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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
Based on the preparation phase discussion, the following email discussion is organized for discussion maintenance issues for HARQ-ACK for multicast:
[109-e-R17-MBS-03] Email discussion/approval for maintenance on mechanisms to improve reliability for RRC_CONNECTED UEs, for issues #1-1, 1-2, 1-3, 1-4, 1-11, 1-12, 1-13, 1-14, 1-15 in R1-2205129 – Jinhuan (Huawei)
· 1st check point: May 13 (any RRC impact by May 12)
· Final check point: May 18

The issues to be discussed are summarized in the following table, where
· Issues to be discussed for agreements and up to editor for the spec impact include 1-1, 1-2, 1-3, 1-4, 1-11, 1-15. 
· Issues to be discussed/approved in TP format include 1-12, 1-13, 1-14. 
	Issue#
	Issue
	References

	1-1 
	Multicast HARQ-ACK on PUSCH: UL-DAI issues for multicast for Type1 and Type 2 codebooks, including the case for multiple configured G-RNTIs
 
	Huawei, ZTE, TD-Tech, Nokia, Spreadtrum, CATT, vivo, Lenovo, Samsung, Apple, CMCC, DOCOMO, Google, Ericsson, Qualcomm

	1-2
	PUCCH resource determination when multiplexing HARQ-ACK for unicast and multicast (including the case of Alt1 for >1 TB where NACK-only is converted to ACK/NACK)
	Huawei, ZTE, Nokia, CATT, vivo, Lenovo, Samsung, OPPO, CMCC, DOCOMO, MediaTek

	1-3
	NACK-only issues for Alt4, including:
· The mapping between PUCCH resources and TB combinations
· Codebook for NACK-only
· PDSCH processing timeline
· Multiplexing NACK-only with other UCI/PUSCH except issue 1-6
· power determination of a PUCCH transmission for the “NACK-only” reporting mode.
	Huawei, ZTE, Nokia, CATT, vivo, NEC, Lenovo, Langbo, Samsung, OPPO, Apple, CMCC, DOCOMO, MediaTek, Ericsson

	1-4
	Type-1 HARQ codebook generation in cases where UE is configured with a mixture of ACK/NACK based HARQ and disabled HARQ for different G-RNTIs/G-CS-RNTIs
	Huawei, ZTE, TD-Tech, Nokia, Spreadtrum, CATT, vivo, ETRI, Lenovo, OPPO, CMCC, DOCOMO, MediaTek, Ericsson, Qualcomm

	1-11
	TP/proposal for Type2 sub-codebook generation for G-CS-RNTI
	CATT, Samsung

	1-12
	TP for reflecting PUCCH for NACK-only overlapping with CSI
	Samsung

	1-13
	· TP#1 to correct TS38.213 that Alt1 can support more than 4 HARQ-ACK information bits; 
· TP#2 to clarify “other UCI” in clause 18 of TS38.213 does not include the other NACK-only HARQ-ACK nor CG-UCI
	LGE

	1-14
	TP for removing the “PCell” condition for fallback operation with Type-1 HARQ-ACK codebook for multicast
	Samsung

	1-15
	How to feedback for the SPS PDSCH associated with reactivation PDCCH, as described in section 4.1 of R1-2203194
	ZTE



[bookmark: _Ref129681832]Open issues
Issues to be discussed for agreements and up to editor for handling the spec impact include 1-1, 1-2, 1-3, 1-4, 1-11. 
[bookmark: _Ref93264114][bookmark: _Ref68894149](CLOSED)Issue1-1: UL-DAI
Regarding UL-DAI for multicast, the following agreements were reached in the last meeting:
	Agreement
If Type-1 codebook is configured for both multicast and unicast, at least for single cell case for both unicast and multicast:
· If the UE is configured to construct the HARQ-ACK codebooks for unicast and multicast jointly, a single UL DAI bit applies for unicast and multicast
· Otherwise, 1 additional bit UL DAI is included for multicast in DCI format 0_1/0_2, in addition to the UL DAI for unicast. The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.
· FFS: additional restrictions

[bookmark: OLE_LINK95]Agreement
If Type-2 codebook is configured for unicast and multicast, the following option2-2 (from the previous agreement) is adopted: 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· The 2-bit UL DAI for multicast is applied for all configured G-RNTIs.
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 
· Alt1-1: UL-DAI indicates the sum of DL-DAIs 
· Alt1-2: DL-DAIs have the same value. 
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded
Agreement
When Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, or when Type-2 codebook is configured for unicast and Type-1 codebook is configured for multicast, the UL-DAI for multicast is included in DCI format 0_1/0_2, in addition to the UL-DAI field for unicast.
· The UL-DAI for multicast is 1-bit for Type-1 codebook
· The 1-bit UL-DAI for multicast is applied to all configured G-RNTIs. 
· The UL-DAI for multicast is 2-bit for Type-2 codebook applied for all configured G-RNTIs. 
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 
· Alt1-1: UL-DAI indicates the sum of DL-DAIs 
· Alt1-2: DL-DAIs have the same value. 
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded
· FFS: details of the UL DAI field



This meeting continues to discuss the remaining FFS.  The proposals submitted are summarized as follows:
	R1-2203070
Huawei
	Proposal 1: For Type-2 codebook configured for multicast, UL-DAI field for multicast indicates the largest value of DL-DAI in the scheduling DCI, and the number of HARQ-ACK bits on PUSCH is the product of the UL-DAI value with the number of G-RNTIs configured with HARQ-ACK feedback enabled.
Proposal 2: The UL-DAI field for multicast is absent in DCI format 0_1/0_2 when disabling HARQ-ACK is configured by RRC signaling for all configured G-RNTIs.

	R1-2203194
ZTE
	Proposal 7: If a type2 codebook is configured for unicast and multicast, and if a type2 codebook is transmitted in a PUSCH scheduled by a UL grant, then the 2 bit-UL DAI in the UL grant is for all configured G-RNTIs. Either Alt1-2 or Alt1-3 is workable, and further downselection can be made between them.
· Alt1-2: DL-DAIs have the same value. For example, the T-DAI value in the last DCI corresponding to each G-RNTI is the same in a type2 codebook.
· Alt1-3: DL-DAIs can have different values, and the largest DL DAI value among the configured G-RNTIs is used for determining the size of sub-codebook corresponding to each G-RNTI in a type2 codebook.
Proposal 8: When Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, or when Type-2 codebook is configured for unicast and Type-1 codebook is configured for multicast, the UL-DAI for multicast is included in DCI format 0_1/0_2, in addition to the UL-DAI field for unicast. The UL-DAI for multicast is 2-bit for Type-2 codebook applied for all configured G-RNTIs. Alt1-2 should be adopted
· Alt1-2: DL-DAIs have the same value. For example, the T-DAI value corresponding to each G-RNTI is the same in a type2 codebook.

	R1-2203227
TD-Tech
	Proposal: Alt1-1: UL-DAI indicates the sum of DL-DAIs is adopted to count the total number of HARQ-ACK bits for all configured G-RNTIs


	R1-2203287
Nokia
	Proposal 8: If Type-2 codebook is configured for unicast and multicast, 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast:
· The 2-bit UL DAI for multicast that is set to largest DL DAI value among the configured G-RNTIs is applied for all configured G-RNTIs. 
· UE creates sub-codebooks per each G-RNTI with the size indicated as the UL DAI. 
· In case the largest received DL DAI is less than the indicated UL DAI value for some G-RNTIs, the UE could pad the corresponding sub-codebook, accordingly. 

Proposal 9: When Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, the 2-bit UL DAI for multicast that is set to largest DL DAI value among the configured G-RNTIs is applied for all configured G-RNTIs.
· UE creates sub-codebooks per each G-RNTI with the size indicated as the UL DAI.
· In case the largest received DL DAI is less than the indicated UL DAI value for some G-RNTIs, the UE could pad the corresponding sub-codebook, accordingly
Proposal 10: When NACK-only feedback is to be multiplexed in PUSCH (with and without unicast HARQ-ACK codebook), the same UL DAI mechanisms that were previously agreed for the case of ACK/NACK based feedback with Type-2 codebook are followed by the UE.

	R1-2203314
Speadtrum
	Proposal 3: If Type-1 codebook is configured for both multicast and unicast, for multiple cells case for both unicast and multicast:
· If the UE is configured to construct the HARQ-ACK codebooks for unicast and multicast jointly, a single UL DAI bit applies for unicast and multicast
· Otherwise, 1 additional bit UL DAI is included for multicast in DCI format 0_1/0_2, in addition to the UL DAI for unicast. The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.

Proposal 4: If Type-2 codebook is configured for unicast and multicast, the 2-bit UL DAI for multicast is applied for each configured G-RNTI.
Proposal 5: If different codebook type is configured for unicast and multicast, for Type-2 codebook for multicast, the 2-bit UL DAI for multicast is applied for each configured G-RNTI.


	R1-2203427
CATT
	Proposal 6: UL DAI for multicast should be applied to each configured G-RNTI/G-CS-RNTI and the setting of the value of UL DAI can be up to the gNB implementation regardless of the value of DL DAI indicated for each G-RNTI/G-CS-RNTI.


	R1-2203526
vivo
	[bookmark: _Ref95233495]Proposal 1: For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the case multicast HARQ-ACK is configured with type 2 codebook:
· The 2-bit UL-DAI is applied for all configured G-RNTIs and indicates the sum of DL-DAIs.


	R1-2203699
Lenovo
	Proposal 2: For Type-2 HARQ-ACK codebook for both unicast and multicast, UL DAI for multicast indicates the largest DL DAI values among the configured G-RNTIs, i.e., Alt 1-3 is supported.
Proposal 3: For Type-2 HARQ-ACK codebook configured for multicast and Type-1 HARQ-ACK codebook configured for unicast, UL DAI for multicast indicates the largest DL DAI values among the configured G-RNTIs, i.e., Alt 1-3 is supported.


	R1-2203874
Samsung
	Proposal 8: For Type-2 HARQ-ACK codebook, a UE applies a DAI value in an UL grant per G-RNTI and applies the Rel-16 procedure to determine a multicast Type-2 HARQ-ACK codebook based on the DAI.

	R1-2204216
Apple
	Proposal 5: If multiple G-RNTIs are configured, 2bit total DAI in DCI format 4_2 is to indicate the all the scheduled PDSCH for a G-RNTI and the total DAIs in all the DCIs have the same value.


	R1-2204282
CMCC
	Proposal 6. When Type-2 codebook is configured for multicast, the 2-bit UL-DAI for multicast applied for all configured G-RNTIs indicates the sum of DL-DAIs for all configured G-RNTIs


	R1-2204354
DOCOMO
	Proposal 2 For how to count the total number of HARQ-ACK bits for all configured G-RNTIs, support Alt 1-3.
· No spec change is necessary.


	R1-2204502
Google
	Proposal 1: Update Alt-1 with following. UE includes 2 bits of the last received C-DAI value (VC-DAI) of a G-RNTI at the beginning of the associated sub-codebook.


	R1-2204945
Ericsson
	[bookmark: _Toc101798131]If Type-2 codebook is configured for unicast and multicast the total number of HARQ-ACK bits is signalled with UL DAI indicating the sum of DL DAIs. 
[bookmark: _Toc101798132]If Type-2 codebook is configured for multicast and type-1 codebook is configured for unicast the total number of multicast HARQ-ACK bits is signalled with the multicast UL DAI indicating the sum of multicast DL DAIs. 


	R1-2204994
Qualcomm
	Proposal 4: If the 2-bit UL DAI included in UL grant is for multicast feedback with Type-2 HARQ-ACK codebook, the UE assume same value of UL DAI per G-RNTI.
· If the 2-bit DAI field for multicast feedback with dynamic HARQ-ACK codebook has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· Endorse TP#2 for TS 38.213 




[bookmark: _Ref102333504](CLOSED)Round-1
For Type-2 codebook, UL-DAI for multicast was agreed to be 2-bit applied to all configured G-RNTIs. Regarding how to count the total number of HARQ-ACK bits for all configured G-RNTIs, from the submitted papers:
· Support Alt1-1 (UL-DAI indicates the sum of DL-DAIs): TD-Tech, vivo, CMCC, Ericsson
· Support Alt1-2 (DL-DAIs have the same value): ZTE, Apple.
· Support Alt1-3 (largest DL DAI value among the configured G-RNTIs): Huawei, ZTE, Nokia, Lenovo, DOCOMO
· Support UL-DAI per G-RNTI: Spreadtrum, CATT, Samsung, 
· UE assume same UL-DAI per G-RNTI: Qualcomm
· UE includes 2 bits of the last received C-DAI value (VC-DAI) of a G-RNTI at the beginning of the associated sub-codebook: Google 
As analyzed in companies’ papers, Alt1-1 could not differentiate e.g., last two DCIs are missing from one G-RNTI or one DCI is missing from each of two G-RNTIs. Alt1-2 is apparently too restrictive to network scheduling. Alt1-3 is supported by slightly majority. It is also noted that four companies support to include an UL-DAI bit in UL grant for each G-RNTI, but that this is not consistent with the earlier agreement to use 2-bit UL DAI field for all configured G-RNTIs. FL understands the UL-DAI in Alt1-3 is also applied for each G-RNTI, so the only difference is whether to specify the UL-DAI is the largest DL DAI value among the configured G-RNTIs. 

Proposal 2.1.1-1
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-books in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· The UL-DAI is the largest DL DAI value among the configured G-RNTIs

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal with further clarification.
Proposal 2.1.1-1
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-codebooks in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· The UL-DAI is the largest DL DAI value among the configured G-RNTIs
· In case the largest received DL DAI is less than the indicated UL DAI value for some G-RNTIs, the UE pads the corresponding sub-codebook, accordingly.


	Qualcomm
	Our view is not to have separate UL DAI per G-RNTI, but one UL DAI field applied to all G-RNTIs. 
We think it is up to network to configure whether Alt1-2 or Alt1-3. But from UE perspective, UE just assume same UL-DAI per G-RNTI. If this is the intention of the main bullet of Proposal 2.1.1-1, we are fine with it. But we don’t think the second subbullet should be specified.
Proposal 2.1.1-1
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-books in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· 

	Samsung
	Do not support the last sub-bullet. Our interpretation for the rest of the proposal is same as suggested by Qualcomm.
It is a gNB issue how to set the value of the UL DAI – gNB behavior is not specified. Basically, the HARQ-ACK codebook construction in the PUSCH can directly follow the Rel-16 procedure for unicast.

	LG Electronics
	We support one UL DAI field applied to all G-RNTIs.
Regarding the last sub-bullet, we are fine to keep this point to understand the expected gNB behavior. Whether to specify this gNB behavior can be up to the spec editor.

	Lenovo
	We support FL proposal and Nokia’s addition.


	vivo
	We still prefer Alt 1-1. It can guarantee the total size of the codebook is understood correctly between UE and gNB and at least UL-SCH can be decoded. Alt1-3 will potential increase the codebook size specifically when the number of G-RNTI is large. 
In addition, in NR Rel-16 NRU WI, when HARQ-ACK of two PDSCH groups are multiplexed on one PUSCH with 2 bit UL-DAI(the UL-DAI is configurable between 2 bit and 4bit), the UL-DAI is only applied to the first PDSCH group, and for the other PDSCH group, HARQ-ACK generation is same as that in PUCCH(with no UL-DAI).


	OPPO
	We are generally OK with FL’s proposal.

	ZTE
	Ok in principle. We would like to add one more bullet to further clarify.

For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-books in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE multiplexes HARQ-ACK information for multicast feedback in the PUSCH transmission.
· The UL-DAI is the largest DL DAI value among the configured G-RNTIs


	NTT DOCOMO
	We are fine with the proposal.

	Spreadtrum
	Agree with Qualcomm. It is up to gNB’s implementation to configure UL DAI same or different across G-RNTIs. But from UE side, it can be taken as the same UL DAI across G-RNTIs.

	MediaTek
	We share the similar view with QC, Samsung and Spreadtrum.

	Ericsson
	Support the proposal 
Question to FL: Should the proposal also mention that the intention is that the HARQ feedback multiplexed in PUSCH  has a size of UL_DAI*nrof_GRNTIs? We haven’t captured how the UL DAI is intended to be used in any agreement. 

	Apple
	One question for clarification for this proposal, if only one PDSCH is scheduled for a G-RNTI, and UE doesn’t detect the related PDCCH, how UE report the HARQ-ACK for the G-RNTI. The codebook doesn’t include the bits of this G-RNTI or report the bits as indicated by G-RNTI. With the current proposal, UL DAI could not check whether multicast PDSCH is missed or not.

	CATT
	Share same view with Qualcomm. We support the 2-bit UL-DAI of multicast is applied to all configured G-RNTIs. From UE perspective, there is no difference between Alt1-2 and Alt1-3, the UE only generates HARQ CB for each G-RNTI with legacy mechanism based on the indicated UL DAI. The value of UL DAI can be up to the gNB implementation regardless of the value of DL DAI indicated for each G-RNTI/G-CS-RNTI.

	Google
	We still prefer our proposal, which is a compromise between reliability and HARQ codebook size.
We are also OK with FL’s proposal. It is true that how to set the UL-DAI is based on gNB behavior, but how a UE generates HARQ codebook according to the UL-DAI should be specified. Thus, Nokia’s modification should be added to the proposal.



Summary
	Based on the discussion:
· QC, SS, Spreadtrum, MediaTek don’t agree the last bullet and view it should be up to gNB.
· ZTE’s addition may not be needed because it is not even stated for legacy. 
To respond Ericsson’s comment: How to react to the UL-DAI is from UE perspective, “UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-codebooks in the ascending order of G-RNTI value.” Was intended to address the total number of harq-ack bits are UL_DAI*nrof_GRNTIs
To respond Apple’s comment: it is the same issue for legacy, UL-DAI indicates 1 PDSCH but UE does not detect DCI so UE still reports NACK because it means UE missed the DCI. 
I suppose the addition from Nokia is still the legacy procedure, i.e., normal UE behavior to react to UL-DAI indication, so no need to add to my understanding. 
Accordingly, the proposal is updated as:
Proposal 2.1.1-1
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-codebooks in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.
· 



Likewise, when NACK-only feedback transmission overlaps with PUSCH transmission and then NACK-only is multiplexed in PUSCH by transforming into ACK/NACK based feedback, the UL-DAI can adopt the same approach. 
Proposal 2.1.1-2
When NACK-only feedback is to be multiplexed in PUSCH (with and without unicast HARQ-ACK codebook), the 2-bit UL-DAI for multicast is applied for all configured G-RNTIs for Type-2 codebook. 
· Note: the case for Type-1 codebook for NACK-only (if supported) will be separately discussed. 

Company views
	Company
	Comments

	Nokia, NSB
	Ok in principle, however, we prefer to avoid using the Type-2 codebook terminology and either:

1.  Wait until a conclusion on the NACK-only DL DCI fields is made, since that should resolve the terminology we should use
2.  Rephrase this agreement to remove the Type-2 codebook terminology.


	Qualcomm
	Understand the intention of the proposal. NACK-only will be treated in a similar way as ACK/NACK, when it is transformed to ACK/NACK.
Proposal 2.1.1-2
When NACK-only feedback is to be transformed to ACK/NACK and multiplexed in PUSCH, the 2-bit UL-DAI for multicast is applied for all configured G-RNTIs for Type-2 codebook. 
· Note: the case for Type-1 codebook for NACK-only (if supported) will be separately discussed. 


	Samsung
	Support.
Also OK with the revision by Qualcomm.

	LG Electronics
	We support Qualcomm’s revision.

	Lenovo
	OK with Qualcomm’s update.

	vivo
	We support Qualcomm’s revision.

	OPPO
	We are OK with the update by Qualcomm.

	ZTE
	OK with Qualcomm’s update.

	NTT DOCOMO
	OK with Qualcomm’s update.

	Spreadtrum
	OK with Qualcomm’s update.

	MediaTek
	OK with Qualcomm’s update.

	Ericsson
	Support

	Apple
	In general, Ok with this proposal. Just for clarification, with this proposal, it is assumed the DL DAI field is applied to NACK-only feedback, right?
- Downlink assignment index – number of bits as defined in the following 
   - 2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook-Multicast=dynamic,     where the 2 bits are the counter DAI; 
   - 0 bits otherwise.


	CATT
	We are OK with the update by Qualcomm.



Summary
	To respond Apple: yes, DL-DAI is applied to NACK-only. 
As majority suggested, the proposal is updated as:
Proposal 2.1.1-2
When NACK-only feedback is to be transformed to ACK/NACK and multiplexed in PUSCH, the 2-bit UL-DAI for multicast is applied for all configured G-RNTIs. 
· 



UL-DAI in UL grant for multicast was agreed to be one additional bit or to share the existing bit for Type-1 codebook for the single cell case. How to set the UL-DAI in UL grant for the case of UE being configured with multiple cells for unicast (but a single cell for multicast) is missing. Proposal 2.1.1-3 is to solve the UL-DAI for the multiple cell case. 
Proposal 2.1.1-3
When UE is configured with multiple cells for unicast and Type-1 codebook is configured for both multicast and unicast, 
· if the UE is configured to construct the HARQ-ACK codebooks for unicast and multicast jointly, a single UL DAI bit applies for unicast and multicast;
· Otherwise, 1 additional bit UL DAI is included for multicast in DCI format 0_1/0_2, in addition to the UL DAI for unicast. The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.

Company views
	Company
	Comments

	Nokia, NSB
	Ok.

	Qualcomm
	Thanks for FL to raise this issue.
It seems RAN1 hasn’t discussed the codebook generation for PUCCH for this case yet. If CA is for unicast and single CC is for multicast, does UE generate concatenated sub-codebook for unicast and multicast?

	Samsung
	Support

	LG Electronics
	OK

	Lenovo
	OK

	vivo
	OK

	OPPO
	OK

	ZTE
	OK

	NTT DOCOMO
	OK

	Spreadtrum
	OK

	Ericsson
	Support

	Apple
	OK.

	CATT
	OK



Summary
	To respond QC’s comment:
With the agreement that multicast is only configured in a single cell, the earlier agreement of generating Type-1 codebook is still workable by only counting one cell for multicast. Please correct me if others have different view. With this clarified, the proposal does not need change. 


[bookmark: _Ref103245110](CLOSED)Round-2
After the 1st GTW session, the pending proposal is:
	Proposal 2.1.1-2-r1
When NACK-only feedback is to be transformed to ACK/NACK and multiplexed in PUSCH, the 2-bit UL-DAI for multicast is applied for all configured G-RNTIs with HARQ feedback enabled by RRC configuration when Type-2 codebook is configured for multicast. 




Solving the comments from GTW: 
· It is essentially counting the number of HARQ-ACK bits to be multiplexed to PUSCH. Whether it is always 2 bits if Type-1-like codebook is supported for NACK-only
· What if some G-RNTIs are configured with ACK/NACK but others are configured with NACK-only?
Proposal 2.1.2
TBD (After solving how to count the HARQ-ACK bits for NACK-only in section 2.3.2)
Summary
	FL1 response:
Given it is related with section 2.3.2 which is doubtful to converge in this meeting, FL suggests closing this issue discussion and can come back later when issue in section 2.3.2 is solved. 



(CLOSED)Issue1-2: PUCCH resource for Alt1
The issue to be discussed is PUCCH resource determination when multiplexing HARQ-ACK for unicast and multicast (including the case of Alt1 for >1 TB where NACK-only is converted to ACK/NACK) and the other related text proposal to be discussed in TP#5 in section 3.5. 
Alt1 UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits was agreed in the last meeting with FFS how to determine PUCCH resource. 
	Agreement
For supporting more than one NACK-only feedback in the same PUCCH transmission, define RRC configuration to configure between Alt1 and Alt4 (from previous agreements):
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· FFS: how to determine PUCCH resource
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· FFS: The PUCCH slot for the transmission is based on the K1 in the “last DCI” scheduling multicast. 
· FFS: The PUCCH resource for the transmission is from PUCCH-config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· FFS mapping details. 
· How to determine the number of TBs is discussed separately, e.g., Type-1-like and/or Type-2-like codebook.
· FFS: whether this applies to a single G-RNTI or multiple G-RNTIs
· Alt4 is not supported for more than 4 TBs
· FFS: whether RRC configuration between Alt1 and Alt4 is per G-RNTI or per CFR
· FFS: UE capability



The following submitted proposals are related to determining the PUCCH resources for Alt1. 
	R1-2203070
Huawei
	Proposal 4: Adopt the following text proposal to TS38.213 v17.1.0
· Reason for change:
· The current TS38.213 v17.1.0 does not clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast or PUCCH-config-Multicast.
· Summary of change:
· Clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast.
· Consequence if not approved:
· It is not clear that the determined PUCCH resource is provided by PUCCH-config for unicast or PUCCH-config-Multicast, especially the names of the parameters included in PUCCH-config-Multicast are exactly the same as those included in PUCCH-config for unicast.


	R1-2203194
ZTE
	Proposal 1: In order to support NACK only feedback of more than one MBS PDSCHs by converting NACK only to HARQ-ACK, dedicated PUCCH resources are defined to transmit multiplexed UCIs from multiple NACK only.


	R1-2203287
Nokia
	Proposal 1: For Alt. 1, to transmit the multiplexed HARQ-ACK feedback, the UE is configured by RRC signalling with specific dedicated PUCCH resource(s) that the UE utilizes to transmit multiplexed NACK-only bits, rather than selecting the PUCCH resource based on the PRI field of the last DCI.
· Dedicated PUCCH resource(s) can be configured within the NACK-only or unicast PUCCH-config.
Proposal 2: For Alt. 1., to transmit the multiplexed HARQ-ACK feedback, concatenation of the converted NACK-only bits is based on the ascending order of PUCCH resource IDs that are originally scheduled for NACK-only feedback.

