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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
This meeting plans to discuss some open issues summarized in section 2 and some text proposals summarized in section 3. 

[bookmark: _Ref111726446][bookmark: _Ref129681832]Open issues
Classification for the submitted proposals:
	Issue in section #
	Issue description
	Comment/(Number of papers)

	#2.1
	Nominal PUCCH for NACK-only
	12

	#2.2
	NACK-only timeline
· Extending N1 for NACK-only
	6

	#2.3
	NACK-only multiplexing with Type-1 CB for unicast
	1

	#2.4
	PRI indication for NACK-only mode1&mode2
	5

	#2.5
	Type-2 codebook for NACK-only
· NACK-only mode2 for case2/3
	14

	#2.6
	PUCCH resources for NACK-only mode1. 
	4

	#2.7
	Codebook for disabled HARQ-ACK
	8

	others
	1. NACK-only multiplexing with SR (ZTE, Nokia, NEC, MediaTek, LGE, Apple)
2. DCI 4_1 indicating enabling/disabling (Lenovo) 
3. Type-3 codebook for NACK-only (Langbo, LGE) 
4. UE reaction to reactivation of  SPS configuration (Nokia, Samsung, Ericsson)
5. Out of order (Samsung) 
6. Multiplexing both LP and HP (LGE) 
7. Not overlapping with MSG3/MSG4 PUSCH, deferring HARQ-ACK, with PUCCH cell switching  (LGE) 
8. UE configured with NTN and multicast (Qualcomm)
	Not planned to be discussed, because either was discussed in previous meetings without consensus or might not be critical for this meeting. 



[bookmark: _Ref111569674][bookmark: _Ref111569738][bookmark: _Ref68894149][bookmark: _Ref93264114]Nominal PUCCH for NACK-only
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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.


	R1-2205951
ZTE
	Proposal 9: 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. The following options are supported 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.
· 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:
· 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. 


	R1-2206102
Langbo
	Proposal 1: Opt 1 is supported, i.e., the nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set. 


	R1-2206361
CATT
	Proposal 3: To decrease the overlapping probability between nominal NACK-only PUCCH and other UCIs/PUSCH, the nominal NACK-only PUCCH consists of all the symbols of PUCCH resource to be used for NACK-only feedback within the configured NACK-only PUCCH resource sets.


	R1-2206445
Nokia, NSB
	Proposal 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 using Opt3 from the following options for the nominal NACK-only PUCCH:


	R1-2206764
vivo
	Proposal 5: 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, it is expected that all PUCCHs have the same starting symbol and the same time duration.


	R1-2206805
Samsung
	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.

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.

	R1-2206891
CMCC
	Proposal 4. For the nominal NACK-only PUCCH, Opt4: All PUCCHs have the same starting symbol and the same time duration is supported. 


	R1-2206946
ETRI
	Proposal1: For nominal NACK-only PUCCH 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, Opt4: All PUCCHs have the same starting symbol and the same time duration or Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set is supported.


	R1-2207013
MediaTek
	[bookmark: _Ref111199829]Proposal 1: For multicast NACK only case, all PUCCHs carrying multicast NACK only based feedback have the same starting symbol and the same time duration.


	R1-2207207
Qualcomm
	Proposal 5: For the PUCCH configured for NACK-only-based multicast feedback, the PUCCHs in a slot are configured with same starting symbol, same time duration and adjacent PRBs.


	R1-2207387
DCM
	Proposal 7: For nominal NACK-only PUCCH for multiplexing with ACK/NACK based HARQ-ACK feedback, support Opt3.
Proposal 8: For nominal NACK-only PUCCH for multiplexing with PUCCH or PUSCH with CSI, support Opt1.




To address the remaining issues from the following agreements:
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. 

Summary of views for this meeting:
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:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Support: ZTE, Langbo, CATT, ETRI, DCM (CSI/PUSCH), Huawei, HiSilicon, CBN
· 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.
· Support:
· Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Support: Nokia, NSB, DCM (UCI)
· Opt4: All PUCCHs have the same starting symbol and the same time duration
· Support: ZTE, vivo, CMCC, ETRI, MediaTek, Qualcomm (adjacent PRBs), Samsung,
· 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

The following are what PUCCH-resources are configured from TS38.331. Note that for NACK-only both PF0 and PF1 are agreed.  
PUCCH-Resource ::=                      SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    startingPRB                             PRB-Id,
    intraSlotFrequencyHopping               ENUMERATED { enabled }                                                OPTIONAL, -- Need R
    secondHopPRB                            PRB-Id                                                                OPTIONAL, -- Need R
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2,
        format3                                 PUCCH-format3,
        format4                                 PUCCH-format4
    }
}
PUCCH-format0 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format1 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10),
    timeDomainOCC                                   INTEGER(0..6)
}

The following observations can be derived from TS38.331:
Observation 1: Up to 12 initialCyclicShift can be configured for PF0 for the same starting symbol/duration/RB. Not sufficient to support 4TBs with NACK-only feedback if taking Opt4 for nominal PUCCH definition. 
Observation 2: Up to 12 initialCyclicShift and 7 OCC can be configured for PF1 for PUCCHs with the same starting symbol/duration/RB. 

Some analysis from Nokia/NSB:
Based on the current specs, the UEs are not capable of transmitting at more than one PUCCH resource including HARQ-ACK in the same slot for the same priority. Therefore, if more than one NACK-only feedback bits are to be transmitted in the same slot (e.g., using Alt. 4), and if the corresponding PUCCH resource for NACK-only does not overlap with the PUCCH resource of other transmission, e.g., unicast PUCCH with HARQ-ACK, UE is not able to transmit both PUCCHs. 
Due to this reason, we prefer Option 3. In that case, being scheduled in the same slot would be enough for multiplexing, which would solve the above ambiguity. All other options would create the above-mentioned ambiguity, if resources do not overlap in time. 
A key concern with Option 4 based on different initial CSs/OCCs for us, is that the link-level performance is not well understood, for multiple UEs using the same CSs and/or OCCs from the same starting symbol and with the same duration. We prefer that different frequency resources are used, rather than sharing CSs and/or OCCs to implement Opt4, which would work, but may result in some decoding performance degradation.
Observation 3: A key concern for Option 4 is that the link-level decoding performance for configuring different initial CSs/OCCs for multiple UEs, some of which sharing the same CSs/OCCs is unknown and was not studied.

Proposal 2.1
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  between the following :
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt4: All PUCCHs have the same starting symbol and the same time duration

Company views:
	Company
	Comments

	Nokia, NSB
	Ok to compromise. 
We prefer Opt4 rather than Opt1, which require further standardization effort (e.g., on UE processing timelines).

	Samsung
	OK to better focus the discussion.
Opt4 is preferable due to no UE implementation impact, minimal specification impact, and as it is supported by existing networks (since LTE).

	Qualcomm
	We think it is important for RAN1 to discuss both the time and frequency domain resource allocation for PUCCHs of NACK-only feedback. 
For time-domain resources, we prefer Opt4. 
For frequency domain resources, the PUCCHs should be allocated on adjacent PRBs before and after frequency hopping to avoid different MPR and keep same transmit power, no matter which PUCCH is selected.

	CATT
	Opt1 is preferred. If opt 4 is supported, it will impose additional limitations on PUCCH resource of NACK-only and affect PUCCH resource flexibility.

	NTT DOCOMO
	We slightly prefer Opt1.

	vivo
	We are ok to make down selection between these two options and opt4 is preferred considering it has no impact on UE implementation or specification. One question if this down-selection is going to do in this meeting or next meeting. 

