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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper focuses on discussing the remaining issues for MBS, including procedure timeline for NACK-only, DAI for NACK-only, NACK-only multiplexing with Type-1 CB for unicast, PUCCH for NACK-only mode1, PRI for NACK-only feedback, Type-1 CB for disabled HARQ-ACK, retransmission for multicast, and correction to rate matching for unicast/multicast/broadcast. Three TPs are also proposed. 
Issue#1: procedure timeline for NACK-only
Timeline for reporting HARQ-ACK
TS 38.213 [1] defines the timeline for reporting HARQ-ACK as follows:
	[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc106629446]9.2.3	UE procedure for reporting HARQ-ACK
…….
If a UE determines a first resource for a PUCCH transmission with HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH or detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  from the beginning of a first symbol of the first resource for PUCCH transmission in the slot where,  and  are defined in clause 4.1 of [4, TS 38.211] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs providing the DCI formats and the SCS configuration of the PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the second DCI format and for all serving cells with corresponding HARQ-ACK information multiplexed in the PUCCH transmission in the slot,  for ,  for ,  for ; otherwise,  for ,  for ,  for ,  for ,  for , and  for . 



K1 indicates the PUCCH slot for HARQ-ACK feedback.  essentially specifies the minimum time needed for UE multiplexing two ACK/NACK feedback within the PUCCH slot as shown in Fig. 1, where two PUCCH resources are determined by DCI1 and DCI2, respectively. The network can guarantee  is satisfied through k1 and PRI indicators corresponding to each DCI but  still needs to be specified as is. 
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[bookmark: _Ref109660704]Fig. 1: Timeline for reporting ACK/NACK
One question is whether  needs changes for NACK-only feedback. Two cases are as illustrated in Fig. 2 for multiplexing NACK-only with NACK-only and with ACK/NACK feedback, respectively, where the set of PUCCH resources for NACK-only mode2 includes at least PUCCH0/1/2. For the case of multiplexing NACK-only with NACK-only, the difference from Fig. 1 is that the PUCCH resources corresponding to DCI1 and DCI2 are not known but depend on the combination of the decoding results of PDSCH1 and PDSCH2. Therefore, a nominal PUCCH is needed. Assuming a nominal PUCCH is defined with the earliest starting symbol even though NACK-only PUCCH resources can still be configured with different starting symbols, and if  is defined from the end of PDSCH to the first symbol of the nominal PUCCH,  is not effectively needed for multiplexing NACK-only and NACK-only. 
For the case of multiplexing NACK-only with ACK/NACK in the same PUCCH slot as in depicted in Fig. 2 (b), likewise, if  is defined based on the nominal PUCCH for NACK-only based feedback, when NACK-only is to be multiplexed with ACK/NACK feedback, the current  definition still holds. Note that DCI2 will be scheduled to arrive after DCI1 as in Fig. 2 (b) to comply with the agreement that the PUCCH resource used for the multiplexed ACK/NACK is from the PUCCH-config configured for multicast with ACK/NACK based feedback by the “last DCI”, so the case that DCI2 configured with ACK/NACK based feedback coming first ahead of DCI1 will not happen or will be avoided by network proper scheduling.
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[bookmark: _Ref109660912]Fig. 2: Timeline for reporting NACK-only
Overall, based on the above analysis, the timeline defined for reporting HARQ-ACK can still hold and there is no need to be changed, as long as a nominal PUCCH is defined and used for determining, if not all PUCCH resources are configured with the same starting symbol. 
Proposal 1: To keep the current definition of  for reporting HARQ-ACK, a nominal PUCCH for the set of PUCCH resources configured for NACK-only is needed. 
Timeline for multiplexing multiple UCI
In addition to multiplexing NACK-only with ACK/NACK, there are cases for multiplexing with CSI, SR in one PUCCH or PUSCH. TS 38.213 clause 9.2.5 specifies the timeline for UE reporting multiple UCI types, where PUCCH or PUSCH transmission is in response to a DCI format detection by the UE and , , , , and  are defined for solving a group of overlapping PUCCHs and PUSCHs. 
For NACK-only feedback, as long as a nominal PUCCH is defined and used for determining, if not all PUCCH resources are configured with the same starting symbol, the currently specified timelines in TS 38.213 clause 9.2.5 can still be applicable or applicable with a minor update, e.g., reflecting the extended timeline for  as discussed in section 2.4 for PDSCH configured with NACK-only based HARQ-ACK feedback.  
Proposal 2: For minimizing the specification impact for multiplexing NACK-only with other UCI types, a nominal PUCCH for the set of PUCCH resources configured for NACK-only is needed. 
[bookmark: _Ref109210222]Nominal PUCCH resource
When discussing the PDSCH processing procedure timing for NACK-only, for reporting NACK-only feedback, and for multiplexing NACK-only with other UCI/PUSCH, a nominal PUCCH resource needs to be defined [2] because the PUCCH resource UE would transmit depends on UE decoding result which is unknown to network a-priori. 
Four options were listed as follows in the agreement for further discussion with the first three options illustrated in Fig. 3. 
	Agreement
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
· Other options are not precluded, e.g. based on PRI, or based on the number of TBs that will be transmitted in the PUCCH slot
· 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. 
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[bookmark: _Ref108548352]Fig. 3: Nominal PUCCH resource for multiplexing or timeline
All the four options work and Opt4 is a special case of Opt1/Opt2 but imposes restriction to network configuration of PUCCH resources. From specification impact perspective, Opt4 essentially is also defining a nominal PUCCH resource by clearly restricting the same time domain configurations for all PUCCH resources. Opt1 has advantages when PUCCH resources are configured inconsecutively in time domain though there seems no much difference in terms of specification impact among these options. Based on such analysis, Opt1 is  preferred. 
Proposal 3: Adopt the following Opt1 for defining 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.