	R1-2203427
CATT
	Proposal 1: When more than one NACK-only feedback is transmitted in the same PUCCH transmission and Alt 1 is applied, the PUCCH resource can be determined by one of the following options:
· Option 1: using PUCCH resource configured for unicast 
If UE is indicated to provide the HARQ-ACK information bits in a PUCCH according to Alt.1, regardless whether separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies.
· Option 3: using PUCCH resource configured for NACK-only with PUCCH format 2, format 3 and format 4
If UE is indicated to provide the HARQ-ACK information bits in a PUCCH according to Alt.1, and a number of HARQ-ACK information bits is more than 2 bits, the UE can be configured with either one of PUCCH format 2, format 3 or format 4 in PUCCH-Config-Multicast2/PUCCH-ConfigurationList-Multicasts when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is configured.


	R1-2203526
vivo
	[bookmark: _Ref101790276][bookmark: _Ref78990612][bookmark: _Ref86769277]Proposal 2: When more than one NACK-only based feedback is available for transmission in the same PUCCH slot, 
· If Alt 1 is used, the PUCCH for transmission is determined in the same way as ACK/NACK mode.
· If Alt 4 is used,
· The PUCCH slot is determined based on the K1 indication in each corresponding scheduling DCI
· The mapping between TBs and PUCCH resources are predefined.
· This applies to a single G-RNTI.
· Two separate UE capabilities should be defined for alt 1 and alt 4 correspondingly.


	R1-2203874
Samsung
	for specification simplicity but also for offering some flexibility in PUCCH resource indication, PRI-based resource indication can apply for PDSCHs scheduled by DCI formats (and the SPS-PUCCH-AN-List can be used for SPS PDSCHs). 


	R1-2203974
OPPO
	Proposal 1: For more than one NACK-only feedback in the same PUCCH transmission with Alt 1, the PUCCH resource can be up to gNB implementation with proper scheduling.


	R1-2204282
CMCC
	Proposal 1. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 1 is configured by RRC signalling, the PUCCH resource is determined by the PUCCH resource configured for unicast.
· the PUCCH slot and PUCCH resource index for the transmission is based on the K1 and PRI in the “last DCI” scheduling multicast.


	R1-2204354
DOCOMO
	When Alt 1 (i.e., moreThanOneNackOnly mode 1) is applied, the PUCCH resource should be determined by the same method as ACK/NACK based feedback.

	R1-2204717
MediaTek
	[bookmark: _Ref101803917]Proposal 3: The PUCCH resource of NACK-only based feedback configured via RRC signalling is reused for the Alt 1, and the “last DCI” scheduling multicast is used to determine the PUCCH resource ID.



[bookmark: _Ref102419461](CLOSED)Round-1
Based on the submitted proposals, the supportive options are as follows:
Opt1: dedicated PUCCH resources configured for multiplexing more than one NACK-only. 
· ZTE, Nokia
Opt2: PUCCH resources configured for unicast based on k1/PRI in the last DCI scheduling multicast
· CATT, vivo, Samsung, OPPO, CMCC, DOCOMO, MediaTek
Opt3: PUCCH resources configured for NACK-only with PF2/3/4
· CATT
The argument for Opt1 is that different UEs may be receiving different MBS services, and unicast PUCCH configurations would be different for different UEs, this would increase the complexity of the gNB scheduling orthogonal resources for the multiplexed HARQ feedback, i.e., the last PRI in the DCIs cannot be used for all the UEs to select an optimal PUCCH resource to transmit a multiplexed HARQ-ACK feedback (which can include HARQ feedback of different MBSs at each UE). Some other companies (e.g., vivo, DOCOMO) also pointed out that it is similar to ACK/NACK-based feedback for multicast which is based on k1 and PRI included in the last DCI to determine the PUCCH transmission resource. The difference is that the last DCI for ACK/NACK based is the DCI scheduling unicast but for NACK-only based the last DCI is the DCI scheduling multicast. In addition, even though the PRI included in the last DCI scheduling multicast is the common value for all UEs receiving the group-common PDCCH/PDSCH, the PRI can still be mapped to UE-specific PUCCH resources that are orthogonal as if the PRI is indicated in the DCI scheduling unicast. Given there are vast majority support for Opt2, FL suggests taking Opt2. 

Proposal 2.2.1
For a UE configured 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 unicast based on the k1 and the PRI indication in the last DCI scheduling multicast.

Company views
	Company
	Comments

	Nokia, NSB
	Not support.
This alternative would require synchronization of unicast PUCCH-config for each UE, to provide orthogonality using the same k1 and PRI of the multicast DCI. In addition, not all the UEs will receive the same services, i.e., last DCI scheduling multicast would be different for different UEs. Hence, scheduling decisions to ensure orthogonality in unicast PUCCH-config are expected to be quite complex.
Therefore, we would like to adopt Opt. 1, which would be a simple solution from the network perspective.

	Samsung
	Support

	LG Electronics
	Support

	Lenovo
	OK

	vivo
	We think when NACK only is transformed into ACK/NACK, it can follow the same way as that of ACK/NACK mode to determine PUCCH, multiplexing with other UCI(e.g., with CSI as discussed in the following section), i.e., from the PUCCH/PUCCH-configList for ACK/NACK for multicast, based on the last DCI. 

	OPPO
	Support

	ZTE
	Support

	NTT DOCOMO
	Support

	MediaTek
	Support

	Ericsson
	Support. Our understanding is that this applies when there is no multiplexing of other feedback.

	Apple
	OK

	CATT
	Support



Summary
	To respond Nokia’s comment:
For ACK/NACK based feedback for multicast, k1 and PRI included in DCI is the same for all UEs, but UE can still be managed to use the UE-specific PUCCH for the HARQ-ACK feedback, so this reasoning is applied to NACK-only based as well. In addition, when NACK-only transformed into ACK/NACK based, it is then UE specific feedback, the last DCI is the last from UE perspective. I don’t see the proposal for the case that last DCI scheduling multicast would be different for different UEs. 
To respond vivo’s comment:
ACK/NACK based and NACK-only based is configured by RRC. If NACK-only is configured, UE is probably not configured with PUCCH/PUCCH-configList for ACK/NACK for multicast. This is why taking resources from unicast is proposed to my understanding. 
With these responses, the proposal is kept the same. 



[bookmark: _Ref103257357](CLOSED)Round-2
The following proposal from 1st GTW is still pending:
	Proposal 2.2.1
For a UE configured 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 unicast based on the k1 and the PRI indication in the last DCI scheduling multicast.
· FFS in the case where the UE is also configured with ACK/NACK-based feedback for a different G-RNTI
· This also applies in the case where the UE is also configured with ACK/NACK-based feedback for a different G-RNTI
· FFS in the case where the UE is not configured with PUCCH-Config/PUCCH-ConfigurationList for unicast



Firstly, FL wants to clarify as the following agreement states ACK/NACK or NACK-only is configured per G-RNTI and if the PUCCH resources is not configured for multicast, then the PUCCH resource configured for unicast applies:
	[bookmark: OLE_LINK51]Agreement:
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following
· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies. 




With this agreement, the last bullet FFS is not valid which means when NW does not configure the PUCCH resources for NACK-only, NW is supposed to configure PUCCH resource for unicast. 
In addition, we earlier also agreed that when NACK-only for one G-RNTI collides with PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority, UE will do multiplexing as follows with unclear point being which PUCCH resource is used for this multiplexing:
	Agreement
When PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority, support UE multiplexing 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. 
· Note: When the TB configured with NACK-only feedback is correctly decoded, the ACK will be transmitted and multiplexed with others. 




These two issues could be discussed together as in the following FL proposal. The first bullet is about NACK-only feedback for one G-RNTI multiplexed with ACK/NACK with the other G-RNTI. The second bullet is purely for G-RNTI(s) configured with NACK-only feedback. 
Proposal 2.2.2
· 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 unicast based on the k1 and the PRI indication in the last DCI scheduling multicast.

Company views
	Company
	Comments

	Apple
	OK with this proposal.

	Nokia, NSB 
	We are ok with the first bullet. 
Regarding second bullet, the issue is different than the case where ACK/NACK feedback is configured for the UEs and same PRI and k1 schedule orthogonal resources. In our view, multicast PUCCH-config for ACK/NACK feedback can be configured in an appropriate way for this purpose. However, now, we are discussing that the unicast PUCCH-config of the UE should also be configured with such restriction, so that the orthogonality is achieved.  
In our view, no such restriction should be introduced to the configuration of unicast PUCCH-config. This is the reason why we propose dedicated/configured resources for transmitting multiple NACK-only bits converted to the ACK/NACK, in case of Alt.1. 
In addition, if we were to achieve orthogonal resources scheduled in unicast PUCCH-config with the same PRI and k1, it could be argued that one PUCCH resource set in the unicast PUCCH-config can be configured in a way that one or several PRIs can be used to achieve orthogonality. However, what if there are some UEs receiving some services, and some other UEs receiving other services, and some UEs receiving several services. In our view, this would even create some capacity issues in existing unicast PUCCH resource set when trying to maintain orthogonality, that could be avoided by using a separate dedicated PUCCH resource(s). 

	Lenovo
	OK with 1st bullet.
On 2nd bullet, we share same concern with Nokia.

	Samsung
	OK with first bullet.
OK with the second bullet to progress and close the issue (although we don’t think the agreement cited by the moderator as a justification is relevant to this case). 
We don’t consider the case of the second bullet of practical relevance – the simplest mechanism that completes the specifications is acceptable.

	NTT DOCOMO
	OK

	vivo
	OK with the 1st bullet.
For the second bullet, actually, we prefer to use the PUCCH-config/PUCCHconfigList for ACK/NACK mode for multicast. If it is not configured, using the PUCCH-config/PUCCHconfigList for unicast. If most companies prefer to use the PUCCH-config/PUCCHconfigList for unicast, we are ok. In addition, it is possible that the NACK-only is for SPS PDSCH only, there is no PRI and PUCCH resource list for unicast SPS should be used in that case.

	LG Electronics
	We have the same view with Vivo. We prefer to use the PUCCH-config/PUCCHconfigList for ACK/NACK mode for multicast, if configured.

	ZTE
	We are fine with the proposal.

	CATT
	We are ok with the proposal.



Summary
	Based on the comments:
For 1st bullet NACK-only multiplexed with ACK/NACK
· Support proposal: Apple, Nokia, Samsung, DOCOMO, vivo, ZTE, CATT
For the 2nd bullet NACK-only transformed into ACK/NACK
· Support proposal: Apple, DOCOMO, ZTE, CATT
· Dedicated configured resources: Nokia, Lenovo
· Use the PUCCH-config/PUCCHconfigList for ACK/NACK mode for multicast. If it is not configured, using the PUCCH-config/PUCCHconfigList for unicast: vivo, LGE




[bookmark: _Ref103526733](CLOSED)Round-3
Nokia/Lenovo argued that: if the same PRI and k1can achieve orthogonal resources scheduled in unicast PUCCH-config, it could be argued that one PUCCH resource set in the unicast PUCCH-config can be configured in a way that one or several PRIs can be used to achieve orthogonality.
Vivo and LGE suggested using the PUCCH-config/PUCCHconfigList for ACK/NACK mode for multicast. If it is not configured, using the PUCCH-config/PUCCHconfigList for unicast. Since Nokia commented that multicast PUCCH-config for ACK/NACK feedback can be configured in an appropriate way to schedule orthogonal resources by the same PRI and k1. Maybe this can be a compromised solution.
Proposal 2.2.3
· 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 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast 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

	Samsung
	OK

	Lenovo
	OK with the first two bullets.
Regarding the FFS, one thing may need be clear is NACK-only for multicast SPS in this FFS is referring to the first bullet or the second bullet or both?

	vivo
	OK. Regarding the FFS, we think it is for the second bullet, since there is no DCI in this case. 

	NTT DOCOMO
	OK

	LG Electronics
	OK with the proposal.

	CATT
	OK

	MediaTek
	Ok for the first bullet.
For the second bullet, from my understating, bases on the previous agreements, either the PUCCH for NACK-only feedback or the PUCCH for ACK/NACK is configured by RRC, and the NW will not configure the PUCCH for ACK/NACK and NACK-only feedback simultaneously. Please correct me if my understanding is incorrect. So, at the current stage, we still prefer the previous version. 

	ZTE
	OK

	Ericsson
	OK with the proposal. in our understanding, the two multicast feedback type (ACK-NACK or NACK only) can be configured to the UE, but each G-RNTI can be associated with only one of them at a given time.  

	Nokia, NSB
	Ok.
Regarding comment from MediaTek, the UE can be configured with NACK-only feedback for one G-RNTI, and ACK/NACK feedback for other G-RNTI.

	Qualcomm
	We are general fine with the principle
But one clarification question on “based on the k1 and the PRI indication in the last DCI scheduling multicast”.
Is the last DCI here for a G-RNTI with enabled feedback only?

	MediaTek
	Thanks for Nokia’s clarification, we are fine with the proposal

	OPPO
	OK with the proposal.



Summary
	FL1 response: 
To Lenovo: FFS is for the second bullet, will be fixed.
To MediaTek: I agree and this is why I added a case that when the PUCCH resource is not configured for multicast with ACK/NACK, then the PUCCH resource for unicast is used. Also as others pointed out, the ACK/NACK or NACK-only is configured per G-RNTI. 
To Qualcomm: yes or no because another proposal 2.4.3 is discussing when some G-RNTI is enabled and some are disabled, the last DCI should be the enabled or disabled one, where most of companies support it should be the enabled DCI but still a couple of companies favour the other option. Maybe better to keep the discussion separate. 
I just noted I missed “multicast with ACK/NACK based feedback”, it should be updated in blue as follows: (This proposal will be reported to GTW)
Proposal 2.2.3-r2
· 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. 




(ACTIVE)Issue1-3: NACK-only issues for Alt4
As discussed in preparation phase, the issues to be discussed include:
· The mapping between PUCCH resources and TB combinations
· Codebook for NACK-only
· PDSCH processing timeline
· Multiplexing NACK-only with other UCI/PUSCH except issue 1-6
· power determination of a PUCCH transmission for the “NACK-only” reporting mode.
(CLOSED)TB vs PUCCH mapping
Alt4 is agreed and details of define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback need to be fixed:
	Agreement
For supporting more than one NACK-only feedback in the same PUCCH transmission, define RRC configuration to configure between Alt1 and Alt4 (from previous agreements):
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· FFS: how to determine PUCCH resource
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· FFS: The PUCCH slot for the transmission is based on the K1 in the “last DCI” scheduling multicast. 
· FFS: The PUCCH resource for the transmission is from PUCCH-config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· FFS mapping details. 
· How to determine the number of TBs is discussed separately, e.g., Type-1-like and/or Type-2-like codebook.
· FFS: whether this applies to a single G-RNTI or multiple G-RNTIs
· Alt4 is not supported for more than 4 TBs
· FFS: whether RRC configuration between Alt1 and Alt4 is per G-RNTI or per CFR
· FFS: UE capability




The proposals presented to this meeting:
	R1-2203070
Huawei
	Proposal 6: For Alt 4 if more than one NACK-only feedback are available for transmission in the same PUCCH slot, support the following mapping between PUCCH resource IDs and decoding results of TBs combinations, where the TBs are ordered according to the sequence in which they are received:
	TB
combination
PUCCH 
resource IDs
	TB#1
	TB#1-TB#2
	TB#1-TB#2-TB#3
	TB#1-TB#2-TB#3-TB#4

	PUCCH resource ID#0
	N
	N-N/DTX
	N-N-N
	N-N-N-N

	PUCCH resource ID#1
	
	A-N/DTX
	A-N-N
	A-N-N-N

	PUCCH resource ID#2
	
	N-A
	N-A-N
	N-A-N-N

	PUCCH resource ID#3
	
	
	A-A-N
	A-A-N-N

	PUCCH resource ID#4
	
	
	N-N-A
	N-N-A-N

	PUCCH resource ID#5
	
	
	A-N-A
	A-N-A-N

	PUCCH resource ID#6
	
	
	N-A-A
	N-A-A-N

	PUCCH resource ID#7
	
	
	
	A-A-A-N

	PUCCH resource ID#8
	
	
	
	N-N-N-A

	PUCCH resource ID#9
	
	
	
	A-N-N-A

	PUCCH resource ID#10
	
	
	
	N-A-N-A

	PUCCH resource ID#11
	
	
	
	A-A-N-A

	PUCCH resource ID#12
	
	
	
	N-N-A-A

	PUCCH resource ID#13
	
	
	
	A-N-A-A

	PUCCH resource ID#14
	
	
	
	N-A-A-A


 
Proposal 7: When more than one NACK-only feedbacks are available for transmission in the same PUCCH slot, Alt 4 can be applied to both single/multiple G-RNTIs case. 


	R1-2203194
ZTE
	Proposal 2: In order to support NACK only feedback of no more than 4 MBS PDSCHs in the same PUCCH, the number and HARQ-ACK feedback order of the MBS PDSCHs are determined based on the DAI mechanism. 
Proposal 3: In order to support NACK only feedback of no more than 4 MBS PDSCHs in the same PUCCH, Table 1 for the mapping relationship between up to 15 PUCCH resources and MBS PDSCHs decoded as NACK should be adopted. 
· The MBS PDSCHs can correspond to a single G-RTNI or multiple G-RTNIs based on base station implementation.
	One or more MBS PDSCH decoded as NACK
	PUCCH resources

	PDSCH0
	PUCCH 0

	PDSCH1
	PUCCH 1

	PDSCH2
	PUCCH 2

	PDSCH3
	PUCCH 3

	PDSCH0 and PDSCH1
	PUCCH 4

	PDSCH0 and PDSCH2
	PUCCH 5

	PDSCH0 and PDSCH3
	PUCCH 6

	PDSCH1 and PDSCH2
	PUCCH 7

	PDSCH1 and PDSCH3
	PUCCH 8

	PDSCH2 and PDSCH3
	PUCCH 9

	PDSCH0, PDSCH1 and PDSCH2
	PUCCH 10

	PDSCH 0, PDSCH1 and PDSCH3
	PUCCH 11

	PDSCH0, PDSCH2 and PDSCH3
	PUCCH 12

	PDSCH1, PDSCH2 and PDSCH3
	PUCCH 13

	PDSCH0, PDSCH1, PDSCH2 and PDSCH3
	PUCCH 14




	R1-2203287
Nokia
	Proposal 3: In Alt. 4, the UE is configured with a specific mapping between the NACK-only sequences of the decoding results of the scheduled TBs and PUCCH resource IDs to utilize per G-RNTI using RRC signalling.

	R1-2203427
CATT
	
Table 1. Mapping of HARQ-ACK value to a PUCCH resource in the first PUCCH resource set with maximum 16 PUCCH resources
	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



Proposal 2:  When more than one NACK-only feedback is transmitted in the same PUCCH transmission and Alt 4 is applied, the PUCCH slot is based on the K1 indication of the scheduling DCI and the end slot of the corresponding PDSCH.


	R1-2203526
vivo
	The mapping between of TBs with PUCCH resource ID can be predefined. For example, one TB is mapped to the first PUCCH resource configured in the PUCCH-config for NACK-only. 4TBs is mapped to the 16th PUCCH resource configured in the PUCCH-config for NACK-only.
As discussed in previous meetings, it would be questionable for alt 4 in multiple G-RNTIs case. Since there would be more than 16 combinations for up to 4 TBs. For example, if UE is configured with two G-RNTIs, there are 32 TB and G-RNTI combinations for up to 4TBs. Then, the 15 PUCCH resources are not enough to cover all combinations. The TB and G-RNTI combinations will increase explosively when UE is configured with more G-RNTIs. Thus, we prefer to apply alt4 to a single G-RNTI case.

Proposal 4: When more than one NACK-only based feedback is available for transmission in the same PUCCH slot, 
· If Alt 1 is used, the PUCCH for transmission is determined in the same way as ACK/NACK mode.
· If Alt 4 is used,
· The PUCCH slot is determined based on the K1 indication in each corresponding scheduling DCI
· The mapping between TBs and PUCCH resources are predefined.
· This applies to a single G-RNTI.
· Two separate UE capabilities should be defined for alt 1 and alt 4 correspondingly.


	R1-2203677
NEC
	Table 1 Relationship between different TB combination and shift cyclic
	NACK-only for
	
	NACK-only for
	

	TB1
	0
	TB1 and TB3
	6

	TB2
	1
	TB2 and TB3
	8

	TB3
	2
	TB1, TB2 and TB3
	10

	TB1 and TB2
	4
	
	



Table 2 Relationship between different TB combination and shift cyclic
	NACK-only for
	
	timeDomainOCC

	TB1
	0
	0

	…
	…
	…

	TB6
	0
	5

	TB1 and TB2
	0
	6

	…
	…
	…

	TB5 and TB6
	1
	6

	…
	…
	…

	All TBs
	11
	6




	R1-2203699
Lenovo
	Proposal 10: The PUCCH slot is determined based on K1 value indicated by the last multicast DCI.
Proposal 11: A set of PUCCH resources for mapping multiple NACK-only feedback multiplexing is configured by RRC signaling.
Proposal 13: The PUCCH resource for transmission is determined according to the HARQ-ACK feedback combination and the PUCCH mapping table.
Proposal 14: The PUCCH mapping table is defined based on the number of TBs and the PUCCH format.
Proposal 15: The PUCCH mapping table is applied to both single G-RNTI case and multiple G-RNTI case.


	R1-2203874
Samsung
	
Another FFS is the PUCCH resource mapping. The FFS says “between number of TBs with PUCCH resource ID” but it is HARQ-ACK values, not TBs, that are mapped to PUCCH resource ID. Any mapping works as long as corresponding PUCCH resources are orthogonal. For example, the mapping in Table 1 as discussed in previous meetings can apply.
Table 1: Mapping of values of HARQ-ACK information bits to PUCCH resources 
	HARQ-ACK Values
	PUCCH resource

	{0}
	{0, 0}
	{0, 0, 0}
	{0, 0, 0, 0}
	1st PUCCH resource in resourceList

	
	{1, 0}
	{1, 0, 0}
	{1, 0, 0, 0}
	2nd PUCCH resource in resourceList

	
	{0, 1}
	{0, 1, 0}
	{0, 1, 0, 0}
	3rd PUCCH resource in resourceList

	
	
	{1, 1, 0}
	{1, 1, 0, 0}
	4th PUCCH resource in resourceList

	
	
	{0, 0, 1}
	{0, 0, 1, 0}
	5th PUCCH resource in resourceList

	
	
	{1, 0, 1}
	{1, 0, 1, 0}
	6th PUCCH resource in resourceList

	
	
	{0, 1, 1}
	{0, 1, 1, 0}
	7th PUCCH resource in resourceList

	
	
	
	{1, 1, 1, 0}
	8th PUCCH resource in resourceList

	
	
	
	{0, 0, 0, 1}
	9th PUCCH resource in resourceList

	
	
	
	{1, 0, 0, 1}
	10th PUCCH resource in resourceList

	
	
	
	{0, 1, 0, 1}
	11th PUCCH resource in resourceList

	
	
	
	{1, 1, 0, 1}
	12th PUCCH resource in resourceList

	
	
	
	{0, 0, 1, 1}
	13th PUCCH resource in resourceList

	
	
	
	{1, 0, 1, 1}
	14th PUCCH resource in resourceList

	
	
	
	{0, 1, 1, 1}
	15th PUCCH resource in resourceList



Proposal 1: HARQ-ACK codebook construction is same for both HARQ-ACK reporting modes. For the “NACK-only” mode and reporting in a PUCCH, the 1/2/3/4 HARQ-ACK information bits are mapped to 1/3/7/15 orthogonal PUCCH resources (e.g. as in Table 1).


	R1-2204216
Apple
	Table 1: HARQ-ACK bit mapping to PUCCH resource
	HARQ-ACK feedback
	PUCCH resource

	TB1
	TB1,TB2
	TB1,TB2,TB3
	TB1,TB2,TB3,TB4
	

	N
	N,N
	N,N,N
	N,N,N,N
	1st PUCCH resource  

	
	N,A
	 N,A,N
	N,A,N,N
	2nd PUCCH resource  

	
	A,N
	 A,N,N
	A,N,N,N
	3rd PUCCH resource  

	
	
	N,N,A
	N,N,A,N
	4th PUCCH resource  

	
	
	N,A,A
	N,A,A,N
	5th PUCCH resource    

	
	
	A,N,A
	A,N,A,N
	6th PUCCH resource  

	
	
	A,A,N
	A,A,N,N
	7th PUCCH resource  

	
	
	
	N,N,N,A
	8th PUCCH resource  

	
	
	
	N,N,A,A 
	9th PUCCH resource  

	
	
	
	N,A,N,A 
	10th PUCCH resource  

	
	
	
	A,N,N,A 
	11th PUCCH resource  

	
	
	
	N,A,A,A 
	12th PUCCH resource  

	
	
	
	A,N,A,A 
	13th PUCCH resource  

	
	
	
	A,A,N,A 
	14th PUCCH resource  

	
	
	
	A,A,A,N 
	15th PUCCH resource  



Proposal 4: Adopt the above HARQ-ACK bit mapping to PUCCH resource table for NACK-only feedback mode Alt4

	R1-2204282
CMCC
	Proposal 2. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 4 is configured by RRC signalling, define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· The PUCCH slot for the transmission is based on the K1 in the last DCI scheduling multicast. 
· The PUCCH resource for the transmission is from PUCCH-Config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· This applies to a G-RNTI/G-CS-RNTI or multiple RNTIs.

