to the first HARQ-ACK reporting mode. 
<< unchanged text is omitted >>
 




Multiple DCIs activating SPS PDSCH for a same configuration
In RAN1#109-e, the case of a UE receiving multiple DCIs activating SPS PDSCH for a same configuration was discussed and the following options were identified.

	Proposal 2.6.2
If UE has received a first DCI activating a SPS PDSCH configuration, when the UE receives a second DCI re-activating the same SPS PDSCH configuration, down-select from the following two options:
· Opt1: the UE generates HARQ-ACK feedback following the procedure according to the first DCI activating the SPS PDSCH configuration. The UE is not expected to generate additional HARQ-ACK feedback for the SPS PDSCH re-activated by the second DCI. 
· Opt2: the UE generates HARQ-ACK feedback only following the procedure according to the second DCI re-activating the SPS PDSCH configuration. 



When the gNB retransmits to a UE an activation DCI for SPS PDSCHs, the reason can be assumed to be that the gNB detected DTX for a PUCCH that provides HARQ-ACK from the UE for the previous transmission of the activation DCI and the gNB assumes the UE did not detect that previous transmission. Then, the gNB would retransmit the activation DCI would expect to receive a PUCCH with HARQ-ACK as if the retransmitted activation DCI is the one activating the SPS PDSCHs. That is according to Opt2 above. For Opt1, if the UE is configured to report HARQ-ACK according to the “NACK-only” mode for SPS PDSCHs, the gNB would retransmit the activation DCI and the process will keep repeating in a loop. If the UE is configured to report HARQ-ACK according to the “ACK/NACK” mode, there is no functional difference between Opt1 and Opt2. The specifications in clause 18 of TS 38.213 v17.2.0 are according to Opt2 and there is no apparent need to update the specifications for the above issue.

Observation 3: If a UE is configured to provide HARQ-ACK, the UE provides HARQ-ACK for a first SPS PDSCH after activation of a SPS configuration according to the “ACK/NACK” mode regardless of whether the UE detects multiple DCI formats activating SPS PDSCH receptions for the SPS configuration.


Rate matching for ZP CSI-RS and RRC-configured pattern
[bookmark: _GoBack]In RAN1#107b-e and RAN1#108-e, it was agreed that separate rate matching configurations apply for unicast and multicast PDSCH receptions with respect to the periodic ZP CSI-RS resources and the pattern configured by RRC for rate matching. The agreement is same for the ZP CSI-RS resources and the pattern but the current text in TS 38.214 v17.2.0 is different – it is captured that “The REs indicated by p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config for unicast do not apply for GC-PDSCH and the REs indicated by p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCH” but that text does not exist for the rate matching pattern and that can lead to an interpretation that rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config/PDSCH-Config-Multicast also apply for multicast/unicast PDSCH, respectively, which is incorrect. It is proposed to align the text in TS 38.214 v17.2.0 for the rate matching pattern and for the periodic ZP CSI-RS as below (using shorter text than for ZP CSI-RS).

Proposal 5: Clarify that the rate matching pattern in PDSCH-Config/PDSCH-Config-Multicast does not apply for multicast/unicast PDSCH receptions. Include the following text proposal in clause 5.1.4.1 of TS 38.214 v17.2.0.

	[bookmark: _Toc11352094][bookmark: _Toc20317984][bookmark: _Toc27299882][bookmark: _Toc29673147][bookmark: _Toc29673288][bookmark: _Toc29674281][bookmark: _Toc36645511][bookmark: _Toc45810556][bookmark: _Toc106695599]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
[bookmark: _Hlk22923381]The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying only the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2. The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_0, by applying only the parameters of rateMatchPatternToAddModList configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying only the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
<< unchanged text is omitted >>
 




Conclusions
This contribution considered maintenance issues on MBS and proposes the following.

Proposal 1: For the “NACK-only” mode, when all HARQ-ACK bits have ‘ACK’ value, any PUCCH resource can be used for determining overlapping with other PUCCHs or PUSCHs. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
If a UE would multiplex multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with 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 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 using any PUCCH resource when all values of the HARQ-ACK information are 'ACK'.
<< unchanged text is omitted >>
 



Proposal 2: The Type-2 HARQ-ACK codebook for the “NACK-only” reporting mode is constructed as for the “ACK/NACK” reporting mode. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
For the second HARQ-ACK reporting mode and a UE configured with only one G-RNTI, athe UE can be indicated by moreThanOneNackOnlyMode to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. 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.
<< unchanged text is omitted >>
 



Proposal 3: A UE can receive multicast PDSCHs having associated PUCCH transmission with HARQ-ACK in a slot after the UE is scheduled to transmit an overlapping PUSCH in the slot. The UE does not include HARQ-ACK for the multicast PDSCHs in the HARQ-ACK codebook that the UE multiplexes in the PUSCH. Include the following text proposal in clause 9 of TS 38.213 v17.2.0.

	9	UE procedure for reporting control information
<< unchanged text is omitted >>
A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.
A UE does not expect to detect a unicast DCI format scheduling a PDSCH reception or having associated unicast HARQ-ACK information report without scheduling a PDSCH reception, and indicating a resource for a PUCCH transmission with corresponding unicast HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes the unicast HARQ-ACK information in the PUSCH transmission. The UE does not include in a HARQ-ACK codebook that the UE multiplexes in the PUSCH transmission multicast HARQ-ACK information associated with multicast DCI formats provided in PDCCH receptions that end after the PDCCH reception providing the DCI format scheduling the PUSCH transmission and timeline conditions in clause 9.2.5 do not consider respective multicast PDSCH receptions or SPS PDSCH releases.
<< unchanged text is omitted >>
 



Proposal 4: A UE determines a PUCCH resource for mixed mode multicast HARQ-ACK from the PUCCH resource associated with the “ACK/NACK” reporting mode. A UE determines a PUCCH resource for “NACK-only” mode for multicast HARQ-ACK for both DCI-based and SPS PDSCHs from the PUCCH resource indicated by the last multicast DCI format. Include the following text proposal in clause 18 of TS 38.213 v17.2.0.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and both the first and second HARQ-ACK information are according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode, the UE determines the PUCCH resource based on the last multicast DCI format, as described in clause 9.2.3. 
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and the first and second HARQ-ACK information are according to different HARQ-ACK reporting modes, the UE determines the PUCCH resource based on sps-PUCCH-AN-ListMulticast if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or based on the last multicast DCI format, as described in clause 9.2.3 if the second HARQ-ACK information is according to the first HARQ-ACK reporting mode. 
<< unchanged text is omitted >>
 




Proposal 5: Clarify that the rate matching pattern in PDSCH-Config/PDSCH-Config-Multicast does not apply for multicast/unicast PDSCH receptions. Include the following text proposal in clause 5.1.4.1 of TS 38.214 v17.2.0.

	5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying only the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2. The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_0, by applying only the parameters of rateMatchPatternToAddModList configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying only the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
<< unchanged text is omitted >>
 




In addition, the following are observed.

Observation 1: There is no need to specify new UE procedures for multiplexing or for power control or new timelines for HARQ-ACK reporting according to the “NACK-only” mode.

Observation 2: PUCCH resource configuration for the “NACK-only” mode can be left to network implementation or it can be specified that a UE does not expect PUCCH resources with different first symbol or different number of symbols.

Observation 3: If a UE is configured to provide HARQ-ACK, the UE provides HARQ-ACK for a first SPS PDSCH after activation of a SPS configuration according to the “ACK/NACK” mode regardless of whether the UE detects multiple DCI formats activating SPS PDSCH receptions for the SPS configuration.
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