[bookmark: _Ref110875926]PDSCH processing timeline
TS38.214 [3] clause 5.3 UE PDSCH processing procedure time specifies the time required for UE providing a valid HARQ-ACK message, which is defined as the time from the end of the last symbol of the PDSCH to the first uplink symbol of the PUCCH which carries the HARQ-ACK information. 
Such currently defined PDSCH processing procedure time mostly considers the time for processing PDSCH based on the assumption that the PUCCH resource for transmission is determined per PRI indication after decoding DCI for ACK/NACK based feedback. However, for NACK-only based feedback, the PUCCH resource can only be determined after decoding PDSCH. Moreover, it is perceived that the time required for determining the PUCCH resource and preparing the PUCCH transmission is dominant, compared to the time required for decoding PDSCH. 
Therefore, the PDSCH processing procedure time needs to be reviewed for NACK-only based feedback as agreed in the last meeting: 
	Agreement
Regarding the PDSCH and/or PUCCH processing procedure timeline for NACK-only based feedback, further discuss on whether/how to extending the PDSCH and/or PUCCH 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 for more than 1 TB, one possible issue is that the PUCCH resource for NACK-only can only be determined after obtaining the decoding result of all the related PDSCHs for the UE. 


The issue and the solution were discussed in the last meeting as illustrated in Fig. 4: 
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[bookmark: _Ref108686605]Fig. 4: PDSCH processing procedure time for ACK/NACK based and NACK-only based feedback
Essentially, the issue is that the current  is not sufficient and the extra time needed depends on UE implementation. Given that the PUCCH resource can only be determined after PDSCH decoding, which is deferred by a duration of PDSCH length plus the time of decoding PDSCH, as a solution to simplify the discussion, the deferred time being complemented was proposed in the last meeting, where the duration of PDSCH length only counts a single PDSCH transmission duration even though PDSCH may repeatedly be transmitted. 
It should be noted that even though PUCCH resources within the resource set configured for NACK-only feedback can be configured with the same starting symbol, the currently defined   is not applicable to NACK-only feedback but should be extended. 
Proposal 4: For NACK-only feedback,   is defined as from the end of the last symbol of the PDSCH to the the first uplink symbol of the nominal PUCCH.
Proposal 5: Extending PDSCH processing procedure time for NACK-only based feedback by adding  into  as follows:
, where ,  is the number of PDSCH symbols in one slot. 

Issue#2: DAI for NACK-only
The PDSCH decoding results and the PUCCH resource mapping for NACK-only was agreed in the last meeting for at least the single G-RNTI case: 
	[bookmark: OLE_LINK102]Agreement
For UE configured with NACK-only HARQ-ACK feedback, for Alt4 (from previous agreement), define the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only as follows:
· The mapping is applied to both a single G-RNTI
· FFS: multiple configured G-RNTIs cases.
· FFS: how to order the TBs, whether/how to account for missed or non-scheduled TBs
· FFS whether/how PRI is used for indication. 