Table 1. Mapping of HARQ-ACK value to a PUCCH resource in the first PUCCH resource set
	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




	R1-2204354
DOCOMO
	Proposal 8: For NACK-only based HARQ-ACK feedback for multicast, use the following table to determine the PUCCH resource.
	HARQ-ACK information 
	PUCCH resource

	1 bit
	2 bits
	3 bits
	4 bits
	

	‘0’
	'00'
	'000'
	‘0000’
	1st PUCCH resource in the PUCCH resource set

	‘1’
	'10'
	'100'
	‘1000’
	2nd PUCCH resource in the PUCCH resource set

	
	'01'
	'010'
	‘0100’
	3rd PUCCH resource in the PUCCH resource set

	
	'11'
	'110'
	‘1100’
	4th PUCCH resource in the PUCCH resource set

	
	
	'001'
	‘0010’
	5th PUCCH resource in the PUCCH resource set

	
	
	'101'
	‘1010’
	6th PUCCH resource in the PUCCH resource set

	
	
	'011'
	‘0110’
	7th PUCCH resource in the PUCCH resource set

	
	
	'111'
	‘1110’
	8th PUCCH resource in the PUCCH resource set

	
	
	
	‘0001’
	9th PUCCH resource in the PUCCH resource set

	
	
	
	‘1001’
	10th PUCCH resource in the PUCCH resource set

	
	
	
	‘0101’
	11th PUCCH resource in the PUCCH resource set

	
	
	
	‘1101’
	12th PUCCH resource in the PUCCH resource set

	
	
	
	‘0011’
	13th PUCCH resource in the PUCCH resource set

	
	
	
	‘1011’
	14th PUCCH resource in the PUCCH resource set

	
	
	
	‘0111’
	15th PUCCH resource in the PUCCH resource set

	
	
	
	‘1111’
	16th PUCCH resource in the PUCCH resource set



Proposal 9: moreThanOneNackOnly mode 2 applies to multiple G-RNTIs.
·  When a UE reports NACK-only based feedback for multiple G-RNTIs, the UE generates a sub-codebook for each G-RNTI and concatenates them in the order of G-RNTIs.


	R1-2204717
MediaTek
	[bookmark: _Ref101803918]Proposal 5: For Alt4, the PUCCH resource for the transmission is from PUCCH-config configured for NACK-only based feedback according to the pre-defined mapping relationship between number of TBs and PUCCH resource ID.
[bookmark: _Ref101803920]Proposal 6: Alt4 applies to the all G-RNTIs for supporting more than one NACK-only feedback in the same PUCCH transmission.


	R1-2204945
Ericsson
	[bookmark: _Toc101798126]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. 
[bookmark: _Toc101798125]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.
Multiple PUCCH resources pools could be configured for dynamic selection via PRI. This has the same advantage as the PRI method has for legacy ACK/NACK feedback, i.e. it provides flexibility to the gNB to more dynamically dedicate a PUCCH resource to a legacy ACK/NACK feedback configured for a particular UE or for the NACK-only feedback configured for a particular G-RNTI.



[bookmark: _Ref102430332]Round-1
Regarding the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only, Huawei, CATT, Samsung, Apple, CMCC, DOCOMO proposed the same mapping table. With the table proposed, companies also propose the table can be applied to a single G-RNTI and multiple configured G-RNTIs. 
Proposal 2.3.1.1
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 and multiple configured G-RNTIs cases. 

	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



Company views
	Company
	Comments

	Nokia, NSB
	Ok.

	Qualcomm
	Ok in principle

	Samsung
	Support
The exact mapping does not matter (as long as different bits are mapped to orthogonal resources). Should be generally agreeable to pick any “reasonable” mapping.

	NEC
	Agree.
The mapping between the HARQ-ACK bit and the specific PDSCH should be further identified. In detail, it should be aligned between UE and NW that the HARQ-ACK bit represent a same PDSCH feedback. Simply, for the signal G-RNTI, the HARQ-ACK bit position corresponds to the receiving time of PDSCH (or scheduled DCI). For multiple G-RNTIs, the HARQ-ACK feedbacks of PDSCHs with the same G-RNTI can be constructed in the adjacent location within the codebook.
 

	LG Electronics
	OK

	Lenovo
	OK in principle
We think the detailed mapping table can be up to editor.

	OPPO
	OK

	NTT DOCOMO
	Support

	MediaTek
	Ok

	Ericsson
	Not support. 
We remain with our proposal that the PRI plays a role in the mapping from HARQ-ACK values and the PUCCH resources. We don't see how Proposal 2.3.1.1 can be agreed without having a agreement on the use of PRI first. Therefore, we do not agree to Proposal 2.3.1.1. We suggest to first discuss on the use of PRI.
Additionally, a mapping as in Proposal 2.3.1. needs to be complemented with the clarification that the number of TBs in the table refers to the number of TBs in the codebook (CB) and not to the number of TBs received per UE. The size of the CB may be 1-4 and the number of TBs er UE may also be 1-4 but the CB is always equal to or larger than the number of TBs per UE.
Consider e.g. four different G-RNTIs: G-RNTI1-4 with TB1-4 sharing the same NACK-only Codebook. If UE1 is configured with only G-RNTI2, even if the UE is only configured with one G-RNTI (1 TB) it shall not use the PUCCH resource corresponding to TB1 but the PUCCH resource corresponding to NACK for TB2, if relevant, or no feedback (if ACK).

	Apple
	Ok with this proposal for signal G-RNTI case. 
For multiple G-RNTIs case, how to split the TBs is not clear, such as TB1 and TB2 is for G-RNTI 1, TB3 and TB4 is for G-RNTI2 or other spliting. So multiple G-RNTI mapping can be FFS. 

	CATT
	Support



Summary
	To respond NEC’s comment:
I guess the comment is regarding the order of the HARQ-ACK bits because the HARQ-ACK is bounded to a TB, one bullet “the TBs are ordered according to the sequence in which they are received” is added above the table. 
To respond Apple: the TBs should be naturally ordered according to the sequence in which they are received. 
To respond Ericsson: I assume the majority support this proposal are assuming PRI will not be used. I don’t mind adding a FFS whether/how PRI is used for indication. 
Proposal 2.3.1.1
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 and multiple configured G-RNTIs cases. 
· The TBs are ordered according to the sequence in which they are received
· FFS whether/how PRI is used for indication




[bookmark: _Ref103245145](ACTIVE)Codebook for NACK-only
The following FL proposal was discussed in the last meeting but was not concluded:
	Proposal 3.4.2
For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), 
· based on C-DAI included in the scheduling DL DCI, the total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is the sum of C-DAI in the last DCI from each G-RNTI. 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· Note2: C-DAI is independently counted per G-RNTI configured with NACK-only.
· Note3: Whether Alt4 is applied to a single G-RNTI or all configured G-RNTI can still be discussed further.
· FFS: based on the k1 set and TDRA table configured by higher layer signaling, 
· Note4: It is similar to Type-1 codebook size determination for ACK/NACK based feedback. 
· The number of HARQ-ACK bits consists of all G-RNTIs configured with NACK-only based feedback



The proposals submitted are summarized as follows:
	R1-2203070
Huawei
	Proposal 8: For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), support the following:
· based on C-DAI included in the scheduling DL DCI, the total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is the product of the largest value of DL-DAI in the scheduling DCI with the number of G-RNTIs configured. 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· Note2: C-DAI is independently counted per G-RNTI configured with NACK-only.


	R1-2203194
ZTE
	Proposal 2: In order to support NACK only feedback of no more than 4 MBS PDSCHs in the same PUCCH, the number and HARQ-ACK feedback order of the MBS PDSCHs are determined based on the DAI mechanism. 

	R1-2203287
Nokia
	Proposal 4: For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt. 1 or Alt. 4), 
· The number of NACK-only bits to be transmitted is based on C-DAI included in the scheduling DL DCI. 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· Note2: C-DAI is independently counted per G-RNTI configured with NACK-only.
· Note3: For Alt. 1, the total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is the sum of C-DAI in the last DCI from each G-RNTI, as for ACK/NACK feedback.


	R1-2203427
CATT
	Proposal 3: When more than one NACK-only feedback is transmitted in the same PUCCH transmission and Type-2-like codebook is configured for Alt 4, the number of TBs is determined by the maximum number of PUCCH resource indicated for the UE. 


	R1-2203699
Lenovo
	Proposal 12: The HARQ-ACK feedback combination is determined based on Type-2 HARQ-ACK codebook.


	R1-2203874
Samsung
	For the Type-1 HARQ-ACK CB, as the TDRA entries and the K1 values are same for all G-RNTIs, there is no issue with supporting “NACK-only” for one G-RNTI or for multiple G-RNTIs. Although Type-1 HARQ-ACK CB may not be meaningful for “NACK-only” reporting mode (e.g. if there are non-overlapping TDRA entries for the typical use case of one PDSCH/slot), it is trivial to directly support by existing specifications and there is no reason to preclude.

Therefore, current specifications are essentially complete with the only thing missing being a mapping table for combinations of {ACK, NACK} values to a PUCCH resource.

	R1-2203974
OPPO
	Proposal 2: For more than one NACK-only feedback in the same PUCCH transmission with Alt 4, Type-1-like codebook design can be considered to determine the number of TBs.
Proposal 3: Alt 4 is applied to a single G-RNTI.


	R1-2204216
Apple
	Proposal 3: 2bit DAI field in DCI format 4_2 is applied for NACK-only feedback as counter DAI

	R1-2204282
CMCC
	Proposal 3. For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), only Type-2 codebook like size determination for ACK/NACK based feedback is supported.


	R1-2204354
DOCOMO
	Proposal 11: For NACK-only based HARQ-ACK feedback for multicast, support only dynamic HARQ-ACK codebook.


	R1-2204945
Ericsson
	[bookmark: _Toc101798114]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 
[bookmark: _Toc101798116]A NACK-only CB codebook can be configured for single G-RNTI or for multiple G-RNTIs.  
[bookmark: _Toc101798117]For single G-RNTI configuration of NACK-only CB, the DCI includes the 2-bit cDAI field, which is incremented for each TB of the G-RNTI within the CB.
[bookmark: _Toc101798119]For multiple G-RNTI configuration of NACK-only CB, the DCI includes a 2-bit cDAI* field, which is counted across all G-RNTI TBs of the NACK-only CB. The DCI may in addition be configured with the cDAI field.




[bookmark: _Ref102430414](CLOSED)Round-1
Based on the submitted proposals:
Type-1-Like codebook for NACK-only
· Samsung, OPPO
Type-2-Like codebook for NACK-only
· ZTE, Nokia, CATT, Lenovo, Samsung, Apple, CMCC, DOCOMO, Huawei,
different from Type-1/2:
· Ericsson: include C-DAI* in DCI counting PDSCH across multiple G-RNTIs which all UEs will receive
Type-1 codebook is not so meaningful for “NACK-only” reporting but it is stated in [12] it is trivial to directly support by existing specifications and there is no reason to preclude and the UE procedures and specifications can be same as for the “ACK/NACK” reporting mode with the only difference being the use of the “NACK-only” reporting mode (for the mapping of HARQ-ACK values to PUCCH resources and for the PUCCH transmission only in case of at least one incorrect TB reception). In addition, it is also stated that it is also useful when “NACK-only” is converted to “ACK/NACK” as a UE does not need to apply any additional procedure other than either selecting a resource to report HARQ-ACK values for “NACK-only” or directly reporting them by individual “ACK” or “NACK” values. Therefore, current specifications are essentially complete with the only thing missing being a mapping table for combinations of {ACK, NACK} values to a PUCCH resource.
To solve the issue of counting the number of HARQ-ACK bits from more than one G-RNTI for which C-DAI is separately configured, one company in [20] proposes to include C-DAI* counting PDSCH across multiple G-RNTIs which all UEs will receive.
Given the vast majority supports Type-2-like codebook due to the benefits in PUCCH overhead reduction, FL suggests taking Type-2-like codebook for NACK-only based feedback. 

Proposal 2.3.2.1
For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), 
· The total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is the sum of the C-DAI values in each of the last scheduling DCI for each G-RNTI. 
· The order of HARQ-ACK bits is in the ascending order of G-RNTI values.


Company views
	Company
	Comments

	Nokia, NSB
	Ok.

	Qualcomm
	It’s not clear to us how to let UE understand a ‘C-DAI’ counting PDSCH across all G-RNTIs for all UEs. Does it mean we need to let a UE know the number of G-RNTIs for other UEs? 

	Samsung
	The proposal is somewhat confusing and seems unnecessary. RRC configuration allows separate configurations for the HARQ-ACK codebook and for ACK/NACK or NACK-only. As long as no restriction is agreed here (e.g. to limit only to Type-2), it is unclear what else needs to be said. The only difference between ACK/NACK and NACK-only will be in the PUCCH resource selection and the specifications are already complete.  

	Lenovo
	Support.
We understand this proposal is to generate the NACK-only bit combination following already agreed Type-2 HARQ-ACK codebook for Multicast.
Although this generation is not perfect since it has HARQ-ACK codebook ambiguity, we think it is an accept way.

	vivo
	If type 1 codebook is configured for multicast, there would be no C-DAI in the scheduling DCI. then how to determine the codebook in that case?

	ZTE
	OK

	NTT DOCOMO
	Support

	Ericsson
	Not support. 
The proposal does not work unless all UEs are configured to receive the same set of G-RNTIs and is also unnecessarily sensitive to missed PDCCHs for multiple G-RNTIs.
Assume e.g. that HARQ feedback for G-RNTI1 (TB1, TB2) and G-RNTI2 (TB3 and TB4) share the same NACK-only Codebook, and UE1 is configured to receive both G-RNTI1 and G-RNTI2 whereas UE2 is configured to only receive G-RNTI2. If both UEs receive all PDCCHs UE1 can count to 4 HARQ-ACK bits using the sum of the cDAIs. However, UE2 will only count to 2 bits. This means that UE2 will transmit its 2 bits for TB3 and TB4 in the same CB positions as UE1 puts TB1 and TB2.
In addition, even if the two UEs would be configured with the same G-RNTIs, but e.g. UE2 would miss e.g. TB1, UE2 will then infer that HARQ-ACK is for 3 bits and will use CB positions 1, 2 and 3 for TB2, TB3 and TB4, which will destroy the whole CB.
To solve this, there needs to be a cDAI (or cDAI*, as we call it in our contribution) to be counted over all G-RNTIs. With the use of cDAI* any received PDCCH (of any G-RNTI) can immediately be mapped to the right CB position, which allows for UEs to be configured with different sets of G-RNTIs (all sharing the same NACK-only CB) and also for some PDCCHs to be missed without destroying the whole CB.
Regarding the second bullet point, we disagree. With a cDAI* (counted across all G-RNTIs of the codebook) in the DCI, the order of the HARQ-ACK bits is rather the same order as the cDAI* increments, so the G-RNTI/TB with cDAI*=’00’ will map to TB1 in the CB etc.

	Apple
	OK with this proposal. is it common understanding that DL DAI field is applied for NACK-only feedback as counter DAI?

	CATT
	Not support
If the total number of HARQ-ACK feedback for NACK-ACK is determined by the sum of the C-DAI values in each of the last scheduling DCI for each G-RNTI, the issue on the generation of CB for NACK-only will happen when the last DCI is missed. Assuming one case in the following table that the C-DAI carried in the last DCI transmitted by gNB is 4, and the actual C-DAI of the last DCI received by UE is 3. When the first three TBs are correctly decoded by the UE and the forth TB is not received, the UE will feedback nothing because the HARQ-ACK value corresponds to {1,1,1} instead of {1,1,1,0}. In this case, the gNB will mistakenly regard that all 4 TBs have been decoded correctly by the UE.

	
	gNB(The last DCI transmitted)
	UE(The last DCI received )
	HARQ-ACK value
	PUCCH resource

	Case-1: last DCI missed
	C-DAI=4
	C-DAI=3,
	{1,1,1,×}
	none

	Case-2: last DCI received
	C-DAI=4
	C-DAI=4
	{1,1,1,0}
	8th PUCCH resource



To avoid the above issue, one potential method is that the total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is determined by the number of PUCCH resources configured for NACK-only feedback. For example, if the number of PUCCH resources configured for NACK-only feedback is 16, the HARQ-bits will be 4 bits. 

Furthermore, we think the type-1-like codebook should be studied considering integrity of the spec.



Summary
	To respond QC’s comment:
· The intention was not to count PDSCHs across all G-RNTIs for all UEs. It is from a given UE perspective, meaning the counting is only across the G-RNTIs configured to the UE. 
To respond SS’s comment:
· The intention is to preclude Type-1 as majority commented that there is no benefit for the support. 
To respond vivo’s comment:
· If we preclude Type-1 for NACK-only, then the Type-1 can only be configured for ACK/NACK based for multicast, which means C-DAI will be included DCI. 
To respond Ericsson’s comment
· Thanks for the comments. I think at least the agreed mapping TB at least is applicable to the case of different G-RNTIs that are common to all UEs in the same group. Regarding the case when UEs are configured with different G-RNTIs, your first point seems valid to me. 
· You second point of the missing DCI issue, if not considering UEs are configured with different G-RNTIs, the issue can be solved by the C-DAI as legacy, please refer to my response to CATT’s comment for the issue. 
· As to solution, UE counts the number of HARQ-ACK bits based on C-DAI* counting across all G-RNTIs even for G-RNTI not configured the UE technically works to me. It can be an open solution to be discussed. 
To respond CATT’s comment
· For the issue, I acknowledge it happens but it is just from a single UE perspective. As long as NOT all UEs from the same group received that TB correctly but was missed by a certain UE, gNB will retransmit that TB per the table agreed. In addition, the last DCI missing issue also happens to Type2 CB for legacy and even worse than NACK-only because no chance for others reporting N for that TB.
· For the solution, the number of resources are configured by RRC semi-statically, but the number of TBs scheduled is dynamic and I agree it can be a solution to count the number of HARQ-ACK bits for NACK-only.
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From the 1st GTW session discussion, the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only with the following FFSs:
	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. 




At least we need to work out how to count the number of HARQ-ACK bits for Alt4 for a single G-RNTI case. The DCI missing case could happen, but as what I responded to CATT that as long as NOT all UEs from the same group received that TB correctly but was missed by a certain UE, gNB will retransmit that TB per the table agreed. In addition, the last DCI missing issue also happens to Type2 CB for legacy and even worse than NACK-only because no chance for others reporting N for that TB. Then the question is on top of this whether we need to introduce one more solution to address the DCI missing issue specifically. At least Type-1-like codebook is not exactly the Type-1 codebook for ACK/NACK based, because it is based on RRC configured K1 set and TDRA to determine the number of HARQ-ACK bits and it would be very likely to exceed 4 TBs and it is unclear how to control the TBs to be lower than 4TB. CATT suggested one solution that the number of HARQ-bits is based on the number of PUCCH resource configured, i.e., 4TBs correspond to 15 resources, 3TB correspond to 7 resources, etc. 
Regarding whether the mapping table agreed is applicable to more than one G-RNTI, Ericsson has a point that whether all UEs are configured with the same set of G-RNTIs matters. Ericsson also suggested one solution that C-DAI* across all configured G-RNTIs. 
To progress further, I summarized all the cases and possible solutions as follows:
Proposal 2.3.2.2
For addreessing how to count and order the HARQ-ACK bits for NACK-only for Alt4: down-select the supported cases and options from the following:

Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI, 
· 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. 
· Opt1-2: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits: the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), i.e., 15 PUCCH resources correspond to 4 TBs, and based on the C-DAI included in DL DCI for ordering the HARQ-ACK bits.

Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt2-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs
· Opt2-2: does not support Alt4 for this case. 

Case 3: for the case of different UEs configured with different G-RNTIs
· 	Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 for ordering the HARQ-ACK bits
· 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. 

Please indicate which case and which option you support. Note case 1 has been agreed but need to solve the FFS how to count and order the TBs.
Company views
	Company
	Comments

	Moderator
	Please indicate which case and which option you support. Note case 1 has been agreed but need to solve the FFS how to count and order the TBs. 

	Apple
	Our preference: 
Case 1: Opt1-1
Case 2: Opt2-1-2.  Second preference is Opt2-2 as this use case is not typical.
Case 3: Opt3-1-2 with updates.
For case3,  “The C-DAI* is accumulating the scheduled TBs across different G-RNTIs” seems not work. Even different UEs configured with different G-RNTIs, for a G-RNTI, it is still allocated for a group of users, so C-DAI should be counting per G-RNTI. It could be better to limit the G-RNTI number to 2. each G-RNTI associate with two TBs, such as G-RNTI 1 associates TB1(first HARQ bit), TB2 (second HARQ bit); G-RNTI 2 associates TB3(third HARQ bit), TB4 (forth HARQ bit). the hard splitting of the TBs is to avoid the issue of missing the last TB for a G-RNTI, due to no UL DAI to check the missed last DCI.


	Nokia, NSB 
	For Case 1, we prefer Opt1-1. There is no need to address the last DCI missing problem in this release further. Enhancements could be made in next releases. 
 
For Case 2, we prefer Opt2-1-2. It is perfectly aligned with ACK/NACK feedback operation with no additional problems.  
 
For case 3, Opt3-1-2 cannot work, as not all the UEs will receive the same G-RNTI, accumulating C-DAI among G-RNTIs is not feasible. In addition, we do not believe that there is a problem when using the mapping table discussed earlier. In our view, a similar solution to Case 2’s Opt2-1-2 shall be introduced. 
 

	Lenovo
	Case 1: generally support opt1-1. For opt1-2, I don’t know how it works in case there are 31 PUCCH resources configured in the set.

Case 2: We support Opt2-1-3 which can solve the last DCI missing for each G-RNTI.

Case 3: We support Opt3-1-2 which can solve the last DCI missing for each G-RNTI.

	Samsung
	Case 1: Opt. 1-1
Reason: It is simple and essentially the same approach as implemented in LTE for PUCCH with channel selection

Case 2: Opt. 2-1-3
Reason: It is same as for “Case 1, Opt. 1-1”. The set of G-RNTIs can be viewed as a single “set G-RNTI” and C-DAI is for the “set G-RNTI”. Basically, same specifications/procedure as for “Case 1, Opt. 1-1”.

Case 3: Opt. 3-1-2
Reason: Case 3 is basically same as Case 2. The “all UEs” in Case 2 are “all UEs with same G-RNTIs” in Case 3.
We think that Case 3 should be for “Group of UEs with multiple G-RNTIs that are same for the group UEs”. In our opinion, there is generally no meaningful solution for “different UEs with different G-RNTIs”. 


	NTT DOCOMO
	Case 1: We prefer Opt1-1. 
Case 2: We prefer Opt2-1-2. It is aligned with ACK/NACK based feedback.
Case 3: In Opt3-1-2, when the DAI of the first DCI received by the UE with a G-RNTI is 2, the UE cannot distinguish whether the DCI with DAI=1 was a DCI of another G-RNTI or a missed DCI with the same G-RNTI. If it was a DCI of another G-RNTI, the UE does not need to send NACK-only feedback, but should send NACK-only feedback if it was a missed DCI.

	ZTE
	Case 1: Opt 1-1
Case 2: Opt2-1-2
Case 3: Opt3-1-2 

	CATT
	Case 1：we prefer Opt1-2. 
The motivation of  Option1-2 is to solve the ‘last DCI missing issue’ for NACK-only feedback for Alt 4, especially for the case that a set of UEs within the MBS group miss the last DCI and another set of UE within the same group decode the TB scheduled by this DCI successfully. The legacy Type-2 CB has the ‘last DCI missing issue’ as well, so the ‘UL DAI’ mechanism was intruded to solve this issue when the Type-2 CB is multiplexed in the PUSCH. For the same reason, it is also a feasible solution to introduce the number of NACK PUCCH resources to calculate the number based on TB in order to solve the last DCI missing issue for NACK-only feedback for Alt.4.
Case 2：we prefer Opt2-1. The ‘last DCI missing issue’ can be solved by this way.
Case 3：we prefer Opt3-1. The ‘last DCI missing issue’ can be solved by this way.

	Qualcomm
	In general, we prefer to use DAI as legacy way instead of introducing new scheme based on counting PUCCH resources, since the last DCI missing issue is not new even for legacy unicast feedback. 
Case 1: Opt 1-1
Case 2: Opt2-1-2
Case 3: Opt3-2
We are not sure how to make it work since UE only monitors the configured G-RNTI. For example, the G-RNTI1 is for UE1 and G-RNTI2 is for UE2. If the DCI2 with G-RNTI2 is the last DCI, the UE1 will not detect DCI2 and cannot know the *c-DAI in DCI2. Eventually, UE1 and UE2 cannot map to the same PUCCH due to different understanding of *c-DAI.



Summary
	To respond the question about C-DAI* as some companies questioned how it works. Ericsson is the only proponent. From my reading Ericsson’s paper, this is my understanding how it works (companies are also encouraged to check Ericsson’s paper):
· The C-DAI* is additionally configured in the DL-DCI scheduling GC-PDSCH. The C-DAI* is only configured for G-RNTIs configured with NACK-only based feedback with Alt4. 
· From NW perspective, C-DAI* is accumulating across all G-RNTIs.
· From UE perspective, the C-DAI* is used by UE for counting the number of HARQ-ACK bits and for the ordering, the UE reports ACK (instead of NACK) to react to the DL-DCL scheduling G-RNTIs not configured to the UEs. 
· The legacy C-DAI is used by the UE for counting the number of HARQ-ACK bits and for ordering for a G-RNTI. 