	MediaTek
	Support Opt 4.

	ZTE
	We support this proposal for further down selection. 

	OPPO
	OK with the proposal for further down selection.

	Lenovo
	OK for further down selection

	LG Electronics
	OK for further discussion and prefer Opt 4.



1st offline
Proposal 2.1
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  between the following:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt4: All PUCCHs have the same starting symbol and the same time duration

Proposal 2.1-2
Regarding the frequency domain for the PUCCH, 
· FFS PRBs are adjacent before and after the frequency hopping for all PUCCHs


[bookmark: _Ref111798277]NACK-only timeline
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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 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. 

	R1-2205951
ZTE
	Proposal 10: For processing timeline for NACK-only based feedback, the current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 for ACK/NACK based feedback is reused for NACK-only. 


	R1-2206805
Samsung
	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.

	R1-2206891
CMCC
	Proposal 3. It is not necessary to extend the PDSCH and/or PUCCH processing procedure timeline.


	R1-2207013
MediaTek
	Observation 1:For the multicast NACK-only based feedback, the PUCCH operation for the UE needs to be delayed since the UE only can determine the PUCCH related information after decoding all the corresponding PDSCHs.
[bookmark: _Ref111199827][bookmark: OLE_LINK5]Proposal 2: For multicast NACK only based feedback, extending the  value with  as following for UE having enough processing time, where , L is the symbol duration of PDSCH.



	R1-2207207
Qualcomm
	The PUCCHs with NACK-only feedback for multicast if bundled together with same starting symbol can be regarded as a special PUCCH resource for UE to select one of a PUCCH sequence based on the mapping table. After detecting the PDCCH, the UE can determine the starting symbol of the PUCCH resource similar as the case of one NACK-only feedback. Provided Proposal 5 is agreed, we don’t see the necessity to introduce a new timeline just for more than one NACK-only feedback for multicast (Alt4). 

Proposal 6: No need to specify a new timeline for more than one NACK-only feedback for multicast.




To address the remaining issues from the following agreements:
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. 

Summary of views for this meeting:
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. 
· Extending  
· MediaTek, Huawei, HiSilicon, CBN
· Depending on the resolution for the nominal PUCCH resource
· ZTE, CMCC, Samsung, Qualcomm
The discussion is related with the nominal PUCCH resource definition. Both issues can be discussed together. Assuming the normal PUCCH resource is NOT taking option4, based on the proposals, the change is made to the PDSCH processing time with an extra time margin added. 

Proposal 2.2
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.

Company views:
	Company
	Comments

	Nokia, NSB
	We should conclude on P2.1 first.

	Samsung
	Do not support (and no point to consider prior to conclusion for P2.1).
Regardless of P2.1, an extension of the PDSCH processing timeline is not needed -  does not related to the resource used for PUCCH transmission.

	Qualcomm
	Similar view as Samsung.

	CATT	
	Share same view as Samsung and Qualcomm. There is no need to extend a PUCCH preparation time for PDSCH processing procedure time of NACK-only based feedback.

	vivo
	Share same view as Samsung, Qualcomm and CATT. For ACK/NACK mode, UE can determine the PUCCH for transmission after DCI decoding, but the processing of UCI, such as coding and modulation can only be done after PDSCH decoding. For NACK only mode, the only difference is UE can only determine the PUCCH for transmission after PDSCH decoding. We think the time for PUCCH determination is very fast and no additional time is needed. In addition, for NACK only feedback, the PUCCH of PF 0/1 is sequence based, no RM or Polar coding is needed, this is helpful to reduce PUCCH preparation time.

	MediaTek
	Support the proposal.
As illustrated in the following picture, for the legacy behavior, the UE can do the PUCCH preparation after it decode the corresponding PDCCH, e.g., the PRI field to indicate which PUCCH resource is used, so, the theoretical maximum time duration for UE to process the PUCCH operation is , which is larger than the value of  , in other word, the  is relevant with the PUCCH operation for the legacy UE behavior. 
[image: ]
However, for the NACK only case, the UE can only know which PUCCH resource will be used after it decodes all the relevant PDSCHs, it is nature to extend the processing timeline and ensures the UE has sufficient time duration to process the PUCCH. If it keeps the current timeline unchanged, the UE will fail to process the PUCCH related operation.

	ZTE
	We share the same view with Samsung, Qualcomm, CATT and vivo.

	OPPO
	We share the same view with Samsung/Qualcomm/CATT/vivo that there is no need to extend PDSCH processing procedure time.

	LG Electronics
	We prefer not to extend PDSCH processing procedure time.



1st offline
[bookmark: OLE_LINK1]Proposal 2.2-r1
Assuming not taking Opt4 for the nominal PUCCH, 
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.
· The value of  is up to UE capability as component to FG33-4a, with candidate values [0, N1, N1+Npdsch], ….

[bookmark: _Ref111558133]NACK-only multiplexing with Type-1 CB for unicast
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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. 




To address the issue:
When pdsch-HARQ-ACK-CodebooklistMulticast configures Type-1 codebook per UE, how to interpret it for NACK-only? 

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 the G-RNTI configured with NACK-only mode2. 
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 2.3
When pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured, for NACK-only in mode2, the configuration is used for multiplexing NACK-only mode2 with other UCI or PUSCH according to the corresponding agreements, but when HARQ-ACK for NACK-only mode2 is transmitted alone, the transmission is always based on Type-2 HARQ-ACK codebook. 

Company views:
	Company
	Comments

	Nokia, NSB
	Not sure about the intention of the proposal. We do not see additional need for a new agreement. 

	Samsung
	It is unclear what additional specification is essential at this stage. 
The suggestion to support Type-1 CB when NACK-only is converted to ACK/NACK and multiplexed with other UCI or in a PUSCH is detrimental as it would increase the UE complexity (UE needs to regenerate the CB) for no reason. That can be left as a gNB misconfiguration. 

	Qualcomm
	If Type-1 CB is configured, it is simpler for UE to be configured with mode 1 and multiplex with other UCI or PUSCH. 

	CATT
	The intention of this proposal is not clear to us. We wonder the reason that the transmission is always based on Type-2 HARQ-ACK codebook when pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured and HARQ-ACK for NACK-only mode2 is transmitted alone. How to understand Type-2 HARQ-ACK codebook for NACK-only  in mode2?

	NTT DOCOMO
	Generally support

	vivo
	The proposal needs more clarification. We think at least for the case NACK only multiplexing with ACK/NACK for unicast/CSI/PUSCH, there is no need to generate HARQ-ACK CB according to type 1 codebook construction. For the case NACK only multiplexing with ACK/NACK for multicast, we think our previous agreement has solved this issue, i.e., UE generates HARQ-ACK codebook according to type 1/2 HARQ-ACK codebook.

	ZTE
	We think more clarification may be needed. We understand the proposal is that, in the first case (When pdsch-HARQ-ACK-CodebooklistMulticast, fdmed-ReceptionMulticast, or type1-Codebook-GenerationMode is configured), the UE should generate Type-1 codebook for the G-RNTI configured with NACK-only mode 2 if the PUCCH resource overlaps with the other PUCCH or PUSCH for unicast. Otherwise (one case is nothing is configured for multicast), the UE should generate Type-1 codebook for the G-RNTI configured with NACK-ony mode 2 if the PUCCH resource overlaps with the other PUCCH or PUSCH for unicast. We think the Type-2 codebook should be explicitly configured. 

	Lenovo
	The motivation is not clear to us. Further clarification is needed.

	LG Electronics
	Further clarification is needed.



[bookmark: _Ref111571473]PRI indication for NACK-only 
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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. 