	[bookmark: OLE_LINK103]HARQ-ACK Value
	PUCCH resource

	{0}
	{0,0}
	{0,0,0}
	{0,0,0,0}
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	
	{1,0}
	{1,0,0}
	{1,0,0,0}
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	
	{0,1}
	{0,1,0}
	{0,1,0,0}
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	
	
	{1,1,0}
	{1,1,0,0}
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	
	
	{0,0,1}
	{0,0,1,0}
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	
	
	{1,0,1}
	{1,0,1,0}
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	
	
	{0,1,1}
	{0,1,1,0}
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	
	
	
	{1,1,1,0}
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList

	
	
	
	{0,0,0,1}
	9th PUCCH resource provided by pucch-ResourceId obtained from the 9th value of resourceList

	
	
	
	{1,0,0,1}
	10th PUCCH resource provided by pucch-ResourceId obtained from the 10th value of resourceList

	
	
	
	{0,1,0,1}
	11th PUCCH resource provided by pucch-ResourceId obtained from the 11th value of resourceList

	
	
	
	{1,1,0,1}
	12th PUCCH resource provided by pucch-ResourceId obtained from the 12th value of resourceList

	
	
	
	{0,0,1,1}
	13th PUCCH resource provided by pucch-ResourceId obtained from the 13th value of resourceList

	
	
	
	{1,0,1,1}
	14th PUCCH resource provided by pucch-ResourceId obtained from the 14th value of resourceList

	
	
	
	{0,1,1,1}
	15th PUCCH resource provided by pucch-ResourceId obtained from the 15th value of resourceList



Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI (from network and UE perspective) 
· Opt1-1: based on C-DAI included in DL DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits.
· FFS: whether Opt1-1 can also work when different G-RNTIs are used for different UEs
· Note: other cases are not precluded



In addition, whether/how to count the number of HARQ-ACK bits for NACK-only for case 2 or case 3 was also discussed in the last meeting with some options identified:
	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. 



Case 1
Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI (from network and UE perspective). 
Both network and all UEs within the group (configured with the same G-RNTI) are aligned with which and how many TBs are scheduled by counting C-DAI (except the last DCIs missing). For group-common PDSCH transmissions, the decoding result is independently UE specific and different decoding results may happen for the same set of scheduled TBs, so network may need to detect all the possible PUCCH transmissions. 
Assuming TB2 and TB4 are decoded wrong and all the other two TBs are correctly decoded for some UE as in Fig. 5, the 6th PUCCH resource (corresponding to 1010) is to be used for the transmission by the UE according to the agreed mapping table. Even though the last DCI is missing for some other UE, such UE also selects the 6th PUCCH resource (corresponding to 101) for the transmission. Network is aware of which and how many TBs are scheduled, so TB2 and TB4 will be retransmitted in such a case. For another instance, if UE1 decodes TB4 correctly, UE1 chooses 14th PUCCH resource (corresponding to 1011). If UE2 misses the last DCI, UE2 chooses 6th PUCCH resource (corresponding to 101). Network can still find out some UE misses the last DCI and some UE decodes TB4 correctly by detecting the 6th PUCCH resource and the 14th PUCCH resource. 
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[bookmark: _Ref107307646]Fig. 5: All TBs belonging to the same G-RNTI with HARQ-ACK in the same PUCCH slot
If all the TBs come from the same G-RNTI, the C-DAI can sufficiently count all the scheduled TBs. Even though the last DCI missing issue can still happen to the some UE, the network can still discover it and retransmit it. In such a case, no need to consider the non-scheduled TBs. The HARQ-ACK bits are ordered per the value of C-DAI in the ascending order. 
Proposal 6: For the case of the HARQ-ACK-to-PUCCH mapping table used for a single G-RNTI, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion of the G-RNTI. 
Case 2 
Case 2: for the case of all UEs configured with the same set of G-RNTIs. 
If all the UEs are configured with the same set of G-RNTIs, network and all UEs are also aligned with which TBs are scheduled (except the last DCI missing). The difference from case 1 is that the scheduled TBs come from more than one G-RNTI and the C-DAI is independently counted for each G-RNTI. 
As agreed, Type-2 codebook is separately generated and concatenated in the ascending order of G-RNTI value. The HARQ-ACK bits ordering is naturally following the ascending order of the PDCCH monitoring occasion per G-RNTI. As shown in Fig. 6, the HARQ-ACK bits ordering is , , ,  assuming four TBs are failed in decoding as a simple example. 

