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

Remaining issues on MBS
Timeline for PUCCH transmission for “NACK-only” HARQ-ACK
A pending proposal from RAN1#110 is to introduce an additional PDSCH processing time (value is TBD) for NACK-only mode 2 HARQ-ACK reporting in case all PUCCH resources are not in a same PRB [1].

	Proposal 2.2.3
Extending PDSCH processing procedure time for NACK-only based feedback by adding  into  as follows:
, where   when UE is configured with the same PRB for the PUCCH resources configured for NACK-only mode2. Otherwise. FFS on value of x. 
· Note all PUCCH resources have the same starting symbol and the same time duration



A reason given for the above proposal is that the UE may not know the PRB of the PUCCH transmission prior to decoding the TB in the last PDSCH, and therefore the UE may not know the MPR to apply for the power of the PUCCH transmission. There are two aspects: (a) whether the UE needs extra time to apply MPR for a power of a PUCCH transmission and (b) whether there is any relevance of (a) to the PDSCH processing time. 

It should be clear that the PDSCH processing time is not relevant to the HARQ-ACK reporting mode or to PUCCH transmission aspects. For the present case, that can also be seen from the fact that  is not relevant for resolving overlapping between a PUCCH with NACK-only mode 2 HARQ-ACK and other PUCCHs/PUSCHs. The PUCCH is not transmitted and the NACK-only mode 2 HARQ-ACK is multiplexed in another PUCCH or PUSCH based on current procedures (all PUCCH resources have same symbols). Basically, as also captured in the WID, all timelines and UE procedures can remain as in Rel-15 and there is no need for any UE HW impact, or for a NW to handle another UE behavior due to the HARQ-ACK reporting mode, or for introducing another PDSCH processing timeline.

Observation 1: There is no need to consider any change to .

A next question is whether a UE needs any additional time to determine a power for a PUCCH transmission with HARQ-ACK according to NACK-only mode 2. A UE can adjust a transmission power for a channel per symbol – that adjustment also includes the applied MPR. The MPR associated with each PUCCH resource with HARQ-ACK according to NACK-only mode 2 is known in advance (the PUCCH resources are configured by RRC) and so is any other associated MPR adjustment due to e.g. a DG/CG-PUSCH that may start/end on another cell after the start and/or before the end of the PUCCH transmission. Therefore, the UE processing requirements for PUCCH transmission with NACK-only mode 2 HARQ-ACK are not different than in Rel-15. Further, there is no RF issue in transmitting in the PRB associated with the PUCCH resource as the RF is tuned to the whole active UL BWP and the FFT/filtering happens at baseband. 

Observation 2: Transmission power determination does not require extending a timeline of PUCCH transmission for NACK-only mode 2.

In practice, the issue under discussion (different MPRs for different PUCCH resources for NACK-only mode 2) will never exist. Same as in existing LTE deployments using PUCCH format 1b with resource selection, all PUCCH resources will be in a same PRB (e.g. for up to 3 bits) or in adjacent PRBs (e.g. for 4 bits). The reasons are simple – a gNB would not intentionally introduce UL BW fragmentation, intentionally reduce supportable UL data rates and complicate scheduling, or intentionally introduce variable PUCCH reception reliability due to different MPRs for different PUCCH resources.   


HARQ-ACK CB for multiplexing “NACK-only” HARQ-ACK with other UCI/PUSCH
The HARQ-ACK codebook to use when NACK-only mode 2 HARQ-ACK is multiplexed with other UCI in a PUCCH or in a PUSCH was discussed in RAN1#110 [1].

	Proposal 2.3.2
[bookmark: _Hlk114501450]When pdsch-HARQ-ACK-CodebooklistMulticast indicates Type-1 CB, fdmed-ReceptionMulticast or type1-Codebook-GenerationMode is configured, for NACK-only in mode2, 
· when HARQ-ACK for NACK-only mode2 is transmitted alone, the transmission is always based on Type-2 HARQ-ACK codebook (as stated in current TS38.213.). 
· FFS: 
· Alt1: the configured parameters are used for multiplexing NACK-only mode2 with other UCI or PUSCH according to the corresponding agreements
· Alt2: Not support NACK-only mode2 multiplexing with other UCI/PUSCH?