	R1-2205951
ZTE
	Proposal 4: 
For multicast, the following options are adopted for addressing 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
· Opt2-1-2 is supported for Alt4 
· 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 
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1-2 is supported for Alt4
· 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. 
· In Alt4, the PRI field in the DCI that schedules the MBS PDSCH is reinterpreted as the C-DAI* in Opt2-1-2 and Opt3-1-2.


	R1-2206764
vivo
	Proposal 4: The agreed mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is only applied to more than 1 TB. For the case with 1 TB, PUCCH resource determination mechanism in NR Rel-15 is reused.
· PRI is used to indicate the PUCCH resource for transmission.
· CCE index is also used to indicate the PUCCH resource for transmission when there are more than 8 PUCCH resources in the PUCCH resource set.


	R1-2206891
CMCC
	Proposal 2. For NACK-only HARQ-ACK feedback for Alt4:
· The defined mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is applied to multiple configured G-RNTIs case
· PRI is not used for indication. 


	R1-2207616
Ericsson
	Proposal 15	For Alt 4, the PRI in the DCI is interpreted by UEs in NACK-only mode to select one of the PUCCH resource pools configurations for NACK-only.
Proposal 16	For Alt 1, the PRI in the DCI is interpreted by UEs in NACK-only mode to select one of the PUCCH resources out of the PUCCH resource set configurated for NACK-only.
Proposal 17	A UE configured with NACK only is always configured with a separate PUCCH configuration for NACK only if there is more than one NACK-only feedback bit.



To address the remaining issues from the following agreements:
[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. 

Summary of views for this meeting:
Regarding whether PRI indicates the PUCCH resources for NACK-only:
· depending on configured mode for NACK-only
· Huawei, HiSilicon, CBN
· PRI in DCI is interpreted as C-DAI*
· ZTE
· reused for 1TB as legacy
· vivo
· not used
· CMCC
· PRI for Alt4 indicating PUCCH resource pools:
· Ericsson

NACK-only mode1: NACK-only is converted into ACK/NACK based for more than one TB. 
NACK-only mode2: PUCCH resource selection based on PDSCH decoding result. 
NACK-only mode is configured by higher layer signaling. 
[bookmark: OLE_LINK4]For NACK-only feedback mode1, 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, the PUCCH resource used for the feedback depends on the decoding result and the predefined mapping to the PUCCH resources indices, for which PRI indicating the PUCCH resource as legacy is not needed. 
Despite which mode, 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 always 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 2.4
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. 


Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	OK as a conclusion.
Current specifications are sufficient.

	Qualcomm
	For mode1, it’s ok. But for mode2, it’s better to discuss PRI together with 2.5.

	CATT
	We are open to discuss the PRI of NACK-only mode2.

	NTT DOCOMO
	OK

	vivo
	When mode 1 is configured, it has been agreed that the PUCCH is determined based on PRI indication. We should focus on mode 2 only. Note that 32 PUCCH resources can be configured according to our previous agreement, but maximum 15 PUCCH resources would be potentially used according to the mapping table. For the case with 1TB, there is no need to fix the PUCCH resource as the 1st resource in the list at all. More flexibility can be yield if legacy mechanism i.e. PRI is used in 1 TB case. 
For the option that PRI for Alt4 indicating PUCCH resource pools, we admit its benefit in PUCCH indication. But the PUCCH resource pools shouldn’t be configured considering its RRC impact. PUCCH resource pools can be implicitly get, e.g. based on the number of configured PUCCH resources in the set and the number of TBs to feedback. 


	MediaTek
	Support the proposal.

	ZTE
	For mode 2, we have three Cases as discussed in 2.5. In Case 1, we agree to ignore the PRI. But in Case 2 and Case 3, this issue should be discussed together with proposal 2.5 or after the issue in 2.5 is resolved.

	OPPO
	It is OK to have this proposal for mode 1. But for mode 2, we can further discuss about it.

	Lenovo
	Support

	LG Electronics
	OK



[bookmark: _Ref112111160]Round-2 (new)
Supposing the following agreement is the one mentioned by some company with the second bullet relevant:
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. 

The agreement is talking about the case of NACK-only converted into ACK/NACK. Actually the proposal aims to clarify the single TB case which may happen for both NACK-only mode1 and mode2. 
Proposal 2.4.1
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. 

Company views:
	Company
	Comments

	
	




[bookmark: _Ref111572686]Type-2 codebook for NACK-only 
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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. 


	R1-2205951
ZTE
	Proposal 4: 
For multicast, the following options are adopted for addressing 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
· Opt2-1-2 is supported for Alt4 
· 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 
· Case 3: for the case of different Ues configured with different G-RNTIs
· Opt3-1-2 is supported for Alt4
· 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. 
· In Alt4, the PRI field in the DCI that schedules the MBS PDSCH is reinterpreted as the C-DAI* in Opt2-1-2 and Opt3-1-2.

Proposal 5: For multicast, the following method is adopted in case 1/2/3 for Alt4:
For Alt4, the number of HARQ-ACK bits for NACK-only feedback is fixed or configured by RRC.
· The UE always adds NACK at the end of the determined HARQ-ACK bits if the number of determined HARQ-ACK bits is less than the number of fixed or configured HARQ-ACK bits.


	R1-2206361
CATT
	Proposal 1: For the case of all UEs configured with the same set of G-RNTIs, the number and the order of HARQ-ACK bits for NACK-only for Alt4 is:
· 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. 
Proposal 2: When the HARQ-ACK-to-PUCCH mapping table for Alt 4 is applied to UE, case 3(the case of all UEs configured with the different G-RNTIs) shall be avoided by gNB.


	R1-2206445
Nokia, NSB
	For Case 2 above, we do not consider the last DCI to be a significant issue, given that with many Ues present, it is highly improbable that all Ues miss the last DCI, thereby preventing the retransmission of the last TB. There is no other reason to have Opt2-1-2, as Opt2-1-1 is simple and the same as that agreed for NACK-only with Alt-1 and ACK/NACK feedback. Therefore, we prefer option 2-1-1, where counting the total number of HARQ-ACK bits is based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI and the ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values.
For Case 3 above, we shall refrain from introducing new DCI bits at this late stage, which would increase UE decoding complexity as indicated by several UE vendors in the last meeting. Moreover, this scenario can be addressed either by scheduling different G-RNTI(s) in different slots or configuring Alt-1 as the multiplexing method.
Therefore, for Case 3 we support Opt3-2, where Alt-4 is not supported for different Ues configured with different G-RNTIs. Since specifications are written from the UE perspective, we believe that only a minor change is needed in TS38.213 to reflect the preferred option for Case 2.


	R1-2206446
Lenovo
	Proposal 7: For multiplexing multiple NACK-only based feedback into one HARQ-ACK codebook, the number of HARQ-ACK information bits and ordering is based cDAI* accumulating the scheduled TBs across different G-RNTIs (support Option 2-1-2 and Option 3-1-2).

	R1-2206764
vivo
	Proposal 2: For UE configured with NACK-only HARQ-ACK feedback, alt 4 is not applicable when the UE is configured with multiple G-RNTIs.
· It is expected that alt 1 is configured when the UE is configured with multiple G-RNTIs.
Proposal 3: For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· When the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI from 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.


	R1-2206805
Samsung
	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.


	R1-2206891
CMCC
	Proposal 1. For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, Opt 2-1-1 and Opt 3-1-1 are supported.
Proposal 2. For NACK-only HARQ-ACK feedback for Alt4:
· The defined mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is applied to multiple configured G-RNTIs case
· PRI is not used for indication. 