[image: ]
[bookmark: _Ref107324938]Fig. 6: UEs configured with the same set of G-RNTIs with HARQ-ACK in the same PUCCH slot
Since C-DAI is not consecutively counting across different G-RNTIs, UE1 misses TB3 from G-RNTI1 as in Fig. 6 will choose the 4th PUCCH resource corresponding to 110 for TB1 from G-RNTI1 and TB2 and TB4 for G-RNTI2. Network detecting the 4th PUCCH resource will assume UE decoding result is 1100 and retransmit TB2 and TB4, so TB3 missing is undiscoverable. However, except all UEs missing TB3 or all other UEs decoding TB2 correctly, network may retransmit TB3 as long as there is one PUCCH transmission detected corresponding TB3 failing, so the TB3 missing for some UE can still be retrieved accordingly. If the last DCI missing happens to the last G-RNTI scheduled, network can discover it according to the mapping table as in case 1. 
Likewise, no need to consider the non-scheduled TBs. 
Proposal 7: The HARQ-ACK-to-PUCCH mapping table is applicable to the case of all UEs configured with the same set of G-RNTIs.
Proposal 8: For the case of the HARQ-ACK-to-PUCCH mapping table used for all UEs configured with the same set of G-RNTIs, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion per G-RNTI and then the ascending order of G-RNTI value. 
Case 3
Case 3: for the case of different UEs configured with different G-RNTIs. 
The difference for the most complicated case 3 is that UE may be configured with different G-RNTIs but the TBs from different G-RNTIs are scheduled in the same PUCCH slot for HARQ-ACK feedback. The unique issue for case 3 is that some TBs are scheduled for some UEs but not be known nor received by some other UEs not configured with the same G-RNTI. 
[image: ]
[bookmark: _Ref107330454]Fig. 7: UEs configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with the same location for the failed decoding TBs
For example in Fig. 7, UE1 configured with G-RNTI1 and UE2 configured with G-RNTI2 are scheduled to report HARQ-ACK in the same PUCCH slot for two TBs from G-RNTI1 and two TBs from G-RNTI2. From UE perspective, UE1 selects the 2nd PUCCH resource if TB1 is correctly decoded but TB3 is not and UE2 also selects the 2nd PUCCH resource if TB2 is correctly decoded but TB4 is not. From network perspective, although UE1 and UE2 select the same PUCCH resource, network will retransmit TB3 and TB4 because it is undetectable whether one of or both of TBs are failed. 
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[bookmark: _Ref108432474]Fig. 8: UEs configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with different locations for the failed decoding TBs
What is worse is that, when UE1 selects the 2nd (corresponding 01) and UE2 selects the 3rd PUCCH resource  (corresponding 10) as in Fig. 8, network will retransmit all TBs because the undetectable cases of TB1/TB2 or TB3/TB4 although UE1 decodes TB1 and UE2 decodes TB4 correctly. 
Therefore, the HARQ-ACK-to-PUCCH mapping table is theoretically applicable to the case of different UEs configured with different G-RNTIs. The drawback is that network may unnecessarily need to retransmit the TBs which may be correctly decoded by all UEs. To address this drawback, another option Opt3-1-2 (Opt2-1-2 for case 2) was proposed, i.e., introducing another RRC parameter C-DAI* to accumulate the total number of TBs across different G-RNTIs with HARQ-ACK feedback in the same PUCCH slot. In such a case, when UE is configured with C-DAI* contained in the scheduling DCI, the C-DAI is supposed to be ignored because C-DAI* can serve counting. In addition, as agreed, the NACK-only is converted into ACK/NACK when the HARQ-ACK feedback collides with other UCI or PUSCH, for which counting HARQ-ACK bits should be based on C-DAI because the transmission resource for the multiplexed UCI/PUSCH is UE specific and it is meaningless to carry the HARQ-ACK for other non-scheduled TBs based on C-DAI*. To sum up, two different UE behaviours for counting/ordering HARQ-ACK bits depend on dynamic scheduling whether NACK-only will be multiplexed with other UCI or PUSCH. Moreover, supporting C-DAI* will rely on UE capability, this issue needs to be solved as well when UE does not support C-DAI*. Overall, introducing C-DAI* is not preferable as this stage although it can solve the issue. 
From UE perspective, the HARQ-ACK counting can still be based on C-DAI and the ordering is based on the PDCCH monitoring occasion for case 3 as discussed for case 2, although network may need to retransmit unnecessary TBs if network makes this case happen. 
Proposal 9: The HARQ-ACK-to-PUCCH mapping table is applicable to the case of different UEs configured with different G-RNTIs.
Proposal 10: For the case of the HARQ-ACK-to-PUCCH mapping table used for different UEs configured with different G-RNTIs, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion per G-RNTI and the ascending order of G-RNTI value. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Issue#3: NACK-only multiplexing with Type-1 CB for unicast
ACK/NACK based or NACK-only based HARQ-ACK feedback is configured per G-RNTI. For NACK-only based feedback, mode1 (converting into ACK/NACK) or mode2 (PUCCH channel selection) is configured per CFR. The pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured per UE. 
When UE is configured with a single G-RNTI with NACK-only mode2, the question is whether pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured or when configured how to interpret the configurations. 
For NACK-only mode2, one of 15 PUCCH resources will be chosen based on the decoding result for the HARQ-ACK transmission and counting/ordering the HARQ-ACK bits is based on C-DAI. In addition, when NACK-only feedback collides with other UCI or PUSCH, the NACK-only is converted into ACK/NACK feedback for multiplexing. Therefore, it is interpreted that when NACK-only in mode2 is transmitted alone, the transmission is based on C-DAI. When pdsch-HARQ-ACK-CodebooklistMulticast fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured, the configuration is used for multiplexing NACK-only mode2 with other UCI or PUSCH according to the corresponding agreements. 
Proposal 11: When NACK-only in mode2 is transmitted alone, the transmission is based on C-DAI. When pdsch-HARQ-ACK-CodebooklistMulticast fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured, the configuration is used for multiplexing NACK-only mode2 with other UCI or PUSCH according to the corresponding agreements. 
Issue#4: PUCCH for NACK-only mode1
PUCCH resource used for NACK-only feedback was discussed and agreed in the last meeting as follows:
	Agreement
· For the case when the PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with the PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority and then UE multiplexes the NACK-only based feedback with the ACK/NACK feedback onto the same PUCCH by transforming NACK-only into the ACK/NACK based HARQ-ACK bit, the PUCCH resources for transmitting the multiplexed HARQ-ACK bits is from the PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback. 
· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only. 