Alt1 is based on the following agreement from RAN1#108e

	Agreement
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, the following Alt2 (from the previous agreement) is adopted:
· Alt1: the converted NACK-only bits are concatenated to the ACK/NACK feedback. 
· Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.



The intention of Alt2 is consistent with Alt1 of Proposal 2.3.2 from [1]. Another alternative discussed in RAN1#110 is to not support simultaneous configuration of NACK-only mode 2 and Type-1 HARQ-ACK CB – that may simplify the UE operation as the UE will not have to also generate a Type-1 HARQ-ACK CB when the UE already generated a Type-2 HARQ-ACK codebook for NACK-only mode 2. If RAN1 can agree to consider the configuration of Type-1 HARQ-ACK codebook and NACK-only mode 2 as a misconfiguration (e.g. “UE does not expect …”), that would be preferable. Otherwise, Alt1 of Proposal 2.3.2 from [1] is acceptable as it is consistent with the agreement from RAN1#108e.

Proposal 1: Consider simultaneous configuration of Type-1 HARQ-ACK codebook and NACK-only mode 2 as a misconfiguration; if not agreeable, conclude on Alt1 from Proposal 2.3.2 of [1] and Alt2 from RAN1#108e agreement.


PRI indication for “NACK-only” 
The following was agreed in RAN1#110.

	Agreement
For PRI included in DCI format 4_1/4_2, 
· if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback including the case of one TB in scheduled. 
· If the G-RNTI is configured with NACK-only mode2,
· FFS on whether/how to interpret the PRI. 



Regarding the FFS, one suggestion was to use the PRI for the case of 1 HARQ-ACK bit or 2 HARQ-ACK bits and ignore the PRI otherwise. However, in practice, a network will configure the PUCCH resources to be in a same PRB. If there is an additional PRB, as in case the maximum number of HARQ-ACK bits is 4, that PRB can still be used by the network to schedule other channels if not used for PUCCH transmission (i.e. when the number of HARQ-ACK bits is less than 4 for all UEs). Therefore, current specifications (UE ignores/does not use the PRI) are sufficient.

Observation 3: There is no practical benefit from using the PRI in DCI format 4_1/4_2 for NACK-only mode 2 and current specifications suffice.


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, several options were discussed in RAN1#109-e and the following was proposed in RAN1#110 without conclusion [1].

	Proposal 2.5
The HARQ-ACK-to-PUCCH mapping table is applicable to case2 [and case3] for supporting NACK-only mode2:
· [bookmark: _Hlk111728461]Case 2: for the case of all UEs configured with the same set of G-RNTIs
· 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. 
· [Case 3: for the case of different UEs configured with different G-RNTIs
· 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. ]



From a UE perspective, there is no difference between Case 2 and Case 3. Case 2 is rather straightforward. From a network perspective, Case 3 can be supported with a joint DAI across G-RNTIs – e.g., if a UE is not configured a G-RNTI for a given DCI format, the UE behavior will be as if the UE missed the DCI format and the UE will then generate a NACK for that DCI format since the DAI value will be incremented in the next DCI format with a G-RNTI that is configured to the UE (C-DAI is assumed to run jointly over all scheduled G-RNTIs). Although that would be unnecessary additional HARQ-ACK for a UE configured with fewer G-RNTIs than the scheduled ones for a HARQ-ACK codebook, it is up to the NW to deploy Case 3 and a UE does not care. By removing the current “UE configured with only one G-RNTI” restriction, a network is given all flexibility to deploy the NACK-only mode 2 and there is practically no impact to UE implementation or to the specifications.

	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 >>
 



If Case 3 is to be supported, a joint C-DAI across G-RNTIs for NACK only mode 2 should apply and the following text in Clause 9.1.3.1 of TS 38.213 v17.3.0 will need to be updated (joint C-DAI will also apply for Case 2 as a UE cannot differentiate – that would also be preferable in terms of performance/reliability as the “missed last DCI” problem is then generally suppressed). If Case 3 is not to be supported, or a reliability to the Type-2 HARQ-ACK CB for NACK-only mode 2 is to not be improved, the update for Clause 9.1.3.1 of TS 38.213 v.17.3.0 is not needed. As the specification impact from supporting Case 3 and improving Type-2 CB reliability for NACK-only mode 2 is rather trivial, it is preferable to operate the Type-2 CB assuming a joint C-DAI across G-RNTIs.