	R1-2207013
MediaTek
	Proposal 3: For the NACK-only case, the mapping table between HARQ-ACK values and the PUCCH resources can be applied to multiple configured G-RNTIs.
Proposal 4: For the NACK-only HARQ codebook generation, the DAI is counted per all G-RNTIs.


	R1-2207034
LGE
	Proposal 1: For the case of all Ues configured with the same set of G-RNTIs (i.e. Case 2), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.
Proposal 2: For the case of different Ues configured with different G-RNTIs (i.e. Case 3), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.


	R1-2207207
Qualcomm
	Proposal 4: Case 2 can be supported by using Opt2-1-1 and Case 3 is not supported.


	R1-2207314
Apple
	Proposal 2: For case 2 and case3, adopt the above HARQ-ACK bit mapping to PUCCH resource table for NACK-only feedback mode Alt4 to support two G-RNTIs.
Proposal 3: C-DAI in DL DAI is used for countering the number of HARQ-ACK bits and for HARQ-ACK bit ordering.


	R1-2207387
DCM
	Proposal 5: For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, support Opt2-1-1 and Opt3-1-1.


	R1-2207616
Ericsson
	Proposal 4	For NACK-only transmission of HARQ feedback for group scheduling, a dedicated NACK-only CB type is supported, which is different from both semistatic and dynamic ACK/NACK codebooks
Proposal 5	 Mixed ACK/NACK and NACK-only cases are supported, with some Ues using ACK/NACK CB and other Ues using NACK-only but receiving the same PDCCH/PDSCH.
Proposal 6	A NACK-only CB codebook can be configured for single G-RNTI or for multiple G-RNTIs.   
Proposal 7	Proposal: For Case 2, support two variants: Option2-1-2 alone (cDAI*) as well as Option2-1-1 (cDAI) and Option2-1-2 (cDAI*) together, according to RRC configuration. If cDAI* becomes a UE capability, Case 2 is also supported by cDAI alone.
Proposal 8	Proposal: In the agreed mapping table, add one new row with four column entries: {1}, {1,1}, {1,1,1}, {1,1,1,1}, all mapped to the same “no PUCCH”.
Proposal 9	 For Case 3, support two variants: Opt3-1-2 alone (cDAI*) as well as Option3-1-1 (cDAI) and Option3-1-2 (cDAI*) together, according to RRC configuration. Option 3-1-1 alone (cDAI) is not supported (non-working)
Proposal 10	For Case 3, the mapping table in the figure above should be used instead of the agreed table for Case 1.
Proposal 11	For the mixed single G-RNTI case of Type I CB for ACK/NACK together with NACK-only feedback, the cDAI field (counted per G-RNTI) is supported in the DCI for NACK-only Ues but ignored by ACK/NACK Ues
Proposal 12	For the mixed multiple G-NTI case of Type I CB for ACK/NACK together with NACK-only feedback, the cDAI* field (counted across all G-RNTIs of the NACK-only CB) is supported in the DCI for NACK-only Ues but ignored by ACK/NACK Ues. The cDAI field may in addition be supported.



To address the remaining issues from the following agreements:
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, 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. 

Summary of views for this meeting:
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
· Opt2-1-1:
· CATT, Nokia, NSB, Samsung, CMCC, Qualcomm, DOCOMO, Huawei, HiSilicon, CBN
· Opt2-1-2:
· ZTE, Lenovo, MediaTek, Ericsson
· Not support:
· vivo, LGE
· a new table for two G-RNTIs
· Apple
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1-1:
· Samsung, CMCC, DOCOMO, Huawei, HiSilicon, CBN
· Opt3-1-2:
· ZTE, Lenovo, MediaTek, Ericsson
· Not support:
· CATT, Nokia, NSB, vivo, Qualcomm, LGE
· a new table for two G-RNTIs
· Apple

The mapping table currently in TS38.213 is used only for one G-RNTI case. The discussion is to solve the issue whether “and a UE configured with only one G-RNTI” should be removed: 
	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. The UE generates HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1.



For case 1:
[image: ]
[bookmark: _Ref107307646]Fig. 1: All TBs belonging to the same G-RNTI with HARQ-ACK in the same PUCCH slot
The remaining issue from the agreement appears how to order the TBs. Actually TS38.213 have already states that “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.”, which basically means the ordering is based on the ascending order of PDCCH monitoring occasion. Therefore, no need to pursue an agreement for addressing the FFS point regarding ordering from the last meeting agreement. 

For case 2:
[image: ]
[bookmark: _Ref107324938]Fig. 2: Ues configured with the same set of G-RNTIs with HARQ-ACK in the same PUCCH slot

Examples showing different decoding results for case 2:
	UE#
	G-RNTI1
	G-RNTI2
	PUCCH resource from UE
	NW reaction

	UE1
	TB1(correct)+TB3(missing)
	TB2(correct)+TB4(wrong)
	(110)->4th resource
	Retx TB2+TB4

	UE2
	TB1(correct)+TB3(correct)
	TB2(wrong)+TB4(correct)
	(1101)->12th resource
	Retx TB2

	UE3
	TB1(correct)+TB3(wrong)
	TB2(wrong)+TB4(wrong)
	(1000)->2nd resource
	Retx TB3+TB2+TB4

	observation: 
Unless all Ues either miss TB3 or correctly decoded TB3, TB3 retx can be retrieved by UE1 which misses TB3. 




For case 3:
[image: ]
[bookmark: _Ref107330454]Fig. 3: Ues configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with the same location for the failed decoding TBs

[image: ]
[bookmark: _Ref108432474]Fig. 4: Ues configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with different locations for the failed decoding TBs

Examples showing different decoding results for case 3:
	
	G-RNTI1 for UE1
	PUCCH resource from UE1
	G-RNTI2 for UE2
	PUCCH resource from UE2
	NW reaction

	Fig. 5
	TB1(correct)+TB3(wrong)
	(10)->2nd resource
	TB2(correct)+TB4(wrong)
	(10)->2nd resource
	Retx TB3+TB4

	Fig. 6
	TB1(correct)+TB3(wrong)
	(10)->2nd resource
	TB2(wrong)+TB4(correct)
	(01)->3rd resource
	Detected both 2nd and 3rd resources
Retx TB1+TB2+TB3+TB4

	Observation:
NW may retx TBs for undifferentiated cases. Workable though not resource-efficient. 




[image: ]
Fig. 7: C-DAI* indicates the number of HARQ-ACK bits for case 3 that Ues configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with the same location for the failed decoding TBs
[image: ]
Fig. 8: C-DAI* indicates the number of HARQ-ACK bits for case 3 that Ues configured with different G-RNTIs with HARQ-ACK in the same PUCCH slot with different locations for the failed decoding TBs

Examples showing how C-DAI* indicates the number of HARQ-ACK bits for case3
	
	G-RNTI1 for UE1
	PUCCH resource from UE1
	G-RNTI2 for UE2
	PUCCH resource from UE2
	NW reaction

	Fig. 9
	TB1(correct)+TB3(wrong)
DAI*=1/3 indicates two TBs targeting UE2, UE1 reports ACK for TB2/TB4
	(1101)->12th resource
	TB2(correct)+TB4(wrong)
DAI*=0/2 indicates two TBs targeting UE1, UE2 reports ACK for TB1/TB3
	(1110)-8th resource
	Retx TB3+TB4

	Fig. 10
	TB1(correct)+TB3(wrong)
DAI*=1/3 indicates two TBs targeting UE2, UE1 reports ACK for TB2/TB4
	(1101)->2nd resource
	TB2(wrong)+TB4(correct)
DAI*=0/2 indicates two TBs targeting UE1, UE2 reports ACK for TB1/TB3
	(1011)->14 resource
	Retx TB2+TB3

	Observation:
With C-DAI* for Fig. 11 can avoid retransmitting TB1 and TB4.