Basically two cases are considered. The first case is that NACK-only feedback for G-RNTIx collides with ACK/NACK feedback for G-RNTIy, for which the NACK-only feedback includes mode1 and mode2 configured by RRC signaling. According to the agreement, the PUCCH resource taking from the PUCCH-Config/PUCCH-ConfigurationList configured for G-RNTIy is determined by the k1 and PRI included in the last DCI scheduling G-RNTIy. 
[bookmark: OLE_LINK3]The other case is for NACK-only mode1 feedback alone for G-RNTIx. What was agreed in such a case is that the PUCCH resource determined by the k1 and PRI included in the last DCI scheduling G-RNTIx is taken from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback and, if not configured, from PUCCH-Config/PUCCH-ConfigurationList configured for unicast. Making such agreement was because it was commonly assumed that the PUCCH-Config/PUCCH-ConfigurationList configured for NACK-only may be shared by UEs in the group. However, it should be noted as discussed in UE feature [4] as well that NACK-only mode1 as basic FG for NACK-only should support the shared PUCCH resources with unicast and mode2 assumes using separate PUCCH resources from that for unicast, so that, as mode1 or mode2 is configured by RRC signaling, the PUCCH resources can also be configured accordingly, i.e., UE-specific resource for mode1 and shared resource for mode2. With the above agreement, network is not able to configure a separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only mode1 because a UE may not be configured with another G-RNTI with ACK/NACK based feedback. 
Proposal 12: Updating the following agreement as follows in red: 
	· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only.



For the case of NACK-only for multicast SPS PDSCH only, NACK-only mode1 or mode2 is still applied. The corresponding UE features are defined in FG33-5-1f and FG33-4a with FG33-5-1f as the prerequisite FG. Likewise, for the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.
Proposal 13: For the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.
Issue#5: PRI for NACK-only feedback
[bookmark: OLE_LINK4]For NACK-only feedback mode1 converting into ACK/NACK, separate PUCCH resources can be configured or if not configured, PUCCH resources configured for unicast can be shared. In either case, the PUCCH resource used for the feedback can be indicated in the scheduling DCI. However, for NACK-only mode2, a set of separate PUCCH resources needs to be configured for channel selection, and the PUCCH resource used for the feedback depends on the decoding result and the predefined mapping to the PUCCH resources indices. 
Despite which mode is configured for NACK-only based feedback, a single TB with NACK-only feedback may dynamically be scheduled to happen. Whether and how PRI is used needs to be solved for such a case.
Since NACK-only mode1 or mode2 is configured by RRC signaling and PRI is fixed to 3 bits in DCI format 4_1/4_2, for simplicity, from UE perspective, if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback; otherwise, PRI is ignored.
Proposal 14: 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; otherwise, PRI is ignored. 
TP#1: TP for NACK-only feedback
Proposal 15: Adopt the following TP to TS 38.213:
· Reason for change:
· According to TS 38.331, if UE is configured with moreThanOneNackOnlyMode, it is mode2, i.e., the UE to provide the HARQ-ACK information bits in a PUCCH 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. NACK-only mode2 is applicable to the case of more than one G-RNTI. The HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook is only applied to NACK-only mode2. 
· Summary of change:
· Deleting the restriction of “a UE configured with only one G-RNTI”. If the UE is by moreThanOneNackOnlyMode, it is mode2 and otherwise it is mode1. Generating HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook is only applied to NACK-only mode2. 
· Consequences if not approved:
· NACK-only mode2 is only applied to a single G-RNTI. The condition for NACK-only mode1 or mode2 is not aligned with the configuration from TS 38.331. Type-1 CB is not supported for the case of NACK-only mode1. 
	----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
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< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode and a UE configured with only one G-RNTI, if the UE can beis indicated by moreThanOneNackOnlyMode, the UE is to provide the HARQ-ACK information bits in a PUCCH 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.  Otherwise, the UE is to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode. If the UE is indicated by moreThanOneNackOnlyModeor 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. , 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 parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------