Based on the comments, companies’ views are summarized (Ericsson’s view is added though no input for Round-2):
Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI, 
· 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. (Apple, Nokia, NSB, Lenovo, Samsung, DOCOMO, ZTE, Qualcomm)
· Opt1-2: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits: the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), i.e., 15 PUCCH resources correspond to 4 TBs, and based on the C-DAI included in DL DCI for ordering the HARQ-ACK bits. (CATT)

Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple, Nokia, NSB, DOCOMO, ZTE, Qualcomm)
· Opt2-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs (Lenovo, Ericsson, Samsung)
· Opt2-2: does not support Alt4 for this case. (Apple)

Case 3: for the case of different UEs configured with different G-RNTIs
· 	Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt3-1-2(New): 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. (Apple with 2 G-RNTIs, Nokia, NSB, DOCOMO, ZTE)
· Opt3-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. (Lenovo, , Ericsson)
· 	Opt3-2: does not support Alt4 for this case. (Samsung, Qualcomm)

Please companies check whether companies’ views are correctly reflected:
· To Samsung, case 3 is exactly for different UEs with different G-RNTIs. “Group of UEs with multiple G-RNTIs that are same for the group UEs” is case 2
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Not sufficient input in Round-2 for FL to judge and suggest a FL proposal though this issue has been discussed a few meetings. 
One approach is FFS on all options and all cases since the proposal of C-DAI* is still unclear to some companies how it works. The other approach is agreeing on the cases and options based on the current majority views. 
Two alternative proposals (Alt1 and Alt2) are suggested as follows. Companies are encouraged to provide your view of supporting which and also further check others’ views for continuing the discussion:
Proposal 2.3.2.3-1 (Alt1)
For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4: down-select the supported cases and options from the following:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI, 
· 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. (Apple, Nokia, NSB, Lenovo, Samsung, DOCOMO, ZTE, Qualcomm)
· Opt1-2: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits: the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), i.e., 15 PUCCH resources correspond to 4 TBs, and based on the C-DAI included in DL DCI for ordering the HARQ-ACK bits. (CATT)
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple, Nokia, NSB, DOCOMO, ZTE, Qualcomm)
· Opt2-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs (Lenovo, Ericsson, Samsung)
· Opt2-2: does not support Alt4 for this case. (Apple)
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt3-1-2(New): 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. (Apple with 2 G-RNTIs, Nokia, NSB, DOCOMO, ZTE)
· Opt3-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. (Lenovo, , Ericsson)
· Opt3-2: does not support Alt4 for this case. (Samsung, Qualcomm)

Proposal 2.3.2.3-2 (Alt2)
For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, support the following cases and options:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI, 
· 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.
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values.
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-2: does not support Alt4 for this case

Company views
	Company
	Comments

	Moderator
	Which alternative proposal do you support, Alt1 or Alt2?
Note：Opt3-2 is suggested for Proposal 2.3.2.3-2 (Alt2) because some companies commented Opt3-1-2(New) does not work. 

	Samsung
	We support Alt. 1. In particular, we continue to support:
Opt. 1-1 (same in Alt. 2)
Opt2-1-3 because it clearly provides better protection to errors than Opt2-1-2 since, if all UEs have same G-RNTIs then, for DAI counting purposes there is practically a single G-RNTI and Case 2 is same as Case 1.
Case 3 can be supported with Opt3-1-3. There is no additional specification support required and there is no apparent reason to preclude Case 3 just because Opt3-1-2 may be problematic for it. 

	Lenovo
	Alt 1 is supported.
Within Alt 1, we support option 1-1, Opt2-1-3 and Opt3-1-3. 
We see the problems of last DCI missing if based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI. As long as a last DCI of any G-RNTI is missed, UE and gNB have different understanding on the number of HARQ-ACK information bits. This error case should be avoided.

	vivo
	For case 1, we are fine with Opt1-1. It is not clear to us how the Opt1-2 work well. The number of PUCCH resources in the PUCCH resource set configured for NACK-only can be used to determined the number of HARQ-ACK bits, but we are talking about the order. It does not solve the issue. In addition, one question for confirm, is C-DAI present when a UE is configured with only one G-RNTI with NACK-only feedback?
For case 2, we think itself is too restrictive and can be corner case. Can be treated same as case 3. i.e., Opt2-2.
For case 3, we support Opt3-2. We don’t think the other options can work well.

	NTT DOCOMO
	We support Alt 1. For Case 1, we prefer Opt1-1.
For Case 3, Opt3-1-3 is not the best, but seems to be a better method considering the complexity of PUCCH resource configuration and the wider applicability of Alt 4.

	LG Electronics
	We support Alt 1 for which we prefer Opt1-1, Opt2-2, and Opt3-2. 
Case 2 seems a rare case. If a same set of services is configured for multiple UEs, we think that gNB can configure a single G-RNTI for the set of services. Hence, Case 2 can be avoided.

	CATT
	For Opt1-2 of case 1, the number of HARQ bits is determined by the number of configured PUCCH resources for NACK-only, and the order of HARQ-ACK bits is generated in the ascending order of C-DAI of DCI. This method can solve last mission issue. But if majority of companies have consensus on the last DCI missing issue doesn’t require to solve, we can compromise to Opt1-2.

For the reason that a UE can’t know of configured G-RNTIs of other UEs in the same MBS group, case 2 and case 3 are the same from the perspective of the UE. Thus, the same mechanism should be defined for case 2 and case3. We prefer Opt2-1-1 and Opt3-1-1, and can compromise to  Opt2-1-2 and Opt3-1-2.

It unclear for us how does the Opt3-1-3 of case 3 work? If different UEs are configured with different G-RNTIs, how to ensure that  the value of C-DAI* in the scheduled DCI for different UEs configured with different G-RNTIs is the same?


	ZTE
	We support Alt 1.
In addition, our position is wrong in the summary. For Case 3, we support Opt3-1-3.

	Ericsson
	Our preference is Alt 1
For the three cases we prefer
Case 1: Opt1-1 (cDAI only)
Case 2: Opt2-1-3 (cDAI*)
Case 3: Opt3-1-3 (cDAI*)

Regarding how cCAI* will work: The idea is that it works exactly like cDAI, but is incremented for each TB of the CB irrespective of G-RNTI. So in all Cases 1/2/3, there is a 2-bit counter that is incremented for each TB in the CB. Such a counter is necessary to associate the received TB with the right position the codebook.
Irrespective of G-RNTIs, there cannot (with Alt4) be more than four TBs to use the same CB, so there is no issue of the incrementation of the cDAI*, which is done similar to cDAI.
As Samsung points out, with cDAI* Case 2 has similar behavior as Case 1, since all UEs are configured with the same set of G-RNTIs, so using cDAI* for this is fine.
For Case 3, cDAI* also works sufficiently well and there are no other working solutions. To improve Case 3 performance one can consider adding also cDAI. 
With only cDAI* all failed PDSCHs will generate correct NACK, irrespective of other missed PDCCHs/TB positions, but missed (wanted) PDCCHs/TBs cannot generate NACK and retransmission. However, by adding cDAI also this is supported for earlier TBs that have been missed within a G-RNTI.


	Qualcomm
	Alt2.
For Case 3, cDAI* indicated in the last DCI cannot be known by the UE if the G-RNTI is not configured. The total size of multiplexed NACK-only bits are not aligned among UEs. 




[bookmark: _Ref103638373](ACTIVE)Round-4
The following is what we agreed on GTW
	Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI (from network and UE perspective) 
· Opt1-1: based on C-DAI included in DL DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits.
· FFS: whether Opt1-1 can also work when different G-RNTIs are used for different UEs
· Note: other cases are not precluded




Let’s continue discussing the following cases. Given CATT has compromised to accept other options, the proposal is updated as follows:
Proposal 2.3.2.4
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4: 
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple, Nokia, NSB, DOCOMO, ZTE, Qualcomm)
· Opt2-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs (Lenovo, Ericsson, Samsung)
· Opt2-2: does not support Alt4 for this case. (Apple)
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt3-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple with 2 G-RNTIs, Nokia, NSB, DOCOMO)
· Opt3-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. (Lenovo, , Ericsson, ZTE)
· Opt3-2: does not support Alt4 for this case. (Samsung, Qualcomm)


Company views
	Company
	Comments

	Moderator
	For better understanding the FFS bullet from the agreement, companies are encouraged to check Ericsson’s reasoning in previous rounds. Based on my understanding of Ericsson’s comment, the agreement is only for a single G-RNTI from both UE and NW sides where from NW side means all TBs are scheduled to feedback HARQ-ACK in the same PUCCH slot but NW can still configure other G-RNTIs but not schedule UEs to feedback for all G-RNTIs in the same PUCCH slot. 

Hence, case 2 and case 3 are addressing more from NW perspective, meaning whether different G-RNTIs for different UEs can be scheduled to feedback HARQ-ACK in the same PUCCH slot. Companies can continue discussing. 

	Qualcomm
	We assume a UE only needs to monitor the DCI with its configured G-RNTIs, both from data detection and feedback codebook point of view. 
For Case 2, the UEs with same configured multiple G-RNTIs can be configured to use Alt4 in the same PUCCH resource, which is extension of Case 1. The UE can count the sum of cDAI in each last DCI per G-RNTI, i.e., Opt 2-1-2 works well. To concatenate TBs based on cDAI per G-RNTI can uniquely determine the order of HARQ-ACK bits. We don’t see the need to introduce cDAI*.
For Case 3, even with cDAI*, there will be some issue that UE cannot know the total codebook size if the UE won’t detect the last DCI for a G-RNTI not configured. For this case, we don’t support Alt4 since two cDAIs for multicast will increase additional UE complexity. Either different PUCCH slot or Alt1 can be configured for UEs with different G-RNTIs. 

	Samsung
	A basic question is which scenario to optimize – Case 2 or Case 3.
If Case 2, then Opt. 2-1-3 (and the equivalent of Opt. 3-1-3) are clearly preferable. 
If Case 3, then Opt. 3-1-2 (and the equivalent of Opt. 2-1-2) can be considered.

The counter DAI counts DCIs for which a UE provides HARQ-ACK in a same Type-2 CB. Then, for Case 2, having multiple G-RNTIs is same as having a single G-RNTI and Opt. 2-1-3 is optimal as it does not fragment the DAI counting and avoids the multiple “single/last DCIs” problem of Opt. 2-1-2. Also, with Opt.2-1-3 the specifications do not need to differentiate single G-RNTI and multiple G-RNTIs. 
For Case 3, the tradeoff is that Option 3-1-2 offers less protection using the DAI (practically no protection for the typical DDDDU configuration and 1 PDSCH per slot) while Opt. 3-1-3 can result to additional/unnecessary HARQ-ACK bits (e.g. DAI is incremented for a DCI that the UE does not monitor for the corresponding G-RNTI).  


	vivo
	Case 2 and case 3 are from network perspective, but the codebook and spec is from UE perspective, from UE side, UE doesn’t know it is case 1/2/3. 
For case 1, if it is from UE perspective, and there are mulitple G-RNTIs from network perspective, gNB can configure different PUCCH resource sets for different G-RNTIs, and the PUCCH resource set can be G-RNTI specific. 
For case 2, we think the usage of case 2 is very limited in real system. And Opt2-2 should be adopted for simplicity. 
For case 3, when different UEs are configured with different G-RNTIs, the combination of G-RNTIs and TBs are explosively increased. gNB has to configure different PUCCH resource sets for different G-RNTI and TB combinations, larger number of PUCCH resource sets will be needed, which is against with the original intension to use NACK only feedback to save PUCCH resources. In addition, this case will bring much complexity to the base station for PUCCH configuration and may be hard to implement. Thus, we support Opt3-2.

	Ericsson
	We support Alt4 also for Case 2 and Case 3.
· For Case 2, we support primarily Opt2-1-3.
· For Case 3, we support primarily Opt 3-1-3
Transmitting both cDAI* and cDAI has advantages when both NACK-only UEs and Type II CB ACK/NACK UEs are receiving the same G-RNTIs.

Case 2: cDAI* provides the best performance, since with cDAI*, the UE can detect both the position in the CB of a received TB but also the position in the CB of earlier, but missed, PDCCHs, since the UE can count on that any missed TB is a missed TB for itself, due to the fact that all UEs are configured to receive the same set of G-RNTIs for feedback in the same PUCCH slot. 
With the special characteristics of Case 2, it behaves similar to Case 1 when cDAI* is used instead of cDAI. In both cases, the DAI is counted over all TBs in the full-size CB and in both cases the “later missed TB” feature is the same, see below.

Using cDAI for Case 2 would also work, but with more sensitivity to missed PDCCHs, since a missed PDCCH could shift the entire codebook, with fatal effects. Since the feedback of the respective G-RNTIs are concatenated, there is a risk that the feedback is corrupted if a single last PDCCH of a G-RNTI is missed (except last G-RNTI). This does not happen in option 2-1-3, where we can use the proposed HARQ table to our advantage (the missed PDCCH after the last CDAI* are seen as NACK by the network using that table).

When both Type II CB ACK/NACK UEs and NACK-only UEs are addressed, either only cDAI (required for the ACK/NACK UEs) is used or both cDAI and cDAI* are provided.

Case 3: For Case 3, using just cDAI does not work, since the UE cannot know where to position a received TB in the “global” CB. If e.g. a TB is received with cDAI=’00’ it looks like the first TB in the CB but it could still be a later CB position if there has been a G-RNTI/TB for other UEs aimed for an earlier position.
Instead, a “global” counter is required to determine the position in the “full” (4 TB) CB of a received TB. This is provided by cDAI*. cDAI* is incremented for each G-RNTI/TB using the same “global CB”, i.e. same PUCCH resource set/slot. If there is no cDAI (in addition to cDAI*) in Case 3 the UE cannot know whether gaps indicated by cDAI* refer to G-RNTI/TB aimed for the UE or not, so cannot send NACK on these, as a general rule (since all UEs would then always send NACK and all G-RNTIs would always be retransmitted). Instead, the UE would need to send ACK for these gaps, as for CB positions after the last received one. With this, the UE would always be able to send correct NACK feedback for received PDCCHs, which is still “acceptable”. After all, this is the behavior of NACK-only with one TB. 
However, adding also cDAI to Case 2 would allow detection of missed PDCCHs within a G-RNTI, as in Case 1 and legacy.

When both Type II CB ACK/NACK UEs and NACK-only UEs are addressed, cDAI needs to be provided, either alone or in combination with cDAI*. This depends on whether more than one DAI can be provided in a DCI.

If only one cDAI (or cDAI*) can be provided per DCI, then the solution can look like this:
Case 2: cDAI* (preferred for NACK-only) or cDAI (required for co-existence with Type II CB ACK/NACK UEs).  
Case 3: cDAI* (co-existence only supported with Type I CB ACK/NACK UEs, for which no DAI is used)

If both cDAI and cDAI* can be provided per DCI, then the following solution can be provided:
Case 2/3: cDAI* and cDAI, providing best NACK-only performance and co-existence with all ACK/NACK UEs.

Regarding the agreed CB table: This works well with Case 1 and 2 but not with Case 3, since with Case 3 it cannot any longer be assumed that any later TBs are aimed for this UE. Filling up with NACK is therefore inappropriate for such cases. Instead, the table needs to be modified into the following, where the chosen PUCCH resource is always identical to the PUCCH resource of the full table when “later” TB positions are filled with ACK. 
The table is found below:

[image: ]

If only one common table is desirable for all three Cases 1/2/3, the above table should be selected. If separate tables can be used, we suggest that the agreed table is used for Cases 1 and 2, whereas the table here is used for Case 3.

For Case 1, we confirm the FL’s understanding that also with “Single G-RNTI” a UE may be configured with multiple G-RNTIs, but the UE’s other G-RNTIs would use other PUCCH resource sets/slots.
All UEs using the same PUCCH slot/PUCCH resource set also send HARQ feedback for the same G-RNTI.


	Nokia, NSB.
	For case-2, we prefer Opt2-1-2, since this is aligned with ACK/NACK feedback operation and we Opt2-1-3 is an unnecessary optimization.
For case-3, we agree with Qualcomm that cDAI* is not a proper solution.

	LG Electronics
	For case 2, we think that reception of a same set of G-RNTIs for different UEs would seldom occur. We wonder how frequency different UEs can be allocated with HARQ-ACKs for a same set of different G-RNTIs. Moreover, if there are different UEs configured with a same set of multicast services, those UEs can be configured with only one G-RNTI for the same set of services. Thus, we do not need to support Alt 4 for case 2, as in Opt2-2.
For case 3, we do not need to support Alt 4, either, due to complexity, as in Opt3-2.

	Apple
	For case 1 from network and UE perspective, we share the same understanding as FL.
For case 2, 3, supporting 4TBs from multiple G-RNTIs is really limiting the MBS scheduling, so we are ok with Opt2-2 and Opt3-2.  If the group intend to support case2, Opt 2-1-2 is preferred. For Case 3, Opt 3-1-2 is preferred with two G-RNTIs, the HARQ-ACK to resource mapping table defined for single G-RNTI could be reused and 2TBs for each G-RNTI. 

	HARQ-ACK feedback
	PUCCH resource

	G-RNTI1
	G-RNTI2
	

	TB1
	TB1,TB2
	TB1,TB2,TB3
	TB1,TB2,TB3,TB4
	

	N
	N,N
	N,N,N
	N,N,N,N
	1st PUCCH resource

	
	N,A
	N,A,N
	N,A,N,N
	2nd PUCCH resource

	
	A,N
	A,N,N
	A,N,N,N
	3rd PUCCH resource

	
	
	N,N,A
	N,N,A,N
	4th PUCCH resource

	
	
	N,A,A
	N,A,A,N
	5th PUCCH resource

	
	
	A,N,A
	A,N,A,N
	6th PUCCH resource

	
	
	A,A,N
	A,A,N,N
	7th PUCCH resource

	
	
	
	N,N,N,A
	8th PUCCH resource

	
	
	
	N,N,A,A
	9th PUCCH resource

	
	
	
	N,A,N,A
	10th PUCCH resource

	
	
	
	A,N,N,A
	11th PUCCH resource

	
	
	
	N,A,A,A
	12th PUCCH resource

	
	
	
	A,N,A,A
	13th PUCCH resource

	
	
	
	A,A,N,A
	14th PUCCH resource

	
	
	
	A,A,A,N
	15th PUCCH resource




	Lenovo
	For Case 2, we support Opt2-1-3.
For Case 3, we support Opt 3-1-3

With cDAI*, we think both case 2 and case 3 can be merged into one case as cDAI* is transparent to UE. UE just follows the last cDAI* among multiple G-RNTIs.

For the solution based on the sum of last C-DAI for each G-RNTI, it is obvious that the error case of last DCI missing happens more frequently than the solution based on cDAI*. Assuming the number of configured G-RNTI is 4, then there are 4 last DCIs and the probability of one last DCI missing is 4 times that of cDAI* based solution as there is only one last DCI. As long as one DCI is missed, the sum of last C-DAI is wrong so as to generate a wrong HARQ-ACK bit combination.

For Alt 4, when the number of configured G-RNTI is 4, if gNB transmits 4 DCIs for 4 G-RNTIs, then each DCI is not protected by C-DAI. It does not make sense to use the sum of last DCI for determining number of bits. While for cDAI*, it can work properly as legacy.



	ZTE
	For Case 2, the UE receives the same G-RNTI. Therefore, all the UE have the same understanding on the C-DAI. The G-RNTI is a good reference HARQ-ACK value generation across G-RNTI. 
For Case 3, the situation is more complicated. Since different UE has the different G-RNTI set, the constructed HARQ-ACK values may not be the network understanding. The G-RNTI may not be used for HARQ-ACK value construction. 

	MediaTek
	Regarding case 1, case 2 and case 3, we basically agree with vivo’s comments UE cannot determine it is case 1 or case 2 or case 3 from receiving perspective. From UE’s perspective, it knows how many G-NRTIs are configured for the UE, and it need to generate the HARQ-ACK bits based on the configurated information. From our understanding, the case 1 focus on the single G-RNTI situation, and case 2 indicate multiple G-RNTIs situation. Thus, we think the case 3 is not needed, in other word, we support Opt3-2 for case 3. For case 2, we think the Opt2-1-2 can work and is simpler.

	Ericsson 2
	A general comment on Case 1/2/3. We think that just supporting a single G-RTI would limit the flexibility of NACK-only too much and that therefore multiple G-RNTIs should be supported. Case 2 is however rather artificial and not so likely, so for multiple G-RNTIs Case 3 is what we should focus on. 
If there can also be some optimization for Case 2 that’s fine, but let’s focus on Case 3. 

For Case 3 we have not seen any other proposal than cDAI* (Opt3-1-3) that would work. With cDAI*, all UEs sharing the same “global CB” can have the same PUCCH configuration, so there is no complexity issue involved here. 
@Qualcomm: If supporting two DAIs (i.e. also cDAI for further performance optimization) has too much complexity implication, we are fine to limit Case 3 to just cDAI*, in which case we do not see any complexity impact.

With cDAI* for Case 3 (and Case 2) we would have a harmonized solution in the sense that for NACK-only the cDAI/cDAI* field is always incremented for each TB that is part of the same “global” CB, i.e. which uses the same PUCCH resource set/slot for NACK-only feedback.

Companies that claim that “sum of cDAI” (Opt3-1-2) would work for Case 3 are invited to demonstrate that. 
In our understanding, all UEs sharing the same “global” CB need to have the same PUCCH configuration for NACK-only, i.e. a certain A/N combination of up to 4 bits always maps to the same PUCCH resource in the air. This must necessarily be the case for UEs receiving 4 TBs, and since sub-tables (for CB size<4) are derived from the full table this must also apply for sub-tables. 

Since the cDAI value is the same ('00') irrespective of the position of the TB in the “global” CB, a single received TB will result in the same transmitted PUCCH, so UE1 receiving only TB1 and UE2 receiving only TB2 will both send the same PUCCH resource (if they both have NACK for the TB), which of course is fatal.

Theoretically, one could also imagine a solution where the gNB manipulates the cDAI values by implementation, so that the received cDAI value of each received TB points to the right CB position in the “global” CB. This would however be effectively equivalent to using cDAI*. If such “implementation-based” manipulation of cDAI is used, this would however trigger the UE to send NACK on the non-existing TB positions, in which other UEs may receive other TBs, so this would not work. Instead, there would need to be a requirement that the UE sends ACK for these. And then we are in cDAI* instead. Therefore, legacy use of cDAI is not possible even with such implementation-based manipulation and instead cDAI* needs to be specified.

Unless it is explained how cDAI can work with Case 3, the only working proposal is cDAI*, for which we do not see any significant concerns. It is also important to support the multiple G-RNTI case, for which Case 3 is the relevant to focus on.


	CATT
	We support Case 2 and Option2-2-2.
One thing should be further clarification, will the network configure the same PUCCH resource set of NACK-only for the UEs configured with same/different sets of G-RNTIs? 
· For case 2, gNB can configure the same PUCCH Resource set of NACK-only to the UEs with same set of G-RNTIs and the each UE will select one PUCCH resource to feedback NACK-only from the PUCCH resource set based on the decoding result of received TBs. 
· For case 3, we wondering why the network must configure the same PUCCH Resource set of NACK-only to the UEs with different G-RNTIs? If this case is allowed, the UE requires to consider the itself configured G-RNTIs and other UE’s configured G-RNTIs when constructs NACK-only codebook. This will bring unnecessary complexity to design of NACK-only CB without any benefit. In our view, it can up to network configuration to avoid configuring the same PUCCH Resource set of NACK-only to the UEs with different G-RNTIs.

For ‘how to count and order the HARQ-ACK bits’, Option 2-2-2 is align with current ACK/NACK based feedback. In additional, we think the ‘last DCI mission of one G-RNTI’ is not an issue from a group of UEs. We agree with FL’s respond in the previous discussion, as long as NOT all UEs from the same group received the TB correctly but was missed by a certain UE, gNB will retransmit that TB per the table agreed.

Therefore, we support Case 2, and 0ption2-2-2 is preferred. 




	Qualcomm2
	Thanks for Ericsson’s explanation. 
For Case 2, 
For Opt2-1-3, the cDAI* across multiple G-RNTIs may be more robust to DCI missing. But as mentioned by several companies, RAN1 has agreed that the multiplexing of ACK/NACK-based feedback of multiple G-RNTIs is using the cDAI per G-RNTI and concatenation in the order of G-RNTI for Type-2 CB, similar as Opt2-1-2. I’m wonder whether different scheme/enhancement needs to be considered for multiplexing NACK-only feedback for multiple G-RNTIs only, relative to using the existing scheme as multiplex ACK/NACK feedback for multiple G-RNTIs.
For Case 3
One question on Opt3-1-3, if cDAI* can be supported by UE (which we think should be subject to UE capability), I’m wondering whether new RRC signaling is still needed, e.g., to indicate the total size of the codebook, when to use cDAI or cDAI* or both indicated in GC-DCI, etc.. 

	Ericsson
(Round 4)
	@CATT: We think the gNB needs to configure the same NACK-only PUCCH resource set (at least the same 1/3/7/15 PUCCH resources for the shared CB) to all UEs sharing NACK-only codebook. But, of course, the gNB could configure different sub-groups of UEs with non-overlapping/different PUCCH resource sets. But they would then be independent and would not share the same NACK-only PUCCH resource set, so would behave as different NACK-only groups. For the gNB, the simplest is also to monitor a single PUCCH resource set, which is the same for all UEs sharing the NACK-only CB.