For case 2 and case 3, without introducing C-DAI*, UE behavior is the same. It is effectively up to gNB configuring UE the same set of G-RNTIs or scheduling the same set of G-RNTIs in the same PUCCH slot or retransmitting the unnecessary TBs. 
It should be noted that the spec is described from UE perspective in general and UE is not aware what G-RNTI(s) is configured for other Ues. With this understanding, maybe focusing on case 2 is sufficient. 

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. ]

Company views:
	Company
	Comments

	Nokia, NSB
	Ok.
Note for case 3, we believe there could be significant problems in certain scenarios when the Network attempts to provide multiplexed feedback in the same slot.

	Samsung
	OK. 
Case 3 does not need to have a problem and can be also supported. 
A NW can configure same PUCCH resources to groups Ues with same RNTIs (and orthogonal PUCCH resources to groups of Ues with different RNTIs) – then case 3 is same as case 2. It’s up to the NW implementation. 

	Qualcomm
	We don’t think Case 3 should be supported both from network and UE point of views. gNB cannot differentiate which UE reports the NACK for the G-RNTI not configured for the UE, which may result in endless unnecessary retransmissions, increasing network overhead for retransmission transmission and UE consumption for retransmission detection.  

	CATT
	Share similar views with Qualcomm, case 3 should be avoided by g-NB implementation. 

	NTT DOCOMO
	Support. We support including case 3. Whether to configure G-RNTI as in case 3 and PUCCH resource configurations in that case can be up to gNB implementation.

	Vivo
	Not support
Case 2 is not a rare case is real system. Agree with Qualcomm, Opt3-1-1 can not work in case 3 since gNB cannot differentiate its NACK or no reception for a G-RNTI. Case 3 should be avoided by g-NB implementation.

	MediaTek
	For case 2, we slight prefer that C-DAI is counted for all configured G-RNTSs since it can directly to resolve the missed TB issue.
For case 3, we are generally fine that not support case 3 if majority views, especially for the network vendor, think it can be avoided by gNB implementation.

	ZTE
	We don’t support this proposal because the Option 2-1-1 and Option 3-1-1 cannot resolve the last DCI missing issue. If the last DCI is missing, the subsequent HARQ-ACK are totally wrong. And this cannot be determined by the network because the network can detect a PUCCH resource anyway. Then the network gets a wrong HARQ-ACK. And the subsequent transmission will be affected. 
The last DCI missing issue can be resolved by the Option 2-1-2 and therefore should be adopted. 
In addition, we share the same view with other companies that Case 3 can be up to gNB implementation.

	Lenovo
	Don’t support.

Fully agree with ZTE.


	LG Electronics
	We do not support Case 2 and 3 for NACK-only mode 2. gNB could configure NACK-only mode 1 for support of case 2 and 3. If a majority of companies support Case 2 for NACK only mode 2, we can live with Option 2-1-1.




[bookmark: _Ref111576976]PUCCH resources for NACK-only mode1
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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.


	R1-2205951
ZTE
	Proposal 8: For a UE configured with G-CS-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 n1PUCCH-AN/sps-PUCCH-AN-ListMulticast configured for multicast with ACK/NACK based feedback based on the k1 and the PRI indication in the activated DCI for the SPS configuration with the G-CS-RNTI(s). If n1PUCCH-AN/sps-PUCCH-AN-ListMulticast configured for multicast with ACK/NACK based feedback is not configured, the n1PUCCH-AN/sps-PUCCH-AN-List configured for unicast is used.


	R1-2206805
Samsung
	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.

	R1-2207616
Ericsson
	Proposal 17	A UE configured with NACK only is always configured with a separate PUCCH configuration for NACK only if there is more than one NACK-only feedback bit.



To address the remaining issues from the following agreements:
Agreement
· [bookmark: OLE_LINK110]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. 

Note: The discussion from the papers does not only address the FFS point but also discuss the PUCCH resources for NACK-only in general. For example, whether PUCCH resources for NACK-only mode2 can only be separate from that configured for unicast; whether orthogonal PUCCH resources can be configured for NACK-only mode1, etc. 
Summary of views for this meeting:
· Separate PUCCH configuration for NACK-only in general
· Ericsson
· Following n1PUCCH-AN/sps-PUCCH-AN-ListMulticast configured for multicast with ACK/NACK based feedback
· 	ZTE
· PUCCH can be determined from configuration for NACK-only mode1
· 	Huawei, HiSilicon, CBN
The discussion also affects the finalization for UE features. 
Basically two cases are considered:
1> 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. 
2> 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. 
[bookmark: OLE_LINK3]However, 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. 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 agreement as above, 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. 
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 2.6-1
For NACK-only mode1, shared or separated PUCCH-Config/PUCCH-ConfigurationList from that for unicast is supported. 

Company views:
	Company
	Comments

	Nokia, NSB
	Ok. 

	Samsung
	OK

	Qualcomm
	Seem no need for a new agreement.

	CATT
	If this proposal is supported, what is the impact to the current spec?

	vivo
	We can’t get the point of this proposal. We agreed to have separate PUCCH-Config/PUCCH-ConfigurationList for NACK only, no matter it is mode 1 or mode 2. For mode 1, the basic FG is shared PUCCH-Config/PUCCH-ConfigurationList from that for unicast, but the previous agreement is workable. Since it says “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.”

	MediaTek
	Seems that it is not needed for the agreements since it has implicitly reflected in previous agreements as pointed by vivo.

	ZTE
	If a shared PUCCH config/list is configured for NACK-only mode 1, is this configured PUCCH config/list the same as the one configured for ACK/NACK feedback for multicast (e.g. for the other G-RNTI)? If yes, we think it is OK.

	OPPO
	Similar view with Qualcomm/CATT/vivo/MTK that the current agreements/spec can already support it, and no additional agreement is needed.

	LG Electronics
	As other companies mentioned, no additional agreement seems needed.



Proposal 2.6-2
For NACK-only mode2, only separate PUCCH-Config/PUCCH-ConfigurationList is supported. 

Company views:
	Company
	Comments

	Nokia, NSB
	There is no need for a new agreement (and no need for such restriction). In our view, network implementation can take configure whether PUCCH-config for unicast can also be used.

	Samsung
	Agree with Nokia. Although it may be atypical, it is not impossible for a NW to use a same PUCCH-Config as for unicast.

	Qualcomm
	Does it mean “the UE is not expected to be configured with NACK-only mode2 by using unicast PUCCH-Config/PUCCH-ConfigurationList”?

	CATT
	Share same view with Nokia and Samaung.

	Vivo
	No need for this proposal.

	MediaTek
	For NACK only mode 2, the proposal is needed since it clarifies the issue clear that unicast PUCCH will be not used for the NACK-only mode 2 feedback, at least from my understanding, it is a common understanding when we discuss the issue and agree to define a separate TB vs PUCCH mapping table for the case.

	ZTE
	We share the same view with other companies that it is not needed as the PUCCH resource for NACK-only mode 2 cannot be shared with unicast.

	OPPO
	Same view with majority companies that no need to agree additional proposal.

	Lenovo
	Agree with majority companies, no need to agree this proposal.

	LG Electronics
	We share the same view with other companies.



Proposal 2.6-3
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.



Company views:
	Company
	Comments

	Nokia, NSB
	Do not support. Please see comments above.