Issue#6:Type-1 CB for disabled HARQ-ACK
The UE behavior for reporting HARQ-ACK for the G-RNTI with HARQ-ACK disabled for Type-1 codebook was discussed in the last meeting, which ended up with the following agreement: 
	Agreement
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled by RRC, it is up to UE to report NACK or ACK/NACK for the G-RNTI with HARQ-ACK disabled
· FFS whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
· For the PUCCH resource for the codebook transmission,
· Opt2: PUCCH resource/slot is based on last DCI for a G-RNTI with HARQ-ACK enabled 



One FFS was brought up whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC. 
It is straightforward that UE does not need to generate Type-1 CB in such a case but no additional specification impact is envisioned. The reason is that it is for Type-1 codebook and the fallback operation for Type-1 codebook has been extended for multicast PDSCH as currently specified in TS 38.213 as follows, which implies only enabled HARQ-ACK is considered. 
	If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
within the  occasions for candidate PDSCH receptions as determined in clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release, or only for the PDSCH reception, or only for SPS PDSCH receptions according to corresponding  occasions on respective serving cells, where the value of counter DAI in DCI format 1_0 or in DCI format 4_1 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to more than one SPS PDSCH receptions that the UE is configured to receive are ordered according to the following pseudo-code; otherwise, the procedures in clause 9.1.2.1 and clause 9.1.2.2 for a HARQ-ACK codebook determination apply.



Proposal 16: UE does not need to generate Type-1 codebook, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
Issue#7: retransmission for multicast
Retransmission schemes for multicast were discussed during the work item phase, which ended up with the following agreement: 
	Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.



For NACK-only based feedback, the common understanding was that PTP retransmission is not workable because which UE transmits the NACK is undetectable from network perspective. However, such common understanding was based on the assumption that the PUCCH resources for feedback are shared by all UEs within the group to reduce the PUCCH overhead. Nevertheless, the PUCCH resources for NACK-only feedback are up to network configuration and the resources might be shared or not. On the other hand, when the NACK-only feedback is converted into ACK/NACK bits in the cases of e.g., in NACK-only mode1, or multiplexing with ACK/NACK feedback for unicast or other multicast configuration, the network can retransmit the failed TB via PTP. Therefore, the G-RNTI configured with NACK-only feedback does not necessarily mean the retransmission can only be PTM. 
From TS38.213 [1] as referenced as follows, it is unclear or could be misleading that NACK-only can only imply PTM retransmission because the PTP retransmission is only mentioned for the first HARQ-ACK reporting mode. Likewise, the retransmission scheme for G-CS-RNTI configured with NACK-only feedback needs to be clarified as well. 
	A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214].


TP#2: retransmission for multicast
Proposal 17: Adopt the following TP to TS 38.213:
· Reason for change:
· The PTP retransmission is only mentioned for the first HARQ-ACK reporting mode configured for G-RNTI/G-CS-RNTI. 
· Summary of change:
· Delete the restriction of “the first HARQ-ACK reporting mode” and clarify that the retransmission can be PTP when applicable for both dynamic and SPS scheduling. 
· Consequences if not approved:
· Retransmission for G-RNTI/G-CS-RNTI configured with NACK-only feedback may only be assumed to be PTM. 
	----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
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< Unchanged parts are omitted >
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a A PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI when applicable [6, TS 38.214].
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 fFor 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 when applicable 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].
< Unchanged parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------