When all UEs share the same PUCCH resource set/slot, since any G-RNTI could occupy 0-4 TBs, we think the PUCCH resource set needs to be the same for different UEs. But we do not see any particular issues with this. 
We think however that the gNB, for a given UE, should be able to configure multiple alternative PUCCH resource sets for NACK-only, and by PRI dynamically indicate which PUCCH resource is valid for the current NACK-only feedback. This allows the gNB some scheduling flexibility. Using PRI in this way is still FFS but  we think this is important and should be agreed.

About the impact of a missed “last” PDCCH of a G-RNTI, of course as long as at least one other UE reports NACK correctly for all transmitted TBs, this is not an issue. However, this is not a reasonable assumption. The NACK-only solution must assume that the UE sending NACK can be, and often is, the only UE that sends NACK for a TB. And for this case, the missed PDCCH is fatal for Opt2-1-2 but not for Opt2-1-3 (cDAI*).

@Qualcomm: 
About Case 2, we agree that with cDAI* the multiplexing would be different from the ACK/NACK solution. However, we believe that the NACK-only solution is anyway so different from the ACK/NACK solution, so this does not have any importance. Performance should instead have priority since there is no complexity impact of using cDAI* rather than cDAI for Case 2. If co-existence with Type II CB ACK/NACK UEs is needed, cDAI is used.

About need for new RRC signaling:
We think Case 1 and Case 2 with cDAI can be supported without RRC signaling impact and could be a basic capability. Whether Case 1 or Case 2 is used does not need to be signaled, since UE can always assume Case 2 and Case 1 would be a special case of Case 2.
Following up on Qualcomm’s idea and comment about cDAI*, we agree that cDAI* would require additional RRC signaling and that support of cDAI* could be a UE capability. We think however that any solution for Case 3 is likely to require additional RRC signaling, so this is not special for cDAI*.

A solution could then look like:
Basic solution (mandatory)
Opt2-1-2, covering Case 2 (and with Case 1 as a special case) using cDAI with agreed CB table.

UE capability
Opt3-1-3 (cDAI*), covering Case 3, agreed CB table cannot be used, but can easily be replaced
· FFS CB table for Opt3-1-3 (Ericsson’s proposed table can work)
· FFS Whether both cDAI and cDAI* can be provided in DCI to support co-existence with Type II CB ACK/NACK UEs and to improve robustness.
In all cases (Case 1/2/3) the UE can infer the CB table size from the received cDAI/cDAI*.
  



Summary
	FL1 response:
I seems difficult to converge in this meeting and companies need more time to communicate/understand each other. FL will not report this issue and in the end we may agree on FFS this entire proposal for the next meeting. 
Companies are still encouraging to continue the discussion in Round-4 by commenting/questioning to each other for better understanding, which is hopefully able to facilitate the next meeting discussion so as to close the issue. 




(CLOSED)PDSCH processing timeline for NACK-only
(CLOSED)Reference PUCCH for defining timeline
In R15/R16, the UE processing time Tproc1 is defined as the minimum required gap between the end of the PDSCH reception and the earliest possible start of the PUCCH carrying the corresponding HARQ-ACK. 
In addition to the PDSCH processing time, another timeline related to PUCCH resource is N3 used in HARQ-ACK codebook construction. If a UE determines a first PUCCH resource for HARQ-ACK in a slot, and later receives a second DCI indicating another HARQ-ACK also in the slot, the time gap between the second DCI and the first PUCCH resource is required to be larger than N3. The details about N3 can be found in the follow spec.
	If a UE determines a first resource for a PUCCH transmission with HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH or detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than [image: ] from the beginning of a first symbol of the first resource for PUCCH transmission in the slot where,  and  are defined in clause 4.1 of [4, TS 38.211] and [image: ] corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs providing the DCI formats and the SCS configuration of the PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the second DCI format and for all serving cells with corresponding HARQ-ACK information multiplexed in the PUCCH transmission in the slot,[image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]; otherwise , [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]. 



For a UE configured in NACK-only mode, the PUCCH resource depends on the decoding of PDSCH, which means gNB has no knowledge about which PUCCH is used by UE to report NACK-only HARQ-ACK feedback and blind decoding through the whole PUCCH resource set is required. Thus, it is hard for gNB to guarantee the time gap between the end of the PDSCH reception and the earliest possible start of the chosen PUCCH is always larger than . Therefore, a reference PUCCH is needed for defining the timeline. 

[bookmark: _Ref102507891]Round-1
Regarding how to define the reference PUCCH for defining PDSCH processing timeline in terms of   and , one possible solution is to use the starting symbol of the NACK-only PUCCH resource set as the reference point for NACK-only feedback, where the starting symbol of the PUCCH resource set means the earliest starting symbols of all the PUCCH resources in the set. With the earliest starting symbol as the reference PUCCH, gNB can always guarantee the PDSCH processing timeline is satisfied.
Proposal 2.3.3.1.1
The PUCCH with the earliest symbol in the resource set configured for NACK-only feedback is used as the PUCCH for determining the PDSCH processing timeline in terms of   and the timeline of UE reporting HARQ-ACK in terms of .

Company views
	Company
	Comments

	Nokia, NSB
	Support

	Qualcomm
	Not sure it is necessary to define a new reference point. Our understanding of PUCCH resources for more than one NACK-only bits is to use different PUCCH sequences but same time/frequency resources. 

	Samsung
	The consideration motivating the proposal is valid but the proposal requires further discussion. The overall issue is similar to that for proposal 2.3.4.1. For example, it is possible to address this proposal, and the next one, and proposal 2.3.4.1, and any related timeline issue with a single solution – i.e. all PUCCH resources have same symbols.
Also, it would be preferable to discuss timing issues in general. For example, currently it is not allowed (error case) for a UE to receive DCI scheduling PUSCH in a slot after receiving a DCI triggering multicast PUCCH in the slot – but that situation cannot be avoided both in practice and by default in some scenarios such as when a UE multiplexes CSI in the PUSCH.

	vivo
	We are not sure it is necessary to define a new reference point, either. Our understanding is that the PUCCH resources actually used for more than one NACK-only bits should meet the timeline. From gNB perspective, for safety, earliest symbol from PUCCH resources for more than one bit NACK-only feedback can be used. However, from spec perspective, no define a new reference point

	ZTE
	Not sure whether we need to define this in the spec. Even if this is not specified in the spec, network may have to do something to guarantee this timeline.

	NTT DOCOMO
	OK

	FL response
	As Samsung commented, we may need to look at proposal 2.3.3.1.1, 2.3.3.1.2, and 2.3.4.1 together because the consideration motivating the proposal seems common, i.e., the PUCCH resource can only be determined after all TBs are decoded, which is the significant difference from the legacy. 
For example, the processing time currently defined is not applicable to NACK-only as illustrated in the figure, so when defining the processing time, a reference PUCCH needs to fixed, and the PUCCH with the earliest symbol is more sensible to be the reference. 
When NACK-only is overlapped with other UCI/PUSCH, NACK-only is converted to ACK/NACK and multiplexed, then how to adjust whether there is overlapping because the PUCCH resource depends on decoding results but this multiplexing procedure should not depend on decoding results to avoid NW blind decoding. The underlying reason this issue is to be considered is NW cannot guarantee the up to 32 PUCCH resources for NACK-only always having the same time and frequency location, especially because it is semi-static configured by RRC. 

	Ericsson
	Support


(CLOSED)PDSCH processing timeline
One company discussed the PDSCH processing timeline for NACK-only based feedback and proposed to extend Tproc1:
	R1-2203070
Huawei
	Proposal 10：Extend Tproc1 by adding d3 in NACK-only reporting mode and set the value of d3 as, 
SPDSCH - SPDCCH + N1
where SPDSCH is the ending symbol of PDSCH, SPDCCH is the ending symbol of PDCCH, and N1 is the same as the N1 in Tproc1.
Proposal 11: Define the reference point as the starting symbol of PUCCH resource set instead of the chosen PUCCH for NACK-only feedback, and use the new reference point for PDSCH processing time, where the starting symbol of the PUCCH resource set means the earliest starting symbols of all the PUCCH resources in the set.
Proposal 12: Define the reference point as the starting symbol of PUCCH resource set instead of the chosen PUCCH for NACK-only feedback, and use the new reference point for N3, where the starting symbol of the PUCCH resource set means the earliest starting symbols of all the PUCCH resources in the set. 




Background: 
In R15/R16, the UE processing time Tproc1 is defined as the minimum required gap between the end of the PDSCH reception and the earliest possible start of the PUCCH carrying the corresponding HARQ-ACK. UE is required to finish PDSCH reception and PUCCH preparation during the Tproc1 time. 

	
[bookmark: _Hlk508187268][bookmark: _Hlk500865557][bookmark: _Hlk45742881]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 



For a R15/R16 UE, PUCCH resource is determined by PDSCH slot, K1 value and PRI. All the information can be determined based on the DCI scheduling the corresponding PDSCH, which means UE can do the preparation of PUCCH resource right after the decoding of DCI.
However, for a UE configured with Alt4 for more than one TB with NACK-only reported in the same slot, the PUCCH resource depends on the decoding of PDSCHs. Thus, UE can only start the preparation of PUCCH resource after the decoding of PDSCHs. Compared to the UE in ACK/NACK reporting mode, UE in NACK-only mode requires more time to do the PDSCH reception and PUCCH preparation. Therefore, Tproc1 as specified needs to be extended to include the case for NACK-only based feedback, e.g., by adding d3 in the formula. 
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Regarding the value of d3, two options are discussed:
· Option 1: The value of d3 equals to the time gap between PDCCH ending symbol and PDSCH ending symbol plus N1.
· Option 2: The value of d3 depends on the UE capability and can be reported by UE.
With option 1, given the PUCCH determination is postponed as shown in the figure, the value of d3 can be set to the postponed time. According to the figure, the PUCCH determination is postponed as
SPDSCH - SPDCCH + TPDSCH_decod - TPDCCH_decod
where SPDSCH is the ending symbol of PDSCH, SPDCCH is the ending symbol of PDCCH, TPDSCH_decod is the decoding time for PDSCH, and TPDCCH_decod is the decoding time for PDCCH. As the decoding time for PDCCH is always shorter than the one for PDSCH, TPDSCH_decod - TPDCCH_decod can be set to N1 for simplicity. Thus the value of d3 equals to 
SPDSCH - SPDCCH + N1
where N1 is the same as the N1 in Tproc1.
With option 2, UE can choose one value from the pre-configured candidate value set and report it as d3. However, if UE has different value for d3, from network perspective, the scheduling for the PUCCH transmission will turn out considering the worst case with the largest value of d3. Therefore, it is eventually equivalent to taking a reasonable value as a fixed value for d3 as in option 1. 

Proposal 2.3.3.2.1
When UE is configured with NACK-only based feedback, extend UE PDSCH processing procedure timeline Tproc1 by adding d3 and d3=SPDSCH - SPDCCH + N1, where SPDSCH is the ending symbol of PDSCH, SPDCCH is the ending symbol of PDCCH, and N1 is the same as the N1 in Tproc1.

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal

	Qualcomm
	Thanks for raising this issue. Some questions for clarification:
Does this ‘SPDSCH - SPDCCH’ consider PDSCH repetitions? It may extensively increase the required processing timeline if large number of repetitions is configured. In case of NACK-only, how likely this issue will happen. In worst cases, even if the processing time is not sufficient for the last PDSCH, UE can just send NACK for the last PDSCH, rather than discard all the previous PDSCHs. 

	Samsung
	Similar comment as for 2.3.3.1.1. 

	vivo
	Similar comment as for 2.3.3.1.1. 

	ZTE
	We are not sure about the necessity of d3 here.
For legacy ACK/NACK based feedback, UE also needs to first decode PDSCH and then generate feedback, choose PUCCH sequence, etc. This is similar to NACK-only feedback. Once UE decodes PDSCH, UE can determine the PUCCH resource for NACK-only. 

	MediaTek
	Thanks for pointing the issue. We think it is a valid issue. As FL indicated, for the more than one TB with NACK only case, the UE needs to prepare the PUCCH processing after decoding the PDSCH instead of after DCI parsing used by legacy unicast. So, it needs to extend the Tproc1 processing time. Regarding the specific value, we have the similar question with QC, and it needs further clarification.

	Ericsson
	Support
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This is the first meeting discussing this essential issue, so maybe too early to go far. Let’s take steps back.
Firstly, we should get everybody on the same page that the following PDSCH processing is defined for ACK/NACK based and it is assumed UE implementation should be based on this timeline definition. 
	From TS38.214
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If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 



Secondly, it should be also the common understanding that PUCCH resource for NACK-only can only be determined after PDSCH decoding, which is different from for legacy as shown in the following figure.
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Observation 1: The current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 is for ACK/NACK based feedback. 
Observation 2: For NACK-only based feedback, PUCCH  resource for NACK-only can only be determined after PDSCH decoding. The current  is not sufficient for NACK-only based feedback. 

Proposal 2.3.3.3.1
Extending the PDSCH processing procedure timeline for NACK-only based feedback as:
+
· Note:  is the same as defined in clause 5.3 TS 38.214 where N1 is based on the UE processing capability 1.
· FFS: value for . 
· FFS: which PUCCH resource from the resource set configured for NACK-only is used for the reference PUCCH for defining . 

Company views
	Company
	Comments

	Nokia, NSB 
	Ok. 

	Samsung
	Do not support. 
As previously mentioned, a joined discussion with 2.3.4.2 is needed. Please see comment for 2.3.4.2.

	NTT DOCOMO
	OK

	ZTE
	We don’t see the need to prolong the processing timeline for NACK-only. For NACK-only feedback, the UE transmits PUCCH when it does not decode the transport block correctly. It is the same as that the UE transmits PUCCH to carry NACK for ACK/NACK feedback when it does not decode the transport block correctly. Extending the PDSCH processing timeline is not needed.

	CATT
	Don’t support. It is not necessary to introduce  a new parameter of T_offset. The simplest method is to define the first uplink symbol of the PUCCH resource configured for NACK-only HARQ-ACK feedback as the referent symbol for the PDSCH processing procedure time.

	HiSilicon
	MediaTek and Qualcomm asked question regarding the specific value in Round-1. The extended time in Proposal 2.3.3.2.1 does not need to count PDSCH repetition because the PUCCH resources is determined after decoding all PDSCH and  is also defined from after the last symbol of PDSCH. Even though there is no PDSCH repetition, the current processing timeline needs to be extended because PUCCH can only be determined after decoding PDSCH. 
This is not an issue NW vendor says it is not necessary, then it is not necessary for UE implementation. At least no other UE vendor says it is not necessary so far. 
Regarding Samsung’s comment, even though all the PUCCHs for NACK-only configured with the same starting symbol and the same number of symbols or even though it is a single TB for NACK-only, the current PDSCH processing timeline is not sufficient. The difference is the time for determining the PUCCH resource (including whether send it or not) can only be possible after decoding the PDSCH. For legacy ACK/NACK based, PUCCH resource can be determined after decoding PDCCH. 




Summary
	Regarding whether extending PDSCH processing timeline, the following is observed from the last two rounds discussion:
NW/operator:
· Nokia, Ericsson, DOCOMO, Huawei supports
· Samsung suggests discussing together with proposal 2.3.4.2
· ZTE, CATT don’t support. 
UE:
· MediaTek views issue is valid
· Qualcomm asked question about the value for the case of PDSCH repetition.
· HiSilicon supports. 
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More companies may need to further check since this is the first meeting to discuss this issue. FL suggests further discussing this issue in next meeting with some guidance for further study as the following proposal:
Proposal 2.3.3.3.2
Regarding the PDSCH processing procedure timeline for NACK-only based feedback, further discuss on whether/how to extending the PDSCH processing procedure timeline. 
· Note1: The current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 is for ACK/NACK based feedback.
· Note2: For NACK-only based feedback, PUCCH  resource for NACK-only can only be determined after decoding PDSCH. 


Company views
	Company
	Comments

	Samsung
	Timeline issues and issues related to multiplexing/resolving overlapping can be discussed once a decision is made whether to have PUCCH resources with different symbols. 
If the resources have same symbols, no other discussion is needed and the specifications are complete from every aspect. Even though a UE may not know the exact resource prior to decoding, that does not matter for timelines or for multiplexing/resolving overlapping. 

	vivo
	Agree with Samsung.

	MediaTek
	Support the proposal. 
The issue is valid, and we agree with FL’s proposal for further study as it is proposed firstly and needs more time to check the value.

	ZTE
	Agree with Samsung.

	Nokia, NSB
	We are ok to discuss later.

	LG Electronics
	Agree with Samsung.

	NTT DOCOMO
	OK to discuss later


Summary
	FL1 response:
As Samsung suggested, we can agree both proposals together with the intention to further discuss in the next meeting. 
This one will be reported on GTW for quick approval.  



(CLOSED)Multiplexing NACK-only with others
If PUCCH transmission for NACK-only based feedback overlaps in time with other PUCCH or PUSCH, the UE will multiplex the NACK-only based feedback with other UCI in PUCCHs or PUSCHs by transforming NACK-only into the ACK/NACK information, as described in section 18 of TS 38.213.
When more than one NACK-only feedback is transmitted in the same PUCCH transmission and Alt 4 is applied, the UE will select one PUCCH resource from the configured PUCCH resources for NACK-only feedback according to the decoding results of each PDSCH. 
However, gNB doesn’t know the decoding result of each PDSCH before receiving HARQ-ACK report. Then the issue is how to determine whether a PUCCH for NACK-only overlaps in time with other PUCCHs or PUSCH. 
Some companies submitted proposals as follows:
	R1-2203070
Huawei
	Observation: When UE multiplexes PUCCH transmission for Atl4 with other UCI/PUSCH for the same priorities, how to determine the resource overlapping needs to be defined. 
Proposal 9: Define the nominal NACK-only PUCCH as a PUCCH consisting of all the symbols from PUCCHs of the NACK-only PUCCH resource set and the nominal NACK-only PUCCH is used for determining whether PUCCH for NACK-only overlaps with other UCI/PUSCH for multiplexing for the same priority.


	R1-2203427
CATT
	Proposal 4: When more than one NACK-only feedback is transmitted in the same PUCCH transmission and Alt 4 is applied, use all PUCCH resources configured/indicated for NACK-only to determine if a PUCCH transmission for NACK-only overlaps in time with other PUCCHs or PUSCH, i.e. overlap occurs if any one of PUCCH resource configured/indicated for NACK-only transmission overlaps in time with other PUCCHs/PUSCHs

	R1-2203838
Langbo
	It is still open how to resolve overlapping among PUCCH resources in the set of PUCCH resources and other PUCCHs or PUSCHs. If PUCCH resources in the set of PUCCH resources are considered independently, i.e., only the overlapping among the selected PUCCH resource and other PUCCHs or PUSCHs is resolved, the multiplexing result depends on the value of the HARQ-ACK information bits. This may lead to chick-and-egg situation at gNB side as gNB may not be able to know the multiplexing result prior to successfully decoding the HARQ-ACK information bits. Note that blind decoding by gNB may not work effectively especially when the HARQ-ACK bits are multiplexed on a non-sequence based PUCCH or PUSCH. A simple way to address this problem is to consider the PUCCH resources in the set of PUCCH resources as a whole when multiplexing with other PUCCHs or PUSCHs.

	R1-2203874
Samsung
	Proposal 4: For resolving collisions with other PUCCHs or PUSCHs of same priority for a UE in case of “NACK-only” reporting mode, specify one of:
a) all PUCCH resources have same symbols 
b) the UE assumes the PUCCH resource for all-NACK values for any HARQ-ACK values 
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As analyzed in [1], to solve this issue, the nominal NACK-only PUCCH can be used for the determination based on the pre-configured NACK-only PUCCH resource set. Some options can be considered as listed as follows:
· Option 1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set, as the yellow block in the following figure (the NACK-only PUCCH resource set includes PUCCH1~PUCCH3).
· Option 2: 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, as the green block in the figure.
· Option 3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot, as the blue block in the figure.
Among all three options, option 1 is suggested as it only consists of the symbols belonging to the PUCCHs of the NACK-only PUCCH resource set. Option 2 and option 3 may consist of symbols not belonging to the PUCCHs in the set, and multiplexing may happen more frequently especially for option 3.
The other two companies in [6] [11] recommends to use all PUCCH resources indicated for NACK-only to determine overlapping or consider the PUCCH resources in the set of PUCCH resources as a whole when multiplexing with other PUCCHs or PUSCHs, i.e. overlap occurs if any one of PUCCH resource configured/indicated for NACK-only transmission overlaps in time with other PUCCHs/PUSCHs, which is understood option 1. 
One company in [12] propose to specify one of two schemes: a) all PUCCH resources have same symbols; b) the UE assumes the PUCCH resource for all-NACK values for any HARQ-ACK values. Apparently, a) is too restrictive for network scheduling and b) does not really reflect whether the resources are overlapped because all-NACK is of low probability in general. 
With this analysed, FL suggests taking option 1. 
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Proposal 2.3.4.1
Define the nominal NACK-only PUCCH as a PUCCH consisting of all the symbols from PUCCHs of the NACK-only PUCCH resource set and the nominal NACK-only PUCCH is used for determining whether PUCCH for NACK-only overlaps with other UCI/PUSCH for multiplexing for the same priority.

Company views
	Company
	Comments

	Nokia, NSB
	Not support.
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 are to be transmitted in the same slot using Alt. 4, and if the corresponding PUCCH resource does not overlap with the PUCCH resource of other, 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.


	Qualcomm
	If this is only for the case of multiplexing more than one NACK-only bits in PUCCH, we can use different PUCCH sequences but same time/frequency resources. The overlapping of this PUCCH resource and others can be treated using existing rules. 

	Samsung
	Do not support because the proposal does not solve the problem.
The issue is not only to define a PUCCH resource for the “all-NACK” case. If the number of symbols for PUCCH resources are different for other HARQ-ACK values, a gNB cannot know in general if there is overlapping of PUCCH and PUSCH and cannot know whether a UE multiplexes HARQ-ACK in the PUSCH (and, due to UE-common PUCCH resources, PUCCH DTX cannot work as there can be transmissions from other UEs in any resource). 
The all-NACK resource does not relate to how likely or not is for a UE to have all-NACK values – it is only for a general reference resource and it is the only choice for the 1-bit case.
If the all-NACK resource is not used as reference, the alternative is for all PUCCH resources to have same symbols. That is the simplest solution for the specifications as it also solves the issues in the previous two proposals and removes any related timeline issues and is not restrictive to the NW. For example, a likely configuration would be to have different cyclic shifts for the resources. Also, there is no reason to have different coverage/BLER (due to different number of symbols) depending on what the HARQ-ACK values are and that may have further specification impact if it is to be avoided.

	Lenovo
	Agree with Qualcomm and Samsung.

	vivo
	Same view with QC and Samsung, we prefer to use different PUCCHs with the same time domain configuration to simplify the issue. 

	OPPO
	Not support this proposal with the similar view of Nokia and Samsung.

	ZTE
	We don’t support this proposal.
From our perspective, as long as any configured NACK-only PUCCH resource is overlapped with UCI/PUSCH for multiplexing, the multiplexing can be performed.

	NTT DOCOMO
	For multiplexing of NACK-only feedback and ACK/NACK-based feedback, we agree with Nokia. Multiplexing should be applied when both are reported in the same slot.
For multiplexing conditions of NACK-only feedback and CSI/PUSCH, we support proposal 2.3.4.1. It seems a bit restrictive to use the same symbol for all PUCCH resources.

	Langbo
	We support this proposal. We are also fine with Option 3. We think it is too restrictive if all PUCCH resources can be only configured to use a same set of symbols.

	Ericsson
	Not support. We have same view as Nokia. 

	CATT
	We don’t support this proposal. 
Share same view with ZTE. It is recommended to use all PUCCH resources indicated for NACK-only to determine overlapping, i.e. overlap occurs if any one of PUCCH resource configured/indicated for NACK-only transmission overlaps in time with other PUCCHs/PUSCHs.

	LG Electronics
	We agree with Qualcomm and Samsung
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This is the first meeting discussing this essential issue, so maybe too early to go far. Let’s take steps back.
Firstly, 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)
}
Given PF0 and PF1 are both supported, it does not make sense to configure the same starting symbol and the same number of symbols for all the PUCCH resources (especially to PF0 there is even not enough initialCyclicShift to configure 15 PUCCH orthogonal PUCCH resources for 4TBs.) and it is too restrictive to network as well. In addition, when NACK-only for Alt4 overlaps with other UCI/PUSCH, NACK-only is transformed into ACK/NACK and operate multiplexing. However, the multiplexing should not depend on UE decoding results because otherwise NW will do blind decoding.  
Observation 1: For the PUCCH resources in the PUCCH resource set configured for NACK-only feedback, the PUCCH resources may have different starting symbol and/or number of symbols.
Observation 2: When UE multiplexes HARQ-ACK bits transformed from NACK-only for Alt4 with other PUCCH/PUSCH transmission, how to determine whether the resources are overlapped needs to be defined.
Proposal 2.3.4.2
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:
· Option 1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Option 2: 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.
· Option 3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Note: The terminology of the “nominal NACK-only PUCCH” is used for facilitate describing the issue. Up to editor for the specification impact. 