	Samsung
	Do not support.

	CATT
	Do not support.

	vivo
	Do not support.

	ZTE
	Do not support.

	OPPO
	Do not support.

	Lenovo
	Not support

	LG Electronics
	Do not support



Proposal 2.6-4
For the case of NACK-only converted into ACK/NACK HARQ-ACK bits for SPS multicast, 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.

Company views:
	Company
	Comments

	Nokia, NSB
	Do not agree.

In our view, when multiple NACK-only feedback is converted to ACK/NACK for SPS multicast, the UE shall use the unicast SPS-PUCCH-AN-List. SPS-PUCCH-AN-List for multicast with NACK-only is expected to have group-common resources, which will not be suitable for dedicated ACK/NACK feedback.

Also, this would keep the unity with the following agreement at RAN1#108-e:

Agreement
When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK.
· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.


	Samsung
	Agree with Nokia.

	CATT
	Agree with Nokia

	vivo
	We think for the SPS case, it can follow the same way as DG case, that is, when multiple NACK-only feedback is converted to ACK/NACK for SPS multicast, the UE shall use the SPS-PUCCH-AN-List for multicast configured with ACK/NACK feedback, if SPS-PUCCH-AN-List for multicast configured with ACK/NACK feedback is not configured, SPS-PUCCH-AN-List for unicast is applied.

	ZTE
	We support this proposal.

	OPPO
	We share the same view with Nokia,NSB.

	Lenovo
	Agree with Nokia

	LG Electronics
	We can live with FL’s proposal or Vivo’s proposal.




[bookmark: _Ref111577112]Codebook for disabled HARQ-ACK
Submitted proposals:
	R1-2205757
Huawei, HiSilicon, CBN
	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.


	R1-2205951
ZTE
	Proposal 11: 
For the Type-1 CB, if the UE receives a UL DAI = 1 in UL grant for scheduling a PUSCH, then the UE generates the 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. Otherwise, the UE does not generate the Type-1 CB.
For the Type-2 CB, if the UE receives a UL DAI != 4 in UL grant for scheduling a PUSCH, then the UE generates the Type-2 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. Otherwise, the UE does not generate the Type-2 CB.


	R1-2206285
OPPO
	Proposal 1: If 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, UE needs to generate Type-1 CB and report NACK.


	R1-2206361
CATT
	Proposal 4: UE doesn’t need 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.


	R1-2206445
Nokia, NSB
	Observation 1:   For a UE configured with at least one G-RNTI with HARQ-ACK enabled by RRC and using Type-1 codebook, if the UE does not detect a DCI for the G-RNTI(s) with HARQ-ACK enabled, the UE does not generate any Type-1 codebook.


	R1-2207013
MediaTek
	[bookmark: _Ref111199831]Proposal 5: For Type-1 codebook generation, if UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled, UE will not generate the Type-1 CB for feedback.
[bookmark: _Ref111199833]Proposal 6: For Type-1 CB construction, if a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, it is up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled.


	R1-2207207
Qualcomm
	Proposal 1: UE does not generate Type-1 CB when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled.
Proposal 2: If UE is configured with Type-1 CB for multicast, UE is not expected to be configured with the presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI.


	R1-2207616
Ericsson
	Proposal 22	The UE does not expect to receive DCIs with different HARQ enable/disable bits and scheduling PDSCH with UL feedback in the same UL slot.
Proposal 23	(for conclusion)
-	The UE does not generate a type-1 HARQ codebook for transmission on PUCCH when the UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled and when at least one configured G-RNTI is with HARQ-ACK enabled by RRC. 
-	The UE generates a type-1 HARQ codebook for transmission on PUSCH according to the received UL DAI when the UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled and when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.

[bookmark: _Toc111236492]Proposal 24 If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, for Type-1 codebook generation, it is up to UE to report NACK or ACK/NACK for the SPS configuration with HARQ-ACK disabled 




To address the remaining issues from the following agreements:
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 

Agreement
If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, for Type-1 codebook generation, 
· FFS between the 4 alternatives below:
· Alt1: UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt3: UE is not expected to be configured with G-RNTI with HARQ-ACK enabled by RRC signalling and G-CS-RNTI with HARQ-ACK enabled by RRC signalling. 
· Alt4: UE does not report any HARQ-ACK information for G-CS-RNTI with HARQ-ACK feedback disabled by RRC.
· Other alternatives are not precluded. 

Summary of views for this meeting:
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:
· On PUCCH:
· Not generate Type-1: CATT, Nokia, NSB, MediaTek, Qualcomm, Ericsson, Huawei, HiSilicon, CBN
· Generates Type-1 and report NACK: OPPO
· On PUSCH:
· For Type-1 with UL-DAI=1, generates the Type-1: ZTE, Ericsson
· 	For Type-2 with UL-DAI!=4, generates the Type-2: ZTE
If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling:
· up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled
· MediaTek, Ericsson
If UE is configured with Type-1 CB for multicast, UE is not expected to be configured with the presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI:
· Qualcomm

The discussion includes the following cases and the possible solution for the cases based on the proposals:
· Case 1: for feedback on PUCCH
· Note: If does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled, Type-1 is not generated. 
· 	For fallback Type-1 codebook cases, the current spec in TS38.213 has already stated the cases with enabled HARQ-ACK. 
· 	Case 2: for feedback on CG PUSCH or fallback PUSCH
· 	If does not detect any PDSCH or SPS PDSCH release or TCI state update, UE does not multiplex HARQ-ACK in the PUSCH, regardless whether the multicast is with HARQ-ACK enabled or disabled. In such a case, the current spec still holds so no change is needed. 
· 	Otherwise, 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. For the fallback Type-1 cases, which should only consider the multicast with the enabled HARQ-ACK. 
· Case 3: for feedback on PUSCH scheduled by DCI (with DAI) 
· 	When , 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.
· 	When  , for the fallback Type-1 cases, which should only consider the multicast with enabled HARQ-ACK.

Proposal 2.7-1
For Type-1 HARQ-ACK codebook multiplexing for dynamic multicast scheduling with multicast SPS, and if the UE is configured with HARQ-ACK enabled for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, it is up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled. 


Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	OK

	Qualcomm
	ok

	CATT
	OK

	NTT DOCOMO
	OK

	vivo
	OK

	MediaTek
	OK

	ZTE
	OK

	OPPO
	OK

	Lenovo
	Support

	LG Electronics
	OK




Proposal 2.7-2
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, UE does not need to generate the Type-1 HARQ-ACK codebook. 

Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	OK. Whether there is any specification impact can be further discussed.

	Qualcomm
	Support

	CATT
	OK

	NTT DOCOMO
	OK

	vivo
	OK

	MediaTek
	OK

	ZTE
	OK

	Lenovo
	Support

	LG Electronics
	OK



Proposal 2.7-3
For multiplexing Type-1 HARQ-ACK codebook in a CG PUSCH or fallback PUSCH, for the case of UE receiving only a PDSCH scheduled by DCI format 4_1 or only SPS PDSCH receptions with G-CS-RNTIs, only the PDSCH with HARQ-ACK enabled will be considered.  


Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	The proposal seems unnecessary. 
Note that for the multiplexing to occur, a corresponding PUCCH needs to overlap with a CG/“fallback” PUSCH. But there is no PUCCH in this case.  

	Qualcomm
	same principle as PUCCH for Type-1 CB can be used.