Issue#8: Rate matching
RAN1 agreed that the rate matching patterns can be configured for MBS multicast/broadcast for PDSCH to perform rate matching around. TS38.213 [1] also naturally reflects the agreement by stating that the PDCCH monitoring will be skipped if a PDCCH candidate is mapped to one or more REs that overlap with REs of any RB indicated by the rate matching patterns. 
However, the current incorporation of the case for MBS multicast/broadcast resulted in precluding the case of PDCCH conveying the DCI format scrambled by e.g., SI-RNTI/P-RNTI/RAR-RNTI, ect, for the cases that the rate matching patterns configured in pdsch-Config, ServingCellConfig, or ServingCellConfigCommon.  
In addition, as discussed in [5], for UE not supporting multipleCORESET (indicating whether the UE supports configuration of up to two PDCCH CORESETs per BWP in addition to the CORESET with CORESET-ID 0 in the BWP and optional for FR1) in FR1, in order to receive MBS multicast in CFR within UE active BWP, the other CORESET than CORESET0 configured for scheduling unicast is also used for scheduling multicast and the CORESET should be included completely within the CFR. 
In such a case, for the rate matching pattern configured for multicast (within IE of pdsch-ConfigMulticast) due to the CORESET configured for unicast which is also used for scheduling multicast, if a PDCCH candidate is mapped to one or more REs that overlap with REs of any RB determined by the pattern, the UE does not expect to monitor the PDCCH candidate. This UE behaviour is applied to the cases that the rate matching pattern configured for MBS broadcast within IE of pdsch-ConfigMCCH/pdsch-ConfigMTCH and to the cases that the DCI format is for unicast or multicast or scrambled by other RNTIs mapped in CSS, e.g., SI-RNTI/P-RNTI/RAR-RNTI, ect. 
TP#3: Correction on rate matching
Proposal 18: Adopt the following TP to TS 38.213:
· Reason for change:
· When the RateMatchPattern is configured in ServingCellConfig or ServingCellConfigCommon, UE’s behavior is unclear in terms of whether monitoring the PDCCH if the DCI is not a unicast DCI format. When the RateMatchPattern is configured in pdsch-ConfigMulticast or pdsch-ConfigMCCH/pdsch-ConfigMTCH, UE’s behavior is unclear in terms of whether monitoring the PDCCH if the DCI is not a multicast DCI format considering the case of UE not supporting multipleCORESET but to receive MBS multicast in CFR within UE active BWP. 
· Summary of change:
· Adding “ServingCellConfig, or ServingCellConfigCommon” and “pdsch-ConfigMCCH/pdsch-ConfigMTCH” . Deleting “unicast” from “unicast DCI format” and “multicast” from “multicast DCI format”
· Consequences if not approved:
· UE behavior whether monitoring PDCCH is unclear for the concerned cases. 
	----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc106629457][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern of PDSCHpdsch-Config or ServingCellConfig/ServingCellConfigCommon, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern of PDSCHpdsch-Config, ServingCellConfig, or ServingCellConfigCommon, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception scheduled by a unicast DCI format as described in [6, TS 38.214]. If a PDCCH candidate that provides a unicast DCI format is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate. 
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern of PDSCH-Config-Multicast pdsch-ConfigMulticast or, pdsch-ConfigMCCH/pdsch-ConfigMTCH, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern of PDSCH-Config-Multicast pdsch-ConfigMulticast or pdsch-ConfigMCCH/pdsch-ConfigMTCH, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception scheduled by a multicast DCI format. If a PDCCH candidate that provides a multicast DCI format is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate. 
A UE does not expect to be configured with dci-FormatsSL and dci-FormatsExt in a same USS.
< Unchanged parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------



Conclusions
Remaining issues regarding NACK-only, codebook for disabled HARQ-ACK, retransmission for multicast, and correction for rate matching, etc. are discussed in the paper, which leads to the following proposals and proposed TPs:
Proposal 1: To keep the current definition of  for reporting HARQ-ACK, a nominal PUCCH for the set of PUCCH resources configured for NACK-only is needed. 
Proposal 2: For minimizing the specification impact for multiplexing NACK-only with other UCI types, a nominal PUCCH for the set of PUCCH resources configured for NACK-only is needed. 
Proposal 3: Adopt the following Opt1 for defining 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.

Proposal 4: For NACK-only feedback,   is defined as from the end of the last symbol of the PDSCH to the the first uplink symbol of the nominal PUCCH.
Proposal 5: Extending PDSCH processing procedure time for NACK-only based feedback by adding  into  as follows:
, where ,  is the number of PDSCH symbols in one slot. 
Proposal 6: For the case of the HARQ-ACK-to-PUCCH mapping table used for a single G-RNTI, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion of the G-RNTI. 
Proposal 7: The HARQ-ACK-to-PUCCH mapping table is applicable to the case of all UEs configured with the same set of G-RNTIs.
Proposal 8: For the case of the HARQ-ACK-to-PUCCH mapping table used for all UEs configured with the same set of G-RNTIs, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion per G-RNTI and then the ascending order of G-RNTI value. 
Proposal 9: The HARQ-ACK-to-PUCCH mapping table is applicable to the case of different UEs configured with different G-RNTIs.
Proposal 10: For the case of the HARQ-ACK-to-PUCCH mapping table used for different UEs configured with different G-RNTIs, the HARQ-ACK ordering follows the ascending order of the PDCCH monitoring occasion per G-RNTI and the ascending order of G-RNTI value. 
Proposal 11: When NACK-only in mode2 is transmitted alone, the transmission is based on C-DAI. When pdsch-HARQ-ACK-CodebooklistMulticast fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured, the configuration is used for multiplexing NACK-only mode2 with other UCI or PUSCH according to the corresponding agreements. 
Proposal 12: Updating the following agreement as follows in red: 
	· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback NACK-only mode1 is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only.