Company views
	Company
	Comments

	Moderator
	Please indicate which option you support. 

	Nokia, NSB 
	Prefer option 3. 
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 are to be transmitted in the same slot (e.g., using Alt. 4), and if the corresponding PUCCH resource does not overlap with the PUCCH resource of other, 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. 
 

	Lenovo
	We support opt 2.

	Langbo
	Our first preference is Option 1, while we can also accept Option 2 or Option 3 if it is majority view.

	Samsung
	We do not support the above options (Option 1 is OK as default reference resource in case of one bit). The simplest and complete solution for all timeline and resource overlapping issues is: “a UE does not expect the resources to have different symbols”. 
We do not agree with the argument that resources cannot have same symbols (or that is difficult to support) – that is already the case in LTE deployments for channel/resource selection and under much less flexibility than what NR allows. For example, it is trivial for a NW to use different CS for the resources. Also, it is not reasonable to have different coverage depending on the values of HARQ-ACK bits (due to using different symbols). 
Another problem with all above options is that they will require more maintenance at least for adjustments to the definition of timelines and the resolution of overlapping. At least one new UE capability will also be required for a UE to resolve overlapping and perform multiplexing when PUXCH transmissions do not actually overlap (which will also affect UE hardware which is not allowed by the WID). 

	NTT DOCOMO
	For multiplexing NACK-only based feedback with ACK/NACK based feedback, we prefer Option 3.
For multiplexing NACK-only based feedback with CSI/PUSCH, we prefer Option 2.

	ZTE
	We prefer Option 1. We also agree Samsung that all the NACK-only resource configured with the same symbol is a simple solution.

	CATT
	We share same view with Samsung. If symbols of all the PUCCH resources are same, then the issues on multiplexing NACK-only with others and PDSCH processing timeline for NACK-only can be solved.

	Qualcomm
	Opt1. Same understanding as Samsung. We should use the different sequences in the PUCCH with the same time/freq resources for Alt4.

	Huawei, HiSilicon
	The PDSCH processing timeline has no relevance to the PUCCHs configuration. Even though all PUCCHs have the same starting symbol and the same time duration, the current PDSCH scheduling timeline is not sufficient. The two issues should be discussed separately. 



Summary
	Based on the comments, summary of views:
Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Langbo (ok with others), ZTE, Qualcomm, Huawei, HiSilicon
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.
· Lenovo
Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Nokia, DOCOMO
Opt4(new): All PUCCHs have the same starting symbol and the same time duration
· Samsung,
· ZTE/Qualcomm/CATT also share the same view as Samsung
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Little chance to converge in the first meeting discussing this issue but deriving guidances for further discussion in the next meeting would be helpful. 

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

Company views
	Company
	Comments

	Samsung
	We support Opt. 4 (and support Opt.1 to determine a reference resource for “all-ACK”).
There is no issue with the number of CS – if not enough, another PRB can be configured for remaining resources. Most trivial for a NW to do. Having different number of symbols does not make sense for a number of reasons as previously discussed, will have a large maintenance/specification impact, require definition of at least one new UE capability, and may have implications that are not according to the WID. 
It is also noted that the requirement for same number of symbols does not need to be specified – it can be left to the NW. A UE does not need to support any procedures related to different resources having different symbols (i.e. no additional specifications). The only missing part is a reference resource for “all ACK” in order to determine multiplexing in another PUCCH or PUSCH. For that Opt. 1 is fine/enough.
If not possible to conclude at this meeting, it can be postponed to next meeting so that all implications for corresponding alternatives are identified in Tdocs.

	Lenovo
	OK to list all the options and down-select one in next meeting.

	vivo
	We support Opt. 4.
We share similar view with Samsung. Different PUCCH resources can be configured with different CSs and/or PRBs.  This option has minimum impact on spec and UE implementation.

	NTT DOCOMO
	OK

	CATT
	We are open to discuss Opt.1 and Opt.4. But, for Opt.2 and Opt.2, it may increase the possibility of NACK-only multiplexing with other PUCCH/PUSCH.

	MediaTek
	Ok for the further study.

	ZTE
	We support Opt1 and Opt4.

	Nokia, NSB
	Ok to list the options and down-select in the next meeting.
Of these options, we reiterate our support for Option 3.
A key concern with Option 4 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. 

	Qualcomm
	Opt4.

	Ericsson
	Opt4, with the addition that the proposal applies to all PUCCH belonging to the same resource set. The resource set could be selected by PRI in PDCCH as mentioned in the following FFS:
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. 


	LG Electronics
	We are fine with this proposal for the further study. We prefer Opt4.

	OPPO
	We are also open to further discuss about the options, and we are slightly prefer opt 1.

	CATT
	One candidate option is that the nominal NACK-only PUCCH consists of all the symbols of PUCCH resources determined by the number of  TBs required to feedback on the PUCCH slot. For example, if there are 3 TBs that require feedback NACK-only CB on a PUCCH slot, the first eight of PUCCH resources from the PUCCH resource set for NACK-only can be regarded as nominal PUCCH. 
In the current spec, the UE only using the PUCCH resource that will be used to feedback ACK/NACK to determine the overlapping between PUCCH and other UCIs/PUSCHs. The same principle can be reused for NACK-only, just extend one PUCCH resource to multiple PUCCH resources which will be used to feedback NACK-only CB. 



Summary
	FL1 response:
As Samsung suggested, we can agree both proposals together with the intention to further discuss in the next meeting. 
This one will be reported on GTW for quick approval.  




(CLOSED)Power determination for NACK-only
This issue is regarding the PUCCH transmission power for the “NACK-only” reporting mode. 
	R1-2203874
Samsung
	Proposal 2: For power determination of a PUCCH transmission for the “NACK-only” reporting mode, .  

Proposal 3: For power determination of a PUCCH transmission with multicast HARQ-ACK, a UE with two CLPC adjustment states applies the one corresponding to .  




[bookmark: _Ref102430451]Round-1
The PUCCH transmission power can be determined using  (as for PUCCH format 0 in Rel-15) since, due to the orthogonal resource selection, there is practically no dependence of the BLER on the number of HARQ-ACK bits. 
Proposal 2.3.5.1-1
For power determination of a PUCCH transmission for the “NACK-only” reporting mode in clause 7.2.1 in TS 38.213, .  

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal.

	Qualcomm
	ok

	Samsung
	Support

	Lenovo
	OK

	vivo
	ok

	OPPO
	OK

	ZTE
	OK

	NTT DOCOMO
	OK

	Langbo
	OK

	Ericsson
	Support

	Apple
	OK

	CATT
	OK



Also, regardless of HARQ-ACK reporting mode, the power for a PUCCH transmission with multicast HARQ-ACK follows the one for PUCCH with unicast HARQ-ACK. One remaining aspect is the CLPC adjustment state to apply when unicast PUCCH has two CLPC adjustment states. The CLPC adjustment state should be the one for  (as when the UE is not provided twoPUCCH-PC-AdjustmentStates or PUCCH-SpatialRelationInfo for PUCCH with unicast HARQ-ACK).

Proposal 2.3.5.1-2
For power determination of a PUCCH transmission with multicast HARQ-ACK mode in clause 7.2.1 in TS 38.213, a UE with two CLPC adjustment states applies the one corresponding to .  

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal.

	Qualcomm
	ok

	Samsung
	Support

	Lenovo
	OK

	OPPO
	OK

	ZTE
	OK

	NTT DOCOMO
	OK

	Langbo
	OK

	Ericsson
	Support

	Apple
	OK

	CATT
	OK




(CLOSED)Issue1-4: CB for disabled HARQ-ACK
The issue to be discussed is Type-1 HARQ codebook generation in cases where UE is configured with a mixture of ACK/NACK based HARQ and disabled HARQ for different G-RNTIs/G-CS-RNTIs to solve the FFSs from the following agreements:
	Agreement
For Type-1 codebook generation, 
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, FFS between the 3 alternatives below:
· Alt1: if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
· Other alternatives are not precluded

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. 




The submitted proposals are summarized as follows:
	R1-2203070
Huawei
	Proposal 13: For Type-1 codebook generation of dynamic multicast scheduling with multiple G-RNTIs, 
· if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
Proposal 14: For Type-1 codebook generation of dynamic multicast scheduling configured with ACK/NACK based feedback and multicast SPS configured with disabled HARQ feedback,
· UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH. 
Proposal 15: UE is not expected to be configured with Type-1 HARQ-ACK codebook and with presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI simultaneously.
· Note: this restriction is per UE.


	R1-2203194
ZTE
	Proposal 5: For Type-1 codebook generation, Alt2 should be adopted.
· Alt2: .if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
Proposal 6: 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, Alt2 should be adopted.
· Alt2: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.


	R1-2203227
TD-Tech
	Proposal 1: For Type-1 codebook generation, the following solution is suggested.
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, Alt 1 is used:
· Alt1: if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI


	R1-2203287
Nokia
	Proposal 13: For Type-1 codebook generation if at least one configured G-RNTI of the UE is with HARQ-ACK enabled, UE reports NACK for the G-RNTI(s) with HARQ-ACK disabled regardless of decoding results for that latter G-RNTI(s).


	R1-2203314
Speadtrum
	Proposal 1: For Type-1 codebook generation for G-RNTI, support Alt1, i.e., if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.


	R1-2203427
CATT
	Proposal 5: For Type-1 codebook generation, the UE will not report any HARQ-ACK information for the configured G-RNTI with HARQ-ACK disabled by RRC signaling.


	R1-2203526
vivo
	[bookmark: _Ref101790279]Proposal 7: For Type-1 codebook generation, 
· If at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· If the UE is configured with disabled HARQ feedback for multicast SPS scheduling, UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.


	R1-2203613
ETRI
	Proposal1: For Type-1 codebook generation, Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI is supported. 

Proposal2: 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, 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 disabled by RRC signalling.


	R1-2203699
Lenovo
	Proposal 5: For Type-1 HARQ-ACK codebook determination, UE does not report any HARQ-ACK information for a G-RNTI configured with disabled HARQ-ACK feedback.
Proposal 6: Type-1 HARQ-ACK codebook and presence of 1-bit HEI in DCI should not be configured simultaneously for a UE. 


	R1-2203974
OPPO
	Proposal 5: For Type-1 codebook generation, Alt 4 is supported that UE does not report any HARQ-ACK information for G-CS-RNTI with HARQ-ACK feedback disabled by RRC.

	R1-2204282
CMCC
	Proposal 7. For Type-1 codebook generation,  
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, Alt2 or Alt3 can be adopted.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
Proposal 8. 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, 
· Alt2 or Alt3 can be adopted.
· 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 disabled by RRC signalling.

	R1-2204354
DOCOMO
	Proposal 1: For Type-1 HARQ-ACK codebook generation for multicast
· When multiple G-RNTIs are configured, support Alt 1.
· When HARQ-ACK feedback for dynamic multicast scheduling is enabled and HARQ-ACK feedback for multicast SPS is disabled, support Alt 1.


	R1-2204717
MediaTek
	[bookmark: _Ref101803922]Proposal 8: For Type-1 codebook generation, all the configured G-RNTIs are with the same HARQ enabling/disabling behaviour via RRC signalling configuration, i.e., UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI.
[bookmark: _Ref101803924]Proposal 9: If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, UE is not expected to be configured with G-RNTI with HARQ-ACK enabled (or disabled) by RRC signalling and G-CS-RNTI with HARQ-ACK disabled (or enabled) by RRC signalling.


	R1-2204945
Ericsson
	Support Alt2
Proposal 24	We propose the same handling as for multiple G-RNTIs in dynamic scheduling, i.e. support Alt2, with a slight clarification: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled depending on the decoding results of corresponding PDSCH.

	R1-2204994
Qualcomm
	Proposal 1: 
If UE does not detect any DCI with enabled feedback (including unicast and multicast), UE does not report any HARQ-ACK feedback even if UE detects multicast DCI with disabled feedback;
If UE detects multicast DCIs with enabled and disabled feedback, 
· If UE is configured with Type-1 CB for multicast, 
· UE reports multicast HARQ-ACK feedback on the PUCCH resource/slot based on last DCI with enabled or disabled feedback
· For a multicast DCI with disabled feedback, UE reports NACK. 
· If UE is configured with Type-2 CB for multicast, 
· UE reports multicast HARQ-ACK feedback on the PUCCH resource/slot based on last DCI with enabled feedback.
Proposal 2: For a UE configured with Type-1 CB for multicast, if UE detects PDSCH scheduled by dynamic grant multicast and SPS multicast with at least one enabled feedback, 
· UE reports multicast HARQ-ACK feedback on the PUCCH resource/slot based on the last dynamic grant multicast DCI with enabled or disabled feedback. 
For multicast G-CS-RNTI or G-RNTI with disabled feedback, UE will report NACK regardless of decoding results of corresponding PDSCH.
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Based on the submitted proposals, observations are summarized as follows:
Alt1: UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH
· TD-Tech, Nokia, Spreadtrum, DOCOMO, Huawei
Alt2: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH. 
· ZTE, CMCC, Ericsson, Samsung, vivo
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.
· ETRI, CMCC, MediaTek, Samsung
Alt4: UE does not report any HARQ-ACK information for G-CS-RNTI with HARQ-ACK feedback disabled by RRC.
· CATT, Lenovo, OPPO, Samsung
The argument for Alt1 is that if the HARQ-ACK information for a TB with disabled HARQ-ACK feedback is fixed to NACK, gNB can decode the HARQ-ACK feedback using the known information.
Companies proposing Alt.2 argued that since the UE needs to send HARQ feedback if at least one TB position is received with an enabled G-RNTI, and with Type I codebook the full codebook is anyway sent, it does not make sense to send NACK for disabled G-RNTIs that are correctly received. However, others argued that as the UE anyway produces a Type-1 HARQ-ACK codebook, however, this will add more complexity to UE when constructing the codebook and there would be nearly zero gain on the network side.
One company also pointed out that there is a conclusion about ‘PUCCH resource Indicator’ and ‘PDSCH-to-HARQ_feedback timing indicator’ fields of DCI format 4_1/4_2 for HARQ feedback disabled as follows:
	Conclusion (RAN1#108e)
When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:
· PUCCH resource Indicator
· PDSCH-to-HARQ_feedback timing indicator



As long as one G-RNTI is configured with HARQ-ACK enabled, UE needs to report something to keep the Type-1 codebook size fixed. Given UE needs to decode the TB and generate the Type-1 codebook anyway, from UE side, it does not make sense seemingly to send NACK for disabled G-RNTIs that are correctly received but network does not expect to take that HARQ-ACK feedback either if it is disabled. Since reporting NACK has been agreed for the disabled HARQ for NR NTN, keeping the same approach may simplify specification change. FL suggests taking Alt1. 

Proposal 2.4.1-1
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH. 

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal.

	Qualcomm
	Our views in R1-2202994 are missing. We think if UE does not detect any DCI with enabled feedback (including unicast and multicast), the UE does not report any HARQ-ACK feedback even if UE detects multicast DCI with disabled feedback. If UE detects multicast DCIs with enabled and disabled feedback, UE reports NACK for the G-RNTI with HARQ-ACK disabled. To report ACK/NACK means UE ignores the gNB configuration of disabled HARQ-ACK feedback and send information which is not preferred to be reported. 
Therefore, we suggest changing the proposal as
Proposal 2.4.1-1
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled and at least one G-RNTI with HARQ-ACK enabled is detected, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH. 

Besides, we think it is not clear how to let UE determine PUCCH resource/slot in case of Type-1 codebook with enabled/disabled feedback. RAN1 to decide Alt1 or Alt2:
Alt1: PUCCH resource/slot is based on last DCI with enabled or disabled feedback
Alt2: PUCCH resource/slot is based on last DCI with enabled feedback

	Samsung
	NACK-only for NTN was agreed in order to reduce PUCCH transmission power in case of RM coding (due to known bit values). However, such reduction was not subsequently agreed. If that is now agreed for MBS (as it should as, otherwise, Alt. 1 is fully detrimental), there will not be commonality with NTN. There are also a few other occasions where MBS differs from NTN (e.g. on whether other fields, like the TPC or the PRI, from a DCI format associated with disabled HARQ-ACK are used or not). 
If a UE sends a bit, there is no other reason for that bit to not have any information. Alt. 4 would be closer to the spirit of disabling HARQ-ACK for a G-RNTI but either Alt. 2 or Alt. 3 are also fine to minimize specification impact (there is no added UE complexity). Alt. 1 is not preferred. 

	LG Electronics
	OK

	Lenovo
	Not support.
Since the HARQ-ACK feedback enabled or disabled is configured by RRC signaling, there should be no misunderstanding between UE and gNB on the Type-1 HARQ-ACK codebook size. 
For a G-RNTI configured with disabled HARQ-ACK feedback, it does make sense that UE shall not report any HARQ-ACK information for the G-RNTI.


	Vivo
	There is an editorial mistake in our proposal in our contribution. But in the text, we prefer to use Alt 2. As Samsung points out, NACK-only for NTN was agreed in order to reduce PUCCH transmission power in case of RM coding (due to known bit values). However, such reduction was not subsequently agreed. In addition, RM codeing is only used for UCI with no more than 11bits, for type 1 codebook, there may be more than 11 bits, typically. 

	OPPO
	Not support. Similar view with Lenovo that it should be aligned between gNB and UE on whether to report HARQ-ACK information by enabling/disabling.

	ZTE
	Similar view as Samsung, Alt.2 is more reasonable from our perspective.

	NTT DOCOMO
	Support. As per FL’s summary, Alt 1 would be useful to improve transmission performance of Type-1 codebook.

	Spreadtrum
	Ok

	MediaTek
	We still think the Alt 3 is simpler and it can be avoided by gNB implementation, and it will not be configured with G-RNTI with HARQ-ACK enabled by RRC signalling and G-CS-RNTI with HARQ-ACK enabled by RRC signalling. However, considering the meeting progress, we can live with the FL’s proposal if majority views are ok with it.

	Ericsson
	Not support.
The discussion can be divided into aspects related to complexity and aspects related to performance. 
For complexity we are open to consider arguments why there may be issues, but since the UE anyway supports correct HARQ ACK/NACK feedback for Type I codebook, it is difficult to see any significant complexity issues by supporting this also when a subset of PDSCHs have HARQ-ACK feedback disabled (via RRC or DCI). After all, the UE must anyway be prepared to send HARQ-ACK feedback for all G-RNTIs of the Type I codebook. 
Regarding performance, this is affected in two different ways if (1) NACK is always sent in such cases or if (2) the correct ACK/NACK feedback is always sent (which we prefer). 
(1) If NACK is always sent for a G-RNTI with disabled HARQ-ACK feedback, the Type I CB feedback does not carry any information for such G-RNTIs, so the transmitted HARQ-ACK info is a priori-known by the gNB. This allows the gNB to use this for a slightly more robust detection (i.e. advantage) of the HARQ feedback relevant for the enabled G-RNTIs, which do transmit HARQ-ACK feedback in the same codebook.
(2) If correct HARQ-ACK feedback is always sent, this allows a failed PDSCH reception to trigger a retransmission (i.e. advantage).
The difference between the two cases is thus that whereas in (1) the UL robustness increases, the support for HARQ retransmission is disabled for some G-RNTIs, which has obvious negative DL robustness impact. In the second case the HARQ-ACK feedback has normal robustness but lacks the additional robustness of the first case. Instead, it can maintain full HARQ retransmission support.
When comparing the importance of increased UL robustness of the HARQ-ACK feedback with the benefit of DL robustness by having HARQ retransmission support, it is clear that maintaining HARQ retransmission support is far more important than further increasing the UL robustness, which is anyway maintained at normal level.
As an example: With (1) the absence of HARQ-ACK feedback of G-RNTI1 increases the HARQ-ACK feedback robustness for G-RNTI1, at the expense of lost HARQ retransmission support for G-RNTI2. With (2) both G-RNTI1 and G-RNTI2 maintain their HARQ retransmission functionality and also their normal HARQ-ACK feedback robustness.

	CATT
	Not support.
Per our understanding, PDSCH scheduled by DCI format 4_1/4_2 has no corresponding PRI and K1 indication when HARQ feedback is disabled, which is similar to the PDSCH scheduled by DCI format 1_0 scrambled by SI-RNTI. As we known the UE will not report any HARQ-ACK information of the PDSCH scheduled by DCI format 1_0 scrambled by SI-RNTI when the UE is configured with Type-1 codebook. Based on the same principle, Alt.4 is more reasonable for disable HARQ-ACK.

	Qualcomm2
	Comment to CATT:
We think the case of SI-RNTI is different from multicast feedback for different G-RNTIs. SI-RNTI are configured with periodicity and offset and even no codebook is applied to this case. For Type1-CB for multicast, G-RNTIs are sharing same TDRA table and k1 with common PDSCH candidate occasions. Let’s say G-RNTI1 with ACK/NACK and G-RNTI2 without ACK-NACK. G-RNTI1 is sent in PDSCH occasion1 and G-RNTI2 is sent in PDSCH occasion2. When UE generates the Type-1 CB with fixed size, what UE should do for PDSCH occasion2? Based on your preference, UE will send NACK since UE does not detect G-RNTI1? If so, we think it is same as Alt1.


Summary
	Based on the comments:
Alt1: UE will report NACK for the G-RNTI/G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH
· TD-Tech, Nokia, Spreadtrum, DOCOMO, Huawei, [MediaTek], Qualcomm, LGE,
Alt2: UE will report ACK/NACK for the G-RNTI/G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH. 
· ZTE, CMCC, Ericsson, Samsung, vivo
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.
· ETRI, CMCC, MediaTek, Samsung
Alt4: UE does not report any HARQ-ACK information for G- RNTI/G-CS-RNTI with HARQ-ACK feedback disabled by RRC.
· CATT, Lenovo, OPPO, Samsung
UE does not detect enabled DCI but detect disabled DCI, UE does not report: Qualcomm
There are companies constantly commenting that UE should not report anything. Based on the discussion, it should be obviously clear that Type-1 codebook size is not aligned between NW and UE. Keep in mind that UE is not aware which PDSCH occasion the G-RNTI will be scheduled even though both UE and NW know which G-RNTI is configured with enabled/disabled HARQ-ACK



Likewise, the same approach can be taken for the case of UE with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling. 
Proposal 2.4.1-2
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, 
· UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH.

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal.

	Qualcomm
	Our views in R1-2202994 are missing. We think if UE detects PDSCH scheduled by dynamic grant multicast and SPS multicast with at least one enabled feedback, UE will report NACK for G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH; otherwise, UE does not report.
Proposal 2.4.1-2
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 and detects at least one PDSCH with HARQ-ACK feedback, for Type-1 codebook generation, 
· UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH.

Although RAN1 agreed to use dynamic multicast DCI for PUCCH based on the following agreement. However, it is not clear how to let UE determine PUCCH resource/slot with enabled/disabled feedback.
Agreement
When HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast
RAN1 to decide Alt1 or Alt2:
Alt1: PUCCH resource/slot is based on last dynamic grant multicast DCI with enabled or disabled feedback
Alt2: PUCCH resource/slot is based on last dynamic grant multicast DCI with enabled feedback

	Samsung
	Same as for proposal 2.4.1-1.

	LG Electronics
	OK

	Lenovo
	Same as for proposal 2.4.1-1.

	Vivo
	Same as for proposal 2.4.1-1

	OPPO
	Same as for proposal 2.4.1-1

	ZTE
	Same as for proposal 2.4.1-1.

	NTT DOCOMO
	Support

	Spreadtrum
	Support

	MediaTek
	Share the similar view as for proposal 2.4.1-1.

	Ericsson
	Not support. Same comment as for Proposal 2.4.1-1.

	CATT
	Same as for proposal 2.4.1-1



Summary
	This issue can be discussed after the dynamic scheduling case is fiexed.





The following proposal has been discussed and converged in the last meeting but was not agreed in the end due to limited time, the same proposal is kept for approval in this meeting:
Proposal 2.4.1-3
UE is not expected to be configured with Type-1 HARQ-ACK codebook and with presence of enabled/disabled HARQ-ACK feedback indicator in multicast DCI simultaneously.
· Note: this restriction is per UE.

Company views
	Company
	Comments

	Nokia, NSB
	We support the proposal.

	Qualcomm
	We think DCI-based enabled/disabled HARQ-ACK feedback can be supported for Type-1 CB and treated in the same way as reporting NACK for disabled HARQ-ACK feedback. 

	Samsung
	Support

	LG Electronics
	OK

	Lenovo
	OK

	vivo
	OK

	OPPO
	OK

	ZTE
	OK

	NTT DOCOMO
	Support

	Spreadtrum
	Support

	MediaTek
	Support

	Ericsson
	Not support.
Consider the following use case: 
G-RNTI1 and G-RNTI2 are transmitted to a set of UEs. Only G-RNTI2 is transmitted to another set of UEs. Due to UL congestion the gNB needs to release PUCCH resources by disabling HARQ feedback for the second group, which only receives DCI with disabled G-RNTI2 HARQ feedback. The first group UEs will receive G-RNTI1 DCIs with enabled and G-RNTI2 DCIs with disabled HARQ feedback and can then transmit correct HARQ feedback on both G-RNTI1 and G-RNTI2 (with our proposed UE behavior in this case). With Proposal 2.4.1-3, both G-RNTIs could not share CB in this way for the first set of UEs. Proposal 2.4.1-3 therefore unnecessarily restricts flexibility.