	CATT
	Support

	NTT DOCOMO
	OK

	vivo
	OK

	ZTE
	OK

	OPPO
	OK

	Lenovo
	Support

	LG Electronics
	OK



Proposal 2.7-4
For multiplexing Type-1 HARQ-ACK codebook in a PUSCH scheduled with a DCI including DAI, for the case of UE receiving only a PDSCH scheduled by DCI format 4_1 or only SPS PDSCH receptions with G-CS-RNTIs, only the PDSCH with HARQ-ACK enabled will be considered.  

Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	Do not support.
For Type-1 CB, the DAI indicates whether or not the UE should multiplex HARQ-ACK in the PUSCH. If the DAI value is 1, the UE generates/ multiplexes the Type-1 CB (and that is irrelevant of whether or not the UE received PDSCHs with enabled HARQ-ACK).

	CATT
	Support

	NTT DOCOMO
	OK

	vivo
	OK

	ZTE
	The UE should follow the DAI in the UL DCI. We share the same view with Samsung.

	OPPO
	OK.

	Lenovo
	Support

	LG Electronics
	We share the same view with Samsung and ZTE.



0. Round-2 (new)
Based on the first round discussion, the first three proposals seem agreeable for which I suppose there is spec impact. However, the 4th proposal in the last round is a bit controversial. 
Based on the comment, the proposal is revised as follows. Note the current formatting of this proposal does not have impact to the current spec. 
Proposal 2.7-4-r1
For multiplexing Type-1 HARQ-ACK codebook in a PUSCH scheduled with a DCI including DAI, for the case of UE receiving only a PDSCH scheduled by DCI format 4_1 or only SPS PDSCH receptions with G-CS-RNTIs, the PDSCH with HARQ-ACK enabled and disabled will be considered.  
· Note: There is no spec impact to TS 38.213 h20. 

1. [bookmark: _Ref111726457]Text proposals
Classification for the submitted TPs:
	
	References for the TPs
 
	
	Categories

	#0 TPs
	Proposal1 for nominal PUCCH
	R1-2206102
Langbo
	TPs associated with the open issues. 
TP discussions can be suspended or up to editor once the open issues are closed. 

	
	Proposal 2 TP to 38.213 regarding NACK-only mode2 for case2/3
	R1-2206445
Nokia, NSB
	

	
	Proposal 1 TP for nominal PUCCH
Proposal 2 TP to 38.213 regarding NACK-only mode2 for case2/3
Proposal 4 TP for PUCCH resource for NACK-only
	R1-2206805
Samsung
	

	
	Proposal 5 TP to 38.213 regarding NACK-only mode2 for case2/3
Proposal 7/8: TP for nominal PUCCH
	R1-2207387
DOCOMO
	

	#1 TPs
	R1-2205757
TP#3.1.1 for retransmission
	Huawei, HiSilicon, CBN
	No open issues associated. 
TPs for direct discussions

	
	R1-2205951
TP#3.1.2 for NACK-only mode2 PUCCH
	ZTE
	

	
	R1-2206446
TP#3.1.3 for not simultaneous Type1 CB and dci-enabler
	Lenovo
	

	
	R1-2207387
TP#3.1.4 for multiplexing for the same priority
	
DOCOMO
	

	#2 TPs
	R1-2207387
	DOCOMO
	unnecessary from FL initial assessment.
Companies can comment if not agreeing with FL

	#3 TPs
	R1-2206285
	OPPO
	Editorial or RRC alignment.
Only for editors information and no discussed intended. 

	
	R1-2206611
	Xiaomi
	

	
	R1-2206764
	vivo
	

	
	R1-2207207
	Qualcomm
	

	
	R1-2207503
	ASUSTeK
	



1. #1 TPs for discussions
0. [bookmark: _Ref111718355]TP for retransmissions
TP#3.1.1
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----------------------------------------------------
[bookmark: _Toc106629505]18	Multicast Broadcast Services
< 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----------------------------------------------------



Company views:
	Company
	Comments

	Nokia, NSB
	Do not agree.
The gNB cannot determine which UE has sent NACK, when group-common NACK-only resources are used. Therefore, it cannot provide PTP retransmission to a UE. If the intention is for the case of multiple NACK-only feedback with Alt.1 (i.e., converting NACK-only bits to ACK/NACK), then it should be clearly mentioned in the TP.

	Samsung
	Can further discuss.
We understand that to be for the case where a NW allocates UE-specific resources for NACK-only reporting. Although allowed, it is unclear why then the gNB would not configure ACK/NACK reporting (that would also be better for PUCCH overhead). Overall, although the proposal seems to be supported by other agreements, it is not an essential correction and would not result to better operation. 

	vivo
	Not support. Agree with Nokia and Samsung.

	ZTE
	Don’t support. We share the same view with Nokia.

	LG Electronics
	It seems not essential.




0. [bookmark: _Ref111718552]TP for NACK-only mode2 PUCCH 
TP#3.1.2
Adopt the following TP to TS 38.213:
· Reason for change:
· For more than one HARQ-ACK bits for NACK-only, how the PUCCH is transmitted is unspecified. 
· Summary of change:
· Adding “For the PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining m_0 as described for HARQ-ACK information in clause 9.2.3 and by setting m_cs=0. For the PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting b(0)=0.”
· Consequences if not approved:
· Supporting NACK-only mode2 is incomplete. 

----------------------------Text Proposal for Section 18 in TS38.213[2]---------------------------------
	18	Multicast Broadcast Services
<---------------------------Other parts are omitted ------------------------------->
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
For 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 PUCCH 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. For the PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For the PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
<---------------------------Other parts are omitted ------------------------------->



Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	OK

	vivo
	OK

	ZTE
	OK

	LG Electronics
	OK





0. [bookmark: _Ref111718578]TP for not simultaneous Type1 CB and dci-enabler 
TP#3.1.3
Adopt the following TP to TS 38.213:
· Reason for change:
· UE behaviour is unclear when UE is simultaneously configured with both Type-1 CB and harq-FeedbackEnabler-Multicast indicating dci-enabler. 
· Summary of change:
· Adding “If a UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK codebook, the UE does not expect to be simultaneously configured with harq-FeedbackEnabler-Multicast indicating dci-enabler.”
· Consequences if not approved:
· When UE is configured with both Type-1 CB and harq-FeedbackEnabler-Multicast indicating dci-enabler, UE behaviour might be ambiguous. 

	**********************<irrelevant part omitted>************************************************
[bookmark: _Toc29899138][bookmark: _Toc106629434][bookmark: _Toc29899556][bookmark: _Toc29894839][bookmark: _Toc12021469][bookmark: _Toc45699193][bookmark: _Toc36498167][bookmark: _Ref497329097][bookmark: _Toc29917293][bookmark: _Toc20311581][bookmark: _Toc26719406]9.1.2	Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static. In clauses 9.1.2, 9.1.2.1, and 9.1.2.2, if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for only one of unicast or multicast HARQ-ACK codebook, the Type-1 HARQ-ACK codebook is generated considering only one of respective unicast or multicast configurations for PDSCH receptions or for PDCCH monitoring for detection of DCI formats.    
If a UE is provided HARQ-feedbackEnabling-disablingperHARQprocess indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in PDSCH reception occasion  on serving cell , the UE reports a NACK value for a HARQ-ACK information bit corresponding to the transport block in a Type-1 HARQ-ACK codebook and does not consider the transport block as received in the determination of  in clause 9.1.2.1. If the UE is also provided PDSCH-CodeBlockGroupTransmission, the UE reports NACK values for HARQ-ACK information bits corresponding to CBGs of the transport block in the Type-1 HARQ-ACK codebook and does not consider the CBGs as received in the determination of  in clause 9.1.2.1. If the UE is also provided HARQ-feedbackEnablingforSPSactive, the UE considers a HARQ process associated with a transport block in a first SPS PDSCH reception, after an activation of SPS PDSCH receptions, to have enabled HARQ-ACK information and the UE provides a HARQ-ACK information bit according to a decoding outcome for the transport block in the first SPS PDSCH reception.
If a UE reports HARQ-ACK information associated with a G-RNTI or a G-CS-RNTI with disabled HARQ-ACK information, as described in clause 18, a value of the HARQ-ACK information is a UE implementation choice.
If a UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK codebook, the UE does not expect to be simultaneously configured with harq-FeedbackEnabler-Multicast indicating dci-enabler.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.