Proposal 13: For the case of NACK-only converted into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from SPS-PUCCH-AN-List configured for multicast with NACK-only mode1. If SPS-PUCCH-AN-List configured for multicast with NACK-only mode1 is not configured, the SPS-PUCCH-AN-List configured for unicast is used.
Proposal 14: 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; otherwise, PRI is ignored. 
Proposal 15: Adopt the following TP to TS 38.213:
· Reason for change:
· According to TS 38.331, if UE is configured with moreThanOneNackOnlyMode, it is mode2, i.e., the UE to provide the HARQ-ACK information bits in a PUCCH 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. NACK-only mode2 is applicable to the case of more than one G-RNTI. The HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook is only applied to NACK-only mode2. 
· Summary of change:
· Deleting the restriction of “a UE configured with only one G-RNTI”. If the UE is by moreThanOneNackOnlyMode, it is mode2 and otherwise it is mode1. Generating HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook is only applied to NACK-only mode2. 
· Consequences if not approved:
· NACK-only mode2 is only applied to a single G-RNTI. The condition for NACK-only mode1 or mode2 is not aligned with the configuration from TS 38.331. Type-1 CB is not supported for the case of NACK-only mode1. 
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< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode and a UE configured with only one G-RNTI, if the UE can beis indicated by moreThanOneNackOnlyMode, the UE is to provide the HARQ-ACK information bits in a PUCCH 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.  Otherwise, the UE is to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode. If the UE is indicated by moreThanOneNackOnlyModeor 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. , 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 parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------



Proposal 16: UE does not need to generate Type-1 codebook, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
Proposal 17: Adopt the following TP to TS 38.213:
· Reason for change:
· The PTP retransmission is only mentioned for the first HARQ-ACK reporting mode configured for G-RNTI/G-CS-RNTI. 
· Summary of change:
· Delete the restriction of “the first HARQ-ACK reporting mode” and clarify that the retransmission can be PTP when applicable for both dynamic and SPS scheduling. 
· Consequences if not approved:
· Retransmission for G-RNTI/G-CS-RNTI configured with NACK-only feedback may only be assumed to be PTM. 
	----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
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< Unchanged parts are omitted >
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a A PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI when applicable [6, TS 38.214].
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 fFor 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 when applicable 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].
< Unchanged parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------



Proposal 18: Adopt the following TP to TS 38.213:
· Reason for change:
· When the RateMatchPattern is configured in ServingCellConfig or ServingCellConfigCommon, UE’s behavior is unclear in terms of whether monitoring the PDCCH if the DCI is not a unicast DCI format. When the RateMatchPattern is configured in pdsch-ConfigMulticast or pdsch-ConfigMCCH/pdsch-ConfigMTCH, UE’s behavior is unclear in terms of whether monitoring the PDCCH if the DCI is not a multicast DCI format considering the case of UE not supporting multipleCORESET but to receive MBS multicast in CFR within UE active BWP. 
· Summary of change:
· Adding “ServingCellConfig, or ServingCellConfigCommon” and “pdsch-ConfigMCCH/pdsch-ConfigMTCH” . Deleting “unicast” from “unicast DCI format” and “multicast” from “multicast DCI format”
· Consequences if not approved:
· UE behavior whether monitoring PDCCH is unclear for the concerned cases. 
	----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern of PDSCHpdsch-Config or ServingCellConfig/ServingCellConfigCommon, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern of PDSCHpdsch-Config, ServingCellConfig, or ServingCellConfigCommon, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception scheduled by a unicast DCI format as described in [6, TS 38.214]. If a PDCCH candidate that provides a unicast DCI format is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate. 
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern of PDSCH-Config-Multicast pdsch-ConfigMulticast or, pdsch-ConfigMCCH/pdsch-ConfigMTCH, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern of PDSCH-Config-Multicast pdsch-ConfigMulticast or pdsch-ConfigMCCH/pdsch-ConfigMTCH, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception scheduled by a multicast DCI format. If a PDCCH candidate that provides a multicast DCI format is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate. 
A UE does not expect to be configured with dci-FormatsSL and dci-FormatsExt in a same USS.
< Unchanged parts are omitted >
----------------------------------------------------- TS 38.213 v17.2.0----------------------------------------------------
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