Summary
	Qualcomm and Ericsson have different views from the majority. In general Type-1 codebook size should not be affected by dynamic scheduling. Qualcomm views the DCI can disable the HARQ-ACK but UE just reports NACK or the actual decoding result. Ericsson bring up a case that for the HARQ-ACK can be disabled by DCI for one group of UE but enabled by RRC for another group of UEs. 
Essentially, the question is when UE is configured with Type-1 codebook and whether DCI can disable the HARQ-ACK feedback and if the DCI field indicates disabling HARQ-ACK, what’s UE behaviour to generate the HARQ-ACK codebook? Clearly, the majority view is DCI is not expected to indicate disabling HARQ-ACK. If this proposal is not agreed, FL’s understanding is that UE behaviour is unclear when this case happen then NW is likely not to make this case happen. 



[bookmark: _Ref103530509](CLOSED)Round-2
Based on the Round-1 discussion, the first two proposals are relevant so can focus on solving the first one how to report HARQ-ACK for the G-RNTI configured with disabled HARQ-ACK. 

	Alt1: UE will report NACK for the G-RNTI/G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH
· TD-Tech, Nokia, Spreadtrum, DOCOMO, Huawei, [MediaTek], Qualcomm, LGE,
Alt2: UE will report ACK/NACK for the G-RNTI/G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH. 
· ZTE, CMCC, Ericsson, Samsung, vivo
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.
· ETRI, CMCC, MediaTek, Samsung
Alt4: UE does not report any HARQ-ACK information for G- RNTI/G-CS-RNTI with HARQ-ACK feedback disabled by RRC.
· CATT, Lenovo, OPPO, Samsung
UE does not detect enabled DCI but detect disabled DCI, UE does not report: Qualcomm




There are companies constantly commenting that UE should not report anything. Based on the discussion, it should be obviously clear that Type-1 codebook size is not aligned between NW and UE. Keep in mind that UE is not aware which PDSCH occasion the G-RNTI will be scheduled even though both UE and NW know which G-RNTI is configured with enabled/disabled HARQ-ACK.
Based on the feedback, the main debate is whether UE reports NACK or reports the actual decoding result. Samsung argues that reporting NACK is not subsequently agreed for NTN and then there will not be commonality with NTN. Companies are encouraged to further check. 
Moreover, Qualcomm commented further differentiating whether the G-RNTI with HARQ-ACK enabled is detected or not is needed, i.e., UE report HARQ-ACK for G-RNTI with HARQ-ACK disabled when the G-RNTI with HARQ-ACK enabled is detected and UE does not report HARQ-ACK for G-RNTI with HARQ-ACK disabled when UE does not detect any DCI for G-RNTI with HARQ-ACK enabled. In addition, when UE reports HARQ-ACK for G-RNTI with HARQ-ACK disabled, which PUCCH resources is used, PUCCH resource/slot is based on last DCI with enabled or disabled feedback or only based on last DCI with enabled feedback. Two FFS are added for further discussion. 

Proposal 2.4.2
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled, down-select between the following:
· Alt1: UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH. 
· Alt2: UE will report ACK/NACK for the G-RNTI with HARQ-ACK disabled per the decoding result of corresponding PDSCH.
· FFS whether to differentiate whether the G-RNTI with HARQ-ACK enabled is detected or not. 
· FFS the PUCCH resource for the codebook transmission
· Opt1: PUCCH resource/slot is based on last DCI with enabled or disabled feedback
· Opt2: PUCCH resource/slot is based on last DCI with enabled feedback

Company views
	Company
	Comments

	Moderator
	Alt1 and Alt2 may be decided on GTW. Companies can check the views on the newly added FFS. 

	Samsung
	Alt.2. It is also fine to skip the above scenario without any agreement (clearly not a case worth specifying support for).
To clarify the NTN situation. It was agreed for a UE to report NACK – the only reason was to exploit known bit values in case of RM code and reduce Tx power/interference. But those were not agreed in a same package. Then, after NACK reporting was agreed, power reduction was not agreed. If ‘NACK’ report happens for MBS, the only reason again would be to reduce Tx power – but that would then be different from the (bad) NTN design. As previously mentioned, there are additional differences in the MBS and NTN designs on same functionalities (e.g. for HARQ-ACK disabling).


	Lenovo
	Not support.
If a first G-RNTI is configured with disable HARQ-ACK feedback while a second G-RNTI is configured with enabled HRQ-ACK feedback, based on current proposal, either Alt 1 or Alt 2 reports feedback for the first G-RNTI. What’s the substantial meaning for gNB to configure different HARQ-ACK feedback options for different G-RNTIs? why not configure same option for all the configured G-RNTIs?
FL’s response: All G-RNTI should be enabled/disabled all together or can be separately configured has been debated long and we ended up this flexibility. I hope we don’t go back to the beginning to reopen the discussion again.

	vivo
	Alt 2. We think alt 2 is only applicable when UE transmit type 1 codebook, when UE does not detect any DCI with enabled HARRQ-ACK, UE does not need to transmit HARQ-ACK, thus, UE would not feedback ACK/NACK for the PDSCH with disabled HARQ-ACK.

	NTT DOCOMO
	We prefer Alt 1. For the 2nd FFS, we prefer Opt2.

	CATT
	Not support. Alt 4 is preferred.
We have achieve the conclusion in RAN1#108e meeting that UE will ignore PRI and K1 when HARQ feedback is disabled. Based on this conclusion, UE can’t report  any HARQ-ACK information (ACK/NACK or NACK for the G-RNTI with HARQ feedback disabled).
	Conclusion (RAN1#108e)
When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:
· PUCCH resource Indicator
· PDSCH-to-HARQ_feedback timing indicator



Responds to Qualcomm.
We don’t think Alt4 is same as Alt 1. For Alt.4, the K1 and PRI is not required in the DCI which aligns with the above conclusion achieved in RAN1#108e. For Alt.1, the K1 and PRI is required in the DCI, then UE can determine the PUCCH resource/slot to feedback NACK for G-RNTI with HARQ-ACK disabled. 

FL’s response: at least for Type-2 codebook, when HARQ-ACK is disabled and UE does not report, this conclusion can still hold. When it is type-1 codebook, if all G-RNTI are disabled HARQ-ACK, this conclusion can also hold. However, when it is type-1 for both enabled and disabled HARQ-ACK, I hope you have the common understanding that Type-1 CB size needs to be fixed between NW and UE


	MediaTek
	Our first preference is that the issue can be avoided by NW scheduling. Considering the meeting progress, we can live with Alt 1

	ZTE
	We prefer Alt 2.

	Ericsson
	We prefer Alt2. Like Lenovo, we do not see why to differentiate between G-RNTIs if the UE anyway needs to send Type I CB feedback.
Regarding first FFS: We propose that if any G-RNTI requires Type I HARQ feedback then all other G-RNTIs in the CB, including missed ones, should report correct ACK/NACK, i.e. NACK for missed PDCCH.

	Nokia, NSB
	We prefer Alt. 1, as indicated in earlier round. 
We prefer Opt 2, as commented by CATT, the UE would ignore PUCCH scheduling for disabled G-RNTIs.

	Qualcomm
	We prefer Alt1.
We don’t agree with Alt2. If NW wants to make sure no GC-DCI missing, NW can just configure enabled feedback for all G-RNTIs. The benefits of sending NACK is to improve feedback reliability with pre-known bits for G-RNTI with disabled feedback, not just for NTN feature. 
Another issue we haven’t discuss yet is that if UE support MBS in NTN, it is not clear at least to us how the different enabling/disabling schemes for NTN and MBS work together. 

To reply to CATT, your understanding of Alt1 and Alt4 is not correct. For Alt1-Alt4, we are discussing how to generate Type-1 CB itself, where the size is not impacted by the PRI/K1 indicated in DCI and the HARQ-ACK bit for each PDSCH candidate occasion is determined by whether UE detects the PDSCH for G-RNTI with enabled feedback or not. If UE does not detect PDSCH or UE detects PDSCH for G-RNTI with disabled feedback in a PDSCH occasion, UE send NACK for this PDSCH occasion.   
The PUCCH determination is based the PRI/K1 indicated in DCI, which is a separate issue, as to be discussed in the second FFS. Either Opt1 or Opt2 work. Opt1 can help NW know UE don’t miss the GC-DCI with disabled feedback. But we can be fine with Opt2 if majority companies prefer it.
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Based on the GTW discussion, we assume we are on the same page that UE needs to report something instead of nothing for the concerned cases because otherwise the Type-1 codebook size is not aligned between network and UEs. 
Since companies are not willing to compromise on one or the other, the only WF FL can suggest is it is up to UE report NACK or ACK/NACK. No further debate is needed because I guess the arguments from both sides still hold at some point. 
This proposal is still needed is because we should make it clear that UE is not expected to not report anything because Type-1 CB size needs to be fixed. 

Proposal 2.4.3
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled, it is up to UE to report NACK or ACK/NACK for the the G-RNTI with HARQ-ACK disabled
· FFS whether to differentiate whether the G-RNTI with HARQ-ACK enabled is detected or not. 
· FFS the PUCCH resource for the codebook transmission
· Opt1: PUCCH resource/slot is based on last DCI with enabled or disabled feedback
· Opt2: PUCCH resource/slot is based on last DCI with enabled feedback
Company views
	Company
	Comments

	Moderator
	Companies are encouraged to express the views on the FFS, which seems more essential issue for clear UE behavior. 

	Qualcomm
	For the Type-1 codebook generation, if companies are fine with ‘up to UE’, we won’t object it, although there will be no pre-known bits for reliability improvement.
Compared with Type-1 codebook generation, the two FFSs are more important to clarify UE behaviour, which cannot be up to UE. If companies have same understanding that the following conclusion applies to both Type-1 and Type-2 CB, Opt2 should be selected for the second FFS and it needs to be clarified in the spec (rather than just a conclusion).
Conclusion (RAN1#108e)
When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:
· PUCCH resource Indicator
· PDSCH-to-HARQ_feedback timing indicator 


	Samsung
	Reporting NACK (without reducing Tx power due to known bits for the case of RM code) or leaving what is reported “up to the UE” would practically have a same effect – gNB gets no information and discards those bits. Reporting ACK/NACK enables HARQ retransmissions which is more important for a NW. However, as there seems to be no consensus, OK to not optimize for the present scenario.
For the FFS, Opt.1 is somewhat preferred because it is implemented for NTN and that would make the specifications less awkward and uniform. However, also fine with Opt. 2 if it has better support.

	vivo
	Agree with Samsung that reporting NACK and “up to the UE” would practically have the same effect and gNB would get no useful information. We still think report ACK/NACK better than nothing. But if companies can’t achieve consensus, we can live with the current proposal.
For the first FFS, we think this proposal is only when the G-RNTI with HARQ-ACK enabled is detected, otherwise, UE doesn’t need to generate codebook.
For the second FFS, we slightly prefer Opt2.


	Ericsson
	Support. We think something needs to be specified about this case. Although we prefer the option of always sending correct ACK/NACK, we can compromise with this variant.
Regarding the first FFS: Please, could FL clarify the meaning.
Regarding the second FFS: We prefer Opt1 since the value of the PUCCH resource /slot info, carried in a DCI with disabled feedback, is as valuable as in a DCI with enabled feedback. 
About QC’s comment about:
Conclusion (RAN1#108e)
When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:
•	PUCCH resource Indicator
•	PDSCH-to-HARQ_feedback timing indicator 
We interpret the earlier agreement, about ignoring the DCI fields when HARQ feedback is disabled, as referring to the case where there is no HARQ feedback at all, so no need for PUCCH. But in Proposal 2.4.3, there is a complete HARQ CB Type I transmitted, so we do not think the referenced Conclusion is applicable for this Proposal.

	Nokia, NSB.
	We are ok to leave it up to UE implementation.
Regarding FFS, Opt.2 as the UE will ignore the relevant bits for the case of disabled feedback.

	LG Electronics
	We can live with this proposal for progress.

	NTT DOCOMO
	We prefer to choose between Alt1 or Alt2 rather than leave it to UE implementation, but if we can’t reach a consensus, we can accept this proposal.
For FFS, we prefer Opt2.

	Apple
	For the progress, we can compromise to up to UE implementation. 
For the FFS, Opt2 is preferred which is aligned previous meeting’s conclusion.

	Lenovo
	Although we prefer not reporting anything for a G-RNTI if HARQ-ACK feedback for the G-RNTI is disabled, we can live with the current proposal for sake of progress.
Furthermore, this issue is not essential. Reporting ACK/NACK or NACK does not matter.
For FFS, option 2 is supported.

	ZTE
	Although we think the UE should report ACK/NACK in case type 1 codebook feedback is for the another G-RNTI PDSCH so that the gNB can get some useful information for the scheduling strategy adjustment, we can live with this proposal to be up to UE implementation given the current situation. 
For the first FFS, we wonder whether it is needed since the type-1 codebook is triggered by the G-RNTI with HARQ-ACK enabled only. 
For the second proposal we think Opt. 2 is better since the UE may ignore the PRI in the DCI with disabled feedback.

	MediaTek
	We are ok for the main bullet. 
For the first sub-bullet, we are not clear for the motivation, from our understanding, the proposal focuses on the case at least one G-RNTI with HARQ-ACK is enabled as stated in the main bullet.
For the second sub-bullet, Opt 2 is preferred.

	OPPO
	We understanding the situation by considering about the progress, but leave it to UE implementation is not a proper way to resolve this issue. At least NW and UEs should align the assumption on the codebook generation, which can help NW to correctly expect the potential UL feedback information. We can live with the proposal.
For FFS bullet, Opt 2 is supported.



Summary
	FL1 response:
· Good to see the main bullet is acceptable to all. 
· To clarify on the first FFS: 
· Since when one G-RNTI is enabled, type-1 CB needs to be fixed and UE needs to report whatever for the G-RNTI with disabled HARQ-ACK. What if UE does not receive any DCI for G-RNTI with enabled HARQ-ACK, does UE need to report HARQ-ACK? The FFS can be rephrased as follows to be clearer:
· FFS: whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled. 
· Regarding the second FFS:
· Support Opt1: Samsung, Ericsson
· Support Opt2: Qualcomm, [Samsung], vivo, Nokia, NSB, DOCOMO, Apple, Lenovo, ZTE, MediaTek, OPPO.
· Given this situation, we can try whether we can directly down-select to opt2 on GTW in this meeting. 
· This proposal will be reported on GTW. 




(CLOSED)Issue1-11: Type2 CB for multicast SPS
RAN1 agreed DAI is separately counted per G-RNTI and Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each RNTI following the ascending order of the G-RNTI value as follows: 
	Agreement:
When UE supports and is configured with more than one G-RNTI, 
· for Type-2 codebook construction, DAI is separately counted per G-RNTI. 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each RNTI following the ascending order of the G-RNTI value. 



How Type-2 CB is generated for G-CS-RNTI is missing since G-RNTI and G-CS-RNTI are separately configured to UEs and they are not associated, which is different from unicast SPS and dynamic scheduling, because for unicast C-RNTI and CS-RNTI are not differentiated when generating Type-2 HARQ-ACK CB and DAI is counted regardless of the RNTI. 
Two companies proposed solutions for this issue:
	R1-2203427 
CATT
	Proposal 7: If Type-2 HARQ-ACK is configured for one or more G-CS-RNTI, the C-DAI counted and sub-codebook constructed for each G-CS-RNTI separately.

	R1-2203874 
Samsung
	Proposal 9: For Type-2 HARQ-ACK CB construction, down-select between the following two options and append the Type-2 HARQ-ACK CB for G-CS-RNTIs to the Type-2 HARQ-ACK for G-RNTIs
Option 1) DAI is counted separately per G-CS-RNTI – the HARQ-ACK sub-codebooks associated with G-CS-RNTIs are in ascending order of the corresponding G-CS-RNTI values
Option 2) DAI is counted jointly across all G-CS-RNTIs
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Considering what has been agreed for G-RNTI and two companies proposed the same option, FL suggests the following proposal:
Proposal 2.5.1 
When UE supports and is configured with more than one G-CS-RNTI, 
· for Type-2 codebook construction, DAI is separately counted per G-CS-RNTI, 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each G-CS-RNTI following the ascending order of the G-CS-RNTI value.
· Type-2 HARQ-ACK sub-book for G-CS-RNTIs is appended to the one for G-RNTI. 

Company views
	Company
	Comments

	Nokia, NSB
	Support.

	Qualcomm
	Ok in principle

	Samsung
	Support

	LG Electronics
	‘sub-book’ should be changed to ‘sub-codebook’ in the last sub-bullet.

	Lenovo
	OK with first two bullets.
For the last bullet, we are not clear about it. What’s intention to append CB for G-CS-RNTIs to the one for G-RNTI? Does it imply there is association between G-CS-RNTI and G-RNTI?

	Vivo
	Ok in principle

	OPPO
	Generally OK.

	ZTE
	For group-common SPS, we are not sure why there would be DAI for them? Can the proponents clarify a little bit?

	Spreadtrum
	Ok. 
@ZTE, here DAI is UL DAI, not DL DAI.

	Ericsson
	Support

	CATT
	Support.



Summary
	To respond Lenovo/ZTE comment:
· The last bullet is to solve how to generate the TYPE-2 codebook for G-CS-RNTI and G-RNTI since DL-DAI is independently counting, which is different from legacy for which C-RNTI and CS-RNTI are jointly counting. 
To spreadtrum and all,
· I think we are talking about DL-DAI, right? The reason is the legacy procedure does not apply. For legacy, the DL-DAI for C-RNTI and CS-RNTI is jointly counting. 
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The proposal is updated based on comments/suggestions from Round-1. 

Proposal 2.5.2
When UE supports and is configured with more than one G-CS-RNTI, 
· for Type-2 codebook construction, DL-DAI is separately counted per G-CS-RNTI, 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each G-CS-RNTI following the ascending order of the G-CS-RNTI value.
· Type-2 HARQ-ACK sub-codebook for G-CS-RNTIs is appended to the one for G-RNTI. 

Company views
	Company
	Comments

	Apple
	Not sure the proposal is really needed, maybe the last bullet can be considered.
For legacy SPS PDSCH, there is no scheduling DCI, thus no DL-DAI.
Checking the legacy SPS HARQ-ACK bit generation for type 2 CB in 9.1.3.1 of 38.213, 
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for multiple activated SPS PDSCH receptions, including the ones associated with the corresponding activation DCI, in the PUCCH in slot n, the UE generates the HARQ-ACK information as described in clause 9.1.2 and appends it to the OACK HARQ-ACK information bits.

In section 9.1.2, it gives how to count the HARQ-ACK bits of SPS.

	Nokia, NSB 
	Ok. 

	Lenovo
	OK

	Samsung
	OK
@Apple: That is for TB retransmissions that are scheduled by G-CS-RNTI (are considered DG-PDSCHs), not for initial TB transmissions (SPS PDSCHs).

	NTT DOCOMO
	OK

	vivo
	OK

	LG Electronics
	OK

	ZTE
	We are fine with this proposal.

	CATT
	OK

	Qualcomm
	ok



Summary
	Based on comments, the view seems converging with clarification from Samsung. Not sure if it needs to be clarified in the proposal…
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Based on Apple’s comment and Samsung’s clarification, the proposal is updated to solve the case of Type-2 codebook generation for the TB retransmissions that are scheduled by G-CS-RNTI. 
Proposal 2.5.3
When UE supports and is configured with more than one G-CS-RNTI, for TB retransmissions that are scheduled by G-CS-RNTI,
· for Type-2 codebook construction, DL-DAI is separately counted per G-CS-RNTI, 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each G-CS-RNTI following the ascending order of the G-CS-RNTI value.
· Type-2 HARQ-ACK sub-codebook for G-CS-RNTIs is appended to the one for G-RNTI. 

Company views
	Company
	Comments

	Samsung
	OK

	Lenovo
	OK

	vivo
	We think for the first multicast SPS PDSCH after activation, it is also scheduled by G-CS-RNTI, same rule should be applied. We suggest to update  “for TB retransmissions” to “for TB transmissions”.

	NTT DOCOMO
	OK

	LG Electronics
	OK

	CATT
	OK

	MediaTek
	Ok

	ZTE
	OK

	Ericsson
	OK

	Nokia, NSB
	Ok.

	vivo2
	After checking latest spec offline, we find that for first SPS PDSCH after activation, it is treated same as the other SPS PDSCH without DCI. 
We are fine with the proposal.

	Apple
	Thanks Samsung’s clarification. We are ok with the updated proposal.




(ACTIVE)Issue1-15: HARQ-ACK feedback for SPS reactivation
As discussed in [2], if a UE fails to receive a GC-PDCCH for activating a SPS transmission, gNB would resend the activation GC-PDCCH for this UE. Then, some UEs which had already received the initial transmission of the activation may also receive this retransmission of the activation. What’s UE behavior for HARQ-ACK feedback for this reactivation. The proposal from [2] is as follows:
	R1-2203194
ZTE
	Proposal 10: A GC-PDCCH activating a SPS transmission which has already been activated can be considered as a reactivation GC-PDCCH. 
· [bookmark: OLE_LINK1]For the PDSCH associated with the reactivation GC-PDCCH, feedback information are generated according to feedback mode of SPS PDSCH without PDCCH.
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Since SPS PDSCH transmission occasions need to follow the configuration from higher layer and the timing of k1 included in activation command, the PDSCH transmission occasions are not expected to be changed even though gNB may retransmit the activation DCI for UEs which missed the DCI. From this sense, it is FL’s understanding that, for UEs has already been activated, when UE receives the reactivation DCI, the UE is not expected to generate the HARQ-ACK feedback. 
Proposal 2.6.1 (for conclusion)
If UEs has received a first DCI activating a PDSCH, when UE receives a second DCI activating the same PDSCH, UE is not expected to generate HARQ-ACK feedback for the PDSCH activated by the second DCI. 

Company views
	Company
	Comments

	Spreadtrum
	Ok

	ZTE
	Thanks FL for including the discussion for this issue.
The conclusion itself may be not totally correct since UE still needs to generate feedback for the PDSCH activated by the second DCI, it is just that UE generates the feedback by considering the first SPS PDSCH after the second DCI as SPS PDSCH without PDCCH. Since different feedback modes may be configured for SPS activation and SPS PDSCH without PDCCH. Thus, we prefer to have the following wording.
If UE has received a first DCI activating a SPS, when UE receives a second DCI activating the same SPS, UE considers the first SPS PDSCH after the second DCI as SPS PDSCH without PDCCH.


	Nokia, NSB 
	Ok and agree with ZTE’s understanding. 

	Samsung
	Agree with ZTE.   

	NTT DOCOMO
	If a UE receives a SPS activation correctly but the HARQ-ACK feedback does not reach gNB correctly, there will be a state recognition mismatch between gNB and the UE. If NACK-only based feedback is configured for SPS PDSCH without PDCCH, when gNB retransmits the activation, gNB will expect ACK/NACK based feedback, but the UE will send NACK-only based feedback. We are not sure if the mismatch can be easily resolved.

	vivo
	Not agree.
Currently, for a unicast SPS PDSCH, gNB can reactive the SPS PDSCH with a second DCI when the SPS PDSCH is already activated with a first PDCCH, in this case, UE just follow the current spec to feedback HARQ-ACK for the activation. i.e., UE feedback HARQ-ACK for the first SPS PDSCH after the second DCI as SPS PDSCH with PDCCH. We are not clear why new behavior is needed. 


	LG Electronics
	We are fine with ZTE’s proposal. 

	ZTE
	We would like to further clarify the scenario. 
In our contribution, the scenarios that a first UE receives a second DCI activating the same SPS PDSCH include the network actually transmits the second activation DCI for a second UE due to the fact that the second UE is newly added to receive the MBS service or the second  UE feeds back a NACK for the previous activation DCI. In each case, the network can be aware of the UE has already detected the first activation DCI.
For the scenario mentioned by DOCOMO, we agree that this UE may also receives the second activation DCI if the network misunderstands the ACK from the UE. From understanding, the possibility of PUCCH detection failure is quite low. We can hear more views for this case.

	Qualcomm
	For the wording from ZTE, there may be misalignment between gNB and UE. 
· Similar concern as DCM, if the UE received the first DCI activating a SPS but gNB didn’t receive the PUCCH, gNB cannot know whether the SPS is activated to the UE or not.
· If the UE received the first DCI activating a SPS and send NACK, the second DCI for the retransmission of activating SPS cannot be considered as SPS PDSCH without PDCCH.




Summary
	FL’s clarification to the proposal: 
· The following figure shows if reactivation DCI is transmitted, the PDSCH transmission occasions are not expected to be changed because some other UEs have been receiving PDSCH that has been activated. 
· When UE receives this re-activation DCI, the SPS PDSCH2 HARQ-ACK feedback is still generated following the procedure UE received the activation DCI command. UE does not need to additionally report the HARQ-ACK for SPS PDSCH2 following the the procedure UE receives the re-activation DCI command. 
[image: ]
· ZTE’s suggestion may not consider the case in the following figure:

[image: ]
· Vivo commented that for SPS unicast, gNB can reactive the SPS PDSCH with a second DCI when the SPS PDSCH is already activated with a first PDCCH, in this case, UE just follow the current spec to feedback HARQ-ACK for the activation. i.e., UE feedback HARQ-ACK for the first SPS PDSCH after the second DCI as SPS PDSCH with PDCCH. 



[bookmark: _Ref103534207](CLOSED)Round-2
Based on the comments in Round-1, companies have different options to solve this issue. Basically, there are two views, UE follows the HARQ-ACK generation procedures according to the first activation command, or UE follows the HARQ-ACK generation procedures according to the re-activation command. 