	[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc114216070]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, except for the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode, the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values. For the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode, the UE applies the procedures in this clause assuming all G-RNTIs are same.
<< 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 above text proposals in clauses 18 and 9.1.3.1 of TS 38.213 v17.3.0.


Out-of-order scheduling/multiplexing timelines 
As captured below in clause 9 of TS 38.213 v17.3.0, 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 even 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 if a UE is scheduled multicast PDSCH with respective HARQ-ACK in a slot after the UE is scheduled PUSCH in the slot. In order to not affect PUSCH processing, the UE can exclude such HARQ-ACK from a HARQ-ACK codebook that the UE 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 v17.3.0.

	[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
The specifications are currently missing the resource determination for a PUCCH with HARQ-ACK for multicast DCI-based PDSCHs and HARQ-ACK for multicast SPS PDSCHs when corresponding HARQ-ACK reporting modes are different (ACK/NACK and NACK-only mode 2). Converting “NACK-only” to “ACK/NACK” can be maintained also for this case and the PUCCH resource can be the one associated with the “ACK/NACK” reporting mode. 

Proposal 4: A UE determines a PUCCH resource for mixed mode multicast HARQ-ACK from PUCCH resources used for the “ACK/NACK” reporting mode. Include the following text proposal in clause 18 of TS 38.213 v17.3.0.

	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, 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, or sps-PUCCH-AN-List if sps-PUCCH-AN-ListMulticast is not provided, if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or 
-	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 >>




Other
During the CR review after RAN1#110, it was suggested that the following is not accurate as the Type-1 HARQ-ACK codebook can apply for the “NACK-only” mode at least when a UE is not provided moreThanOneNackOnlyMode (and may also apply in general as discussed in Section 2.2). One possible correction is as captured inline but the text may need to be further revised based on the conclusion for the issue in Section 2.2. Another update depending on the conclusion for the issue in Section 2.2 can be for the following text where a condition “except for the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode”. 

Another update for the text below can be made after a conclusion of the issue in Section 2.3 (use of PRI for “NACK-only”) – e.g. to add “when a UE reports HARQ-ACK information according to the second mode and is provided moreThanOneNackOnlyMode, the UE ignores the PRI in DCI formats associated with the HARQ-ACK information” (that change is not strictly needed - the purpose would be better clarity). In any case, the text highlighted below should be considered for an update together with the issue in Section 2.2 - the exact text can be discussed in RAN1#110b-e.

	18	 Multicast Broadcast Services
<< unchanged text is omitted >>
For the second HARQ-ACK reporting mode and a UE configured with only one G-RNTI, the 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. When the UE is provided moreThanOneNackOnlyMode, Tthe 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 >>

If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2, except for the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode.
<< unchanged text is omitted >>




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

Proposal 1: Consider simultaneous configuration of Type-1 HARQ-ACK codebook and NACK-only mode 2 as a misconfiguration; if not agreeable, conclude on Alt1 from Proposal 2.3.2 of [1] and Alt2 from RAN1#108e agreement.

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 proposals in clauses 18 and 9.1.3.1 of TS 38.213 v17.3.0.

	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 >>
 



	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, except for the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode, the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values. For the second HARQ-ACK reporting mode when the UE is provided moreThanOneNackOnlyMode, the UE applies the procedures in this clause assuming all G-RNTIs are same.
<< 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 v17.3.0.

	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 PUCCH resources used for the “ACK/NACK” reporting mode. Include the following text proposal in clause 18 of TS 38.213 v17.3.0.

	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, 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, or sps-PUCCH-AN-List if sps-PUCCH-AN-ListMulticast is not provided, if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or 
-	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 >>
 




In addition, the following are observed.

Observation 1: There is no need to consider any change to .

Observation 2: Transmission power determination does not require extending a timeline of PUCCH transmission for NACK-only mode 2.

Observation 3: There is no practical benefit from using the PRI in DCI format 4_1/4_2 for NACK-only mode 2 and current specifications suffice.
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