**********************<irrelevant part omitted>************************************************





Company views:
	Company
	Comments

	Nokia, NSB
	Ok to capture or leave it to the editor.

	Samsung
	Do not support. The configuration of the HARQ-ACK CB is UE specific while the DCI is UE group-common. 
As dci-enabler is not used for the Type-1 CB construction, maybe a clarification can be added in clause 18 as follows:
<<If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI and pdsch-HARQ-ACK-Codebook-Multicast = dynamic, the UE determines whether or not to provide the HARQ-ACK information for PDSCH receptions based on an indication by the multicast DCI format associated with the G-RNTI or the G-CS-RNTI [4, TS 38.212].>>
That may also be considered as implied by other text in clause 18 (e.g. as below) and not be added.
<<If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = semi-static, 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.>>


	vivo
	The issue was discussed in previous meeting, but with no consensus. 

	ZTE
	We share the same view with Samsung. 

	Lenovo
	Support

	LG Electronics
	OK




0. [bookmark: _Ref111718597]TP for multiplexing for the same priority 
TP#3.1.4
Adopt the following text proposal in clause 18 of TS 38.213.
· Reason for change
· Conditions for multiplexing unicast HARQ-ACK and multicast HARQ-ACK are not described.
· Summary of change
· Specify that unicast HARQ-ACK and multicast HARQ-ACK are multiplexed when they are transmitted in the same slot.
· Consequences if not approved
· Conditions for multiplexing unicast HARQ-ACK and multicast HARQ-ACK are unclear.
	----------------------------------- Start of Text proposal to 18 of 38.213 ------------------------------------------------
<Unchanged text is omitted>
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = semi-static, 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.
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = dynamic, the UE generates a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. 
If a UE is scheduled to report unicast HARQ-ACK information and multicast HARQ-ACK information with the same priority index in a same slot, the UE multiplexes unicast HARQ-ACK information and multicast HARQ-ACK information in a HARQ-ACK codebook.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 18 of 38.213 ------------------------------------------------




Company views:
	Company
	Comments

	Nokia, NSB
	Ok.

	Samsung
	OK with the intention to clearly capture that a UE multiplexes, in a same PUCCH slot or PUSCH transmission in a slot, unicast HARQ-ACK information and multicast HARQ-ACK information that the UE is indicated to report in the slot. 
But it is not a HARQ-ACK CB that results from such multiplexing – the HARQ-ACK CBs are the individual ones and can even be of different type. 

	vivo
	OK

	ZTE
	We support this proposal.

	LG Electronics
	OK





1. #2 TPs unnecessary from FL initial assessment
Submitted TPs: Companies can express views in the table below:
	Reference
	TP#
	FL initial assessment

	R1-2207387
DOCOMO
	Proposal 3: not supporting multiplexing Type-3
	controversial because multicast sharing the pool of HARQ processes

	R1-2207387
DOCOMO
	Proposal 4: NACK-only is not applied to DCI activation/release 
	the current spec is clear from FL perspective to reflect the agreement

	R1-2207387
DOCOMO
	Proposal 6: NACK-only mode2 does not support more than 4 TB
	The current spec is clear by “The second HARQ-ACK reporting mode is not applicable when a number of HARQ-ACK information bits is more than four”

	R1-2207387
DOCOMO
	Proposal 8: UE capability for not supporting dynamic slot-level repetition 
	seems straightforward by default and it should be applied to all UE FGs, so the TP does not seem necessary.




Company views: if not agreeing with FL please point out which proposal and the comment:
	Company
	Proposal x
	Comments

	
	
	



1. [bookmark: _Ref111797571]#3 TPs for editors’ information
Submitted TPs: TPs for editorial or RRC alignment. Just for editors’ information, no discussion intended.
	Reference
	TP#
	Affected spec

	R1-2206285
OPPO
	Proposal3 clarifying what value indicates enabling or disabling
	TS 38.212

	R1-2206285
OPPO
	Proposal4 aligning harq-FeedbackEnablerMulticast with 38213 
Proposal 5 aligning sps-HARQ-Feedback-Option-Multicast with 38213
Proposal6 aligning pdsch-HARQ-ACK-Codebook with 38213
Proposal7 aligning other RRC parameters with 38213
	TS 38.213

	R1-2206611
Xiaomi
	Proposal 4 aligning sps-HARQ-Feedback-Option-Multicast with 38213
Proposal5 aligning pdsch-HARQ-ACK-Codebook with 38213
	TS 38.213

	R1-2206764
vivo
	TP in section 2.2 correcting Type-1 CB in PUSCH 
	TS 38.213

	R1-2207207
Qualcomm
	TP4 in section 2.6 aligning harq-FeedbackEnablerMulticast with 38213
	TS 38.213

	R1-2207503
ASUSTeK
	TP3 RRC alignment with TS38.213s
	TS 38.213



Proposal 3.3
The following text proposals are for editors’ information for the next update of the specifications:
· For TS38.212
· Proposal 3 in R1-2206285
· For TS38.213
· proposals 4/5/6/7 in R1-2206285
· proposals 4/5 in R1-2206611
· TP in section 2.2 for TS38.213 in R1-2206764
· TP4 in section 2.6 for TS38.213 in R1-2207207,
· TP3 in R1-2207503.

Company views:
	Company
	Comments

	OPPO
	We support to agree this proposal.




1. Proposals for online on Aug. 23
[bookmark: OLE_LINK2][bookmark: OLE_LINK6]Proposal 2.1
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  between the following:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt4: All PUCCHs have the same starting symbol and the same time duration

Proposal 2.1-2
Regarding the frequency domain for the PUCCH, 
· FFS PRBs are adjacent before and after the frequency hopping for all PUCCHs

Proposal 2.2-r1
Assuming not taking Opt4 for the nominal PUCCH, 
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.
· The value of  is up to UE capability as component to FG33-4a, with candidate values [0, N1, N1+Npdsch], ….

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2.2-r2
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.
· Note1: this is assumed for the case of no restriction in time domain or in frequency domain for the PUCCH resources configuration for NACK-only.  
· Note2:  is assumed to be zero for the case when UE is configured with adjacent PRBs before and after the frequency hopping for all PUCCHs and with the same starting symbol and the same time duration for all PUCCHs.
· [bookmark: _GoBack]Both note1 and note2 will be added into the column of note in FG33-4a. 

Proposal 2.7-1
For Type-1 HARQ-ACK codebook multiplexing for dynamic multicast scheduling with multicast SPS, and if the UE is configured with HARQ-ACK enabled for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, it is up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled. 

Proposal 2.7-2
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, UE does not need to generate the Type-1 HARQ-ACK codebook. 

Proposal 2.7-3
For multiplexing Type-1 HARQ-ACK codebook in a CG PUSCH or fallback PUSCH, for the case of UE receiving only a PDSCH scheduled by DCI format 4_1 or only SPS PDSCH receptions with G-CS-RNTIs, only the PDSCH with HARQ-ACK enabled will be considered.  
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