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

Company views
	Company
	Comments

	Moderator
	Companies can share the view which option is suggested. 

	Samsung
	Support Opt2.
Opt2 ensures a same understanding between UE and gNB – Opt1 does not.

	Lenovo
	Generally, we support option 2 and would like to make it more generic as following the latest received DCI.

	vivo
	Support Opt2

	NTT DOCOMO
	We prefer Opt2.

	LG Electronics
	We prefer Opt2

	CATT
	Support Opt2.

	ZTE
	First, what is the procedure according to the second DCI re-activating the SPS PDSCH configuration? 
Our preference keeps unchanged, which is that the UE considers the first PDSCH after the second DCI as a SPS PDSCH without PDCCH. 

	Ericsson
	1. Support Option 2

	Qualcomm
	Opt2

	Moderator 
	Please ZTE check vivo’s comment in the last round: “Currently, for a unicast SPS PDSCH, gNB can reactive the SPS PDSCH with a second DCI when the SPS PDSCH is already activated with a first PDCCH, in this case, UE just follow the current spec to feedback HARQ-ACK for the activation. i.e., UE feedback HARQ-ACK for the first SPS PDSCH after the second DCI as SPS PDSCH with PDCCH. We are not clear why new behavior is needed. ”
Seems all other companies understand what opt2 means. I don’t know how to modify the proposal to be more understandable to you too. I welcome the suggestion for wording improvement. 



[bookmark: _Ref103722392](ACTIVE)Round-3
Clearly basically all companies support option 2 except ZTE needs more clarification. With the response to ZTE in Round-2, FL suggests just taking option2. A note is added to clarify that it is the same procedure as legacy. 


Proposal 2.6.3
If UE has received a first DCI activating a SPS PDSCH configuration, when the UE receives a second DCI re-activating the same SPS PDSCH configuration, the UE generates HARQ-ACK feedback only following the procedure according to the second DCI re-activating the SPS PDSCH configuration. 
· Note: it is the same procedure as legacy. 

Company views
	Company
	Comments

	Moderator
	FL not sure whether it should be agreed as conclusion. Not sure whether really ZERO spec impact. Companies can share the view

	Lenovo
	We prefer a conclusion.

	ZTE
	@vivo
We think there are at least two difference between unicast and multicast. First, for unicast, the feedback are the same. However, for multicast, there can be different HARQ-ACK modes for SPS activation and SPS PDSCH without PDCCH under SPS multicast. For example, HARQ-ACK feedback for SPS activation and NACK-only for SPS PDSCH without PDCCH. 
Further, if gNB reactives a SPS unicast, in general the transmission parameters are changed comparing with the previous activation. Then, if a UE misses the reactivation DCI, it also cannot receive the subsequent PDSCH successfully. The feedback from the UE does not cause any ambiguity. While for SPS multicast, the case is that the reactivation DCI is transmitted for new UE only without changing the SPS transmission parameters, so a UE has received the first activation can still receive the subsequent PDSCH no matter whether it receives the reactivation DCI or not.
So that is the reason why we suggest to omit the reactivation DCI and consider the first PDSCH after the second DCI as a SPS PDSCH without PDCCH.
For the case raised by FL below, we think it can only occur when a new UE is added after the first activation DCI transmission. In this case, we think the network should transmit the reactivation DCI at least after the first SPS PDSCH to avoid ambiguity.
[image: ]
For addressing the comments from FL about the case above, we would like to change the wording as follows,
If UE has received a first DCI activating a SPS, when UE receives a second DCI activating the same SPS, UE considers the first SPS PDSCH after the second DCI as SPS PDSCH without PDCCH, if the first SPS PDSCH is not the first SPS PDSCH after the first DCI. 

	Qualcomm
	The UE and gNB may have misalignment of ‘first’ and ‘second’ because of PUCCH missing by gNB or PDCCH missing by UE. 
So we suggest the wording of the proposal, which can be a conclusion if no spec change is needed:
Proposal 2.6.3
If UE has received a first DCI activating a SPS PDSCH configuration, when the UE receives a second DCI re-activating the same SPS PDSCH configuration, the UE generates HARQ-ACK feedback only following the procedure according to the second DCI (re-)activating the SPS multicast PDSCH configuration. 
· Note: it is the same procedure as legacy SPS unicast PDSCH. 

	ZTE2
	We would like to further clarify the issue that the UE receives the first activation DCI but may miss the second activation DCI.
As shown in the figure below, the NACK-only feedback is for the SPS PDSCH without PDCCH and the PUCCH resource for NACK-only overlaps with the other PUCCH for CSI/SR or PUSCH.
The ACK/NACK feedback for the activation PDCCH does not overlap with the other channel.
· If the UE receives the second activation DCI, ACK/NACK is transmitted in the PUCCH. And the PUCCH for CSI or PUSCH is transmitted separately. 
· If the UE does not receives the second activation DCI, NACK-only is applied for the SPS PDSCH. Then the NACK-only should be transformed to ACK/NACK and then multiplexed with CSI/SR in the PUCCH or multiplexed in the PUSCH
However, from the gNB perspective, it does not know whether the UE receives the second activation. The ambiguity issue occurs. If we require the UE to use NACK-only feedback even it receives the second activation PDCCH, this ambiguity can be avoided. 
[image: ]

	vivo
	We are fine with the proposal in general. QC’s version is also fine to us.
Thanks for ZTE’s explanation. However, we have different views. Note that the reason why different feedback modes are agreed for the first SPS PDSCH after activation and the subsequent SPS PDSCHs is that gNB needs to differentiate whether the activation DCI is successfully decoded by a UE or not. For reactivation, we think the same situation maintain. Because gNB may update some parameters for the SPS PDSCH by reactivation DCI. In your above example, the ambiguity can be avoided by gNB’s scheduling, for example, using higher AL or power for the reactivation DCI.

	ZTE3
	Thanks for the follow-up comments.
For multicast, the reactivation DCI may update the configuration for SPS PDSCH. That’s true. We also agree that network should be aware of whether the activation DCI is received by the UE successfully by replying on ACK/NACK feedback. That’s the reason why we propose that the UE should ignore the reactivation DCI (with NACK-only feedback for SPS PDSCH instead of ACK/NACK feedback) only when the reactivation does not change any configuration of the SPS PDSCH. In addition, since the network has known that the UE receives the first activation PDCCH, the ACK/NACK feedback is not needed for the second activation PDCCH. 
On the other hand, if the reactivation PDCCH changes something, the UE should use ACK/NACK feedback. The UE can know this by comparing the two configurations.
Higher AL or power may reduce the DCI missing probability. But we cannot say DCI missing can be avoided since this is multicast for multiple UE, where the UE can be anywhere in the cell. For example, when the UE is on the edge of the cell coverage, PDCCH missing may still occur. Again, that is why ACK/NACK is always used for the first activation DCI.



Text proposals to TS38.213
Issues to be discussed/approved in TP format include issues 1-12, 1-13, 1-14. 
(CLOSED)TP#1 (issue1-12)
This is a text proposal from [12] regarding multiplexing of “NACK-only” HARQ-ACK with CSI which has not yet been captured in TS38.213. 
[bookmark: _Ref102164643](CLOSED)Round-1
Proposal 3.1.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· How UE multiplexes NACK-only HARQ-ACK feedback for multicast with only CSI reports is undefined from the latest version of TS 38.213. 
· Summary of change
· Adding a sentence in clause 18 that “If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH”.
· Consequences if not approved
· UE behavior about multiplexing NACK-only HARQ-ACK feedback for multicast with CSI for unicast is unclear. 

	------------------------------Text proposal to TS38.213 v17.1.0 Starts---------------------------------
[bookmark: _Toc99993882]18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE would multiplex HARQ-ACK information that the UE would provide according to the second HARQ-ACK reporting mode with other UCI in a first PUCCH, or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH.
If a UE is provided multiple G-RNTIs or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs or G-CS-RNTIs.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends--------------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Qualcomm
	It is not clear to us why NACK-only+CSI should be same as PDSCH without PDCCH.
If NACK-only is transformed to ACK/NACK, can we just follow the way of ACK/NACK+CSI?

	Samsung
	Support. 

	LG Electronics
	We have the same comment with Qualcomm.

	Lenovo
	Same concern with Qualcomm.

	vivo
	We have the same view with Qualcomm and LG.

	Ericsson
	Agree to the proposed change of the text proposal. 
However, in the original text proposal we think the statement 
"the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK' " is not clear. The statement should be updated after agreement on Proposal  2.3.4.1.

	Samsung2
	To clarify, for multiplexing CSI with HARQ-ACK associated with PDSCH without PDCCH, the PUCCH resource of the CSI is used – same as for NACK-only+CSI (but if the HARQ-ACK was for DG-PUSCH, the PUCCH resource for HARQ-ACK would be used – not possible for NACK-only). 
The proposal was motivated for maintenance (moderator’s assumption below is correct).
@Ericsson: Agree that the description is not complete and update should be expected after relevant agreements.

	vivo
	Based on Samsung’s clarification, we are fine with the TP. For NACK-only+CSI, CSI PUCCH should be used.

	CATT
	We are fine with the TP.



Summary
	This is proposal from Samsung and I assumed it was motivated from spec maintenance perspective. Perhaps Samsung can clarify the reasoning of this change?
After one more thinking, I guess the reason is: the resources for multiplexing ACK/NACK with CSI as legacy is based on indicated PF3/4 resource. However, there is on PRI indicating PUCCH resources for NACK-only, so when transformed into ACK/NACK multiplexing with CSI, then the multiplexing can follow the same approach of multiplexing CSI and HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH, i.e., based on resources for CSI. 




[bookmark: _Ref103537696](CLOSED	)Round-2
The proposal is not changed and is assumed to be agreeable possibly after Samsung’s clarification. 
Proposal 3.1.2
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· How UE multiplexes NACK-only HARQ-ACK feedback for multicast with only CSI reports is undefined from the latest version of TS 38.213. 
· Summary of change
· Adding a sentence in clause 18 that “If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH”.
· Consequences if not approved
· UE behavior about multiplexing NACK-only HARQ-ACK feedback for multicast with CSI for unicast is unclear. 

	------------------------------Text proposal to TS38.213 v17.1.0 Starts---------------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE would multiplex HARQ-ACK information that the UE would provide according to the second HARQ-ACK reporting mode with other UCI in a first PUCCH, or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH.
If a UE is provided multiple G-RNTIs or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs or G-CS-RNTIs.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends--------------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Moderator
	Companies are encouraged to check proponent’s clarification in Round-1 and further confirm whether this TP is agreeable. 

	Samsung
	OK

	vivo
	OK



(CLOSED)TP#2 (issue1-13)
Original text proposal from [18] is about the corrections of supporting more than four TBs with NACK-only feedback on the same PUCCH. 
[bookmark: _Ref102170058](CLOSED)Round-1
Proposal 3.2.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· The latest version of TS38.213 V17.1.0 does not reflect the agreement correctly regarding how to support more than one TB with NACK-only feedback for multicast. In particular, when UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode, the number of TBs with NACK-only can be any number not smaller than one and otherwise the number should be no more than four. 
· Summary of change
· Clarifying that when a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH that would include HARQ-ACK information unless UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode.
· Consequences if not approved
· NACK-only HARQ-ACK feedback for more than four TBs is not supported when UE is configured to transmit the PUCCH according to the first HARQ-ACK report mode. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts----------------------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
For the 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 .
[bookmark: _Hlk102171271]For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is more than one, the UE can be indicated by moreThanOneNackOnly-Mode to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. When a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH that would include HARQ-ACK information unless UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode. 
If a UE is provided pucch-Config-Multicast1 or pucch-Config-Multicast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-Config-Multicast1 or pucch-Config-Multicast2 for each G-RNTI or G-CS-RNTI that the UE provides associated HARQ-ACK
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Qualcomm
	In RAN2 spec,
moreThanOneNackOnlyMode-r17         ENUMERATED {mode1,mode2}                   OPTIONAL    -- Need S

moreThanOneNackOnlyMode-r17
Indicates the mode of supporting more than one NACK-only feedback in the same PUCCH transmission. Mode 1 is UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. Mode 2 is UE transmitting a specific sequence or a PUCCH transmission corresponding the combination more than one NACK-only HARQ feedback. If absent, UE uses the mode2 for mulicast CFR if configured.
Here, in RAN1 spec, ‘when a number of HARQ-ACK information is 2, 3, or 4’ is not needed, based on RAN2 specification. Also, in case of more than 4 for mode2, we think it can be an error case and avoided by gNB.
For the second HARQ-ACK reporting mode, the UE can be indicated by moreThanOneNackOnlyMode to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. When the number of HARQ-ACK information bits is more than four, the UE does not expect to be configured with moreThanOneNackOnlyMode as ‘mode2’.

	Samsung
	Support with a simplification as below.
When a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH that would include HARQ-ACK information if the unless UE is not provided configured with moreThanOneNackOnly-Mode = ‘mode1’indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode.

	LG Electronics
	We are fine with the TP. We are also fine with Samsung’s revision.

	Lenovo
	Agree with Samsung’s update.

	vivo
	For the case of more than 4 for mode2, we think it is error case, and can be avoided by gNB. But with this TP, gNB can have such scheduling and UE would not feedback HARQ-ACK information.

	NTT DOCOMO
	We are fine with Samsung’s revision.

	Ericsson
	OK. It would be clearer if we could use the two values taken by the moreThanOneNackOnly-Mode IE in RRC. 

	CATT
	OK



Summary
	Based on the comments, for UE configured with mode2 (PUCCH selection), how to handle the case of more than 4 TBs, companies all think it is an error case and is supposed to not to happen, but how to reflect this point in spec, there are two views:
· Approach1: the UE does not transmit the PUCCH when it happens
· Samsung, LGE, Lenovo, DOCOMO
· Approach2: if this case happen, UE is not expected to be configured with mode2. 
· Qualcomm, vivo
Approach1 is more friendly to NW and UE behavior is clear if the case happens. Suggest taking Approach1



[bookmark: _Ref103115672](CLOSED)Round-2
Proposal 3.2.2
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· The latest version of TS38.213 V17.1.0 does not reflect the agreement correctly regarding how to support more than one TB with NACK-only feedback for multicast. In particular, when UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode, the number of TBs with NACK-only can be any number not smaller than one and otherwise the number should be no more than four. 
· Summary of change
· Clarifying that when a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH if UE is not provided moreThanOneNackOnly-Mode = ‘mode1’.
· Consequences if not approved
· NACK-only HARQ-ACK feedback for more than four TBs is not supported when UE is configured to transmit the PUCCH according to the first HARQ-ACK report mode. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts----------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable  for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
For the 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, the UE can be indicated by moreThanOneNackOnly-Mode to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1. When a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH  if UE is not provided moreThanOneNackOnly-Mode = ‘mode1’.
If a UE is provided pucch-Config-Multicast1 or pucch-Config-Multicast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-Config-Multicast1 or pucch-Config-Multicast2 for each G-RNTI or G-CS-RNTI that the UE provides associated HARQ-ACK
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Samsung
	OK

	vivo
	We prefer to treat the case that a number of HARQ-ACK information bits is more than four for mode 2 as error case. QC’s version in the first round  is fine to us.

	LG Electronics
	OK

	CATT
	OK

	Qualcomm
	It does not make sense to us that gNB configure mode 2 when there are more than 4 TBs, which is an error case obviously.



Summary
	The sentence “When a number of HARQ-ACK information bits is more than four, the UE does not transmit the PUCCH  if UE is not provided moreThanOneNackOnly-Mode = ‘mode1’.” is controversial. Except this sentence, the other two places of changes seem still valid. 



[bookmark: _Ref103536995](CLOSED)Round-3
Proposal 3.2.3
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· The latest version of TS38.213 V17.1.0 does not reflect the agreement correctly regarding how to support more than one TB with NACK-only feedback for multicast. In particular, when UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode, the number of TBs with NACK-only can be any number not smaller than one and otherwise the number should be no more than four. 
· Summary of change
· Deleting “when a number of HARQ-ACK information bits is more than four, or” and “when a number of HARQ-ACK information bits is 2, 3, or 4 more than one,”.
· Consequences if not approved
· NACK-only HARQ-ACK feedback for more than four TBs is not supported when UE is configured to transmit the PUCCH according to the first HARQ-ACK report mode. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts----------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable  for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
For the 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, the UE can be indicated by moreThanOneNackOnly-Mode 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. 
If a UE is provided pucch-Config-Multicast1 or pucch-Config-Multicast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-Config-Multicast1 or pucch-Config-Multicast2 for each G-RNTI or G-CS-RNTI that the UE provides associated HARQ-ACK
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Samsung
	OK

	vivo
	One question for clarification, with this TP, does it mean that for the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is more than 4, UE behaviour is not specified?

	LG Electronics
	We have the same question with Vivo. With this change, we wonder if the second HARQ-ACK reporting mode is applicable for more than four NACK-only.

	Qualcomm
	If no spec impact, our understanding it is treated as an error case and UE behaviour is not specified.

	Moderator
	With that controversial sentence deleted, I have no answer to vivo/LG. Qualcomm shared their view that UE behaviour is not defined. If other companies have different view, then it can be possibly discussed later. However, if it is constantly controversial, then the current spec has no description for that case, which is basically meaning no UE behaviour defined. At this moment, I think the current TP is stable. 




(CLOSED)TP#3 (issue1-13)
Original text proposal from [18] is to clarify what “other UCI” means in current specification for the operation of multiplexing NACK-only. This TP can be compatible with TP#1 with the understanding that TP#3 is including multiplexing CSI in general but TP#1 further clarifies how to multiplex NACK-only with CSI only reports in details. 
[bookmark: _Ref102172513](CLOSED)Round-1
Proposal 3.3.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· Specification should be clear and accurate regarding the meaning of “other UCI” for UE multiplexing with NACK-only for multicast. 
· Summary of change
· Clarify that “other UCI” includes HARQ-ACK information associated with multicast configured with the first HARQACK reporting mode, HARQ-ACK information associated with unicast DCI formats or CSI reports.
· Consequences if not approved
· UE behavior may not be determinable for multiplexing NACK-only if the meaning of “other UCI” is unclear from specification. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts---------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE would multiplex HARQ-ACK information that the UE would provide according to the second HARQ-ACK reporting mode with HARQ-ACK information associated with multicast configured with the first HARQ-ACK reporting mode, HARQ-ACK information associated with unicast DCI formats or CSI reports in a first PUCCH, or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'.
If a UE is provided multiple G-RNTIs or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs or G-CS-RNTIs.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Qualcomm
	Not necessary, but it’s ok if majority companies prefer the clarification.

	Samsung
	The TP is not necessary as the applicable multiplexing procedures are described. However, OK with the TP if a majority prefers. 

	LG Electronics
	We support the TP in order to avoid misunderstanding about multiplexing.

	vivo
	Agree with the principle. Other UCI may also include SR which should be excluded since this case has not been agreed.

	NTT DOCOMO
	Support. The current description could be interpreted to include multiplexing with SR, but that has not been agreed yet. We think this clarification is needed.

	Ericsson
	Support

	CATT
	OK




(CLOSED)TP#4 (issue1-14)
This is a proposal (though not directly text proposal) to correct the fallback operation for Type-1 HARQ-ACK codebook should not only be constrained to the case of PCell because multicast can be transmitted on SCell as well although not simultaneously transmitted on PCell. 
[bookmark: _Ref102171611](CLOSED)Round-1
Proposal 3.4.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· There is no difference between the PCell and an SCell for multicast PDSCH in terms of the fallback operation for Type-1 codebook. When multicast is configured on SCell only, the fallback operation for Type-1 codebook should be supported as well. 
· Summary of change
· Deleting “on the PCell” from the conditions for fallback operation for Type-1 codebook for multicast scheduled by DCI format 4_1. 
· Consequences if not approved
· Fallback operation for Type-1 codebook for multicast when multicast is configured on SCell only is not supported. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts----------------------------
[bookmark: _Toc29894839][bookmark: _Toc99993811][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Ref497329097][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc45699193][bookmark: _Toc12021469][bookmark: _Toc29899138][bookmark: _Toc36498167]9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged parts are omitted >
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 or by DCI format 4_1, with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1, or on the PCell
-	SPS PDSCH receptions associated with a CS-RNTI or with G-CS-RNTIs having enabled associated HARQ-ACK information reports as described in clause 18
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends----------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Qualcomm
	We don’t support the TP. The legacy fallback behavior for DCI format 1_0 is only applied to PCell, similar for multicast DCI format 4_1.

	Samsung
	Support. 
There is no legacy fallback behavior when receptions are only on an SCell (never on PCell) as it is possible for multicast. The initial agreement was to “extend fallback operation to multicast”. Without the TP, there is no fallback for multicast when it is on an SCell – a UE will always report the full Type-1 CB. The reason of “PCell” for unicast is because it is not likely to have a reception only on an SCell without receiving anything on the PCell. For multicast, that can be by default via configuration for receptions only on an SCell. 

	Lenovo
	OK

	vivo
	ok

	NTT DOCOMO
	Conditions for application of legacy fallback operation should not be changed. We suggest the following updates.
-	a PDSCH reception scheduled by DCI format 1_0 or by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1, or on the PCell, or
-	a PDSCH reception scheduled by DCI format 4_1 having enabled associated HARQ-ACK information report as described in clause 18, with counter DAI field value of 1, or

	Ericsson
	Support

	CATT
	OK

	Qualcomm
	For multicast on SCell, we think it is not likely to have a reception only multicast on an SCell without receiving anything for unicast on the PCell. So, we prefer to keep similar as Type-1 codebook fallback on PCell only. 

	Samsung2
	We still think a UE should not have to transmit the whole Type-1 CB just because multicast is on SCell – there is no difference between PCell and SCell for multicast in that case – it is single cell operation. In one case (PCell) fallback is supported, in the other case it is not.
A UE not having unicast traffic would be typical as not all, of potentially 100s of UEs receiving multicast, will have unicast traffic. 
Qualcomm’s analogy to such assumption for (unicast) CA operation is not correct.



Summary
	There is no consensus on this TP. 
Qualcomm views that a reception only multicast on an SCell without receiving anything for unicast on the PCell is not likely to happen. The legacy procesure should be kept. 
FL suggests closing this issue with no consensus on the TP. 



[bookmark: _Ref102419769](CLOSED)TP#5 (issue1-2)
This is a text proposal related to PUCCH resource determination when HARQ-ACK for multicast multiplexed with the HARQ-ACK for unicast.  
[bookmark: _Ref102414863](CLOSED)Round-1
Proposal 3.5.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change:
· The current TS38.213 v17.1.0 does not clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast or PUCCH-config-Multicast.
· Summary of change:
· Clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast.
· Consequence if not approved:
· It is not clear that the determined PUCCH resource is provided by PUCCH-config for unicast or PUCCH-config-Multicast, especially the names of the parameters included in PUCCH-config-Multicast are exactly the same as those included in PUCCH-config for unicast.
	--------------------------------Text proposal to TS38.213 v17.1.0 Starts------------------------------------------
18	  Multicast Broadcast Services
< Unchanged parts are omitted >
A UE determines a PUCCH resource for a PUCCH transmission with HARQ-ACK information as described in clauses 9.2 and 9.2.1 through 9.2.5. If the UE multiplexes HARQ-ACK information associated with unicast DCI formats and HARQ-ACK information associated with multicast DCI formats in a same PUCCH, the last DCI format that the UE uses to determine the PUCCH resource, as described in clause 9.2.3, is a last unicast DCI format. Values of a set of PUCCH resource indexes that the PUCCH resource indicator field are mapped to, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, are provided by resourceList in PUCCH-ResourceSet configured in PUCCH-config for unicast. Values of a set of PUCCH resource indexes that the PUCCH resource indicator field are mapped to, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, are provided by resourceList in PUCCH-ResourceSet configured in PUCCH-config for unicast.

< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-------------------------------------------



[bookmark: OLE_LINK9]Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Qualcomm
	ok

	Samsung
	The TP is not necessary and it seems incorrect as the PRI in the unicast DCI is not mandated to have 3 bits.

	Lenovo
	Not needed.

	vivo
	Ok in principle. But the TP seems with duplicated sentences of “Values of a set of PUCCH resource indexes that the PUCCH resource indicator field are mapped to, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, are provided by resourceList in PUCCH-ResourceSet configured in PUCCH-config for unicast.” 

	Ericsson
	Support



Summary
	To respond Samsung’s comment:
· The 3 bits is saying the table  9.2.3-2 Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources. Actually, the similar sentence has been used in TS38.213. 
Agree with vivo, the change needed is mistakenly duplicated, updated in Round-2. 



[bookmark: _Ref103116780](CLOSED)Round-2
Proposal 3.5.2
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change:
· The current TS38.213 v17.1.0 does not clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast or PUCCH-config-Multicast.
· Summary of change:
· Clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast.
· Consequence if not approved:
· It is not clear that the determined PUCCH resource is provided by PUCCH-config for unicast or PUCCH-config-Multicast, especially the names of the parameters included in PUCCH-config-Multicast are exactly the same as those included in PUCCH-config for unicast.
	--------------------------------Text proposal to TS38.213 v17.1.0 Starts--------------------------------
18	  Multicast Broadcast Services
< Unchanged parts are omitted >
A UE determines a PUCCH resource for a PUCCH transmission with HARQ-ACK information as described in clauses 9.2 and 9.2.1 through 9.2.5. If the UE multiplexes HARQ-ACK information associated with unicast DCI formats and HARQ-ACK information associated with multicast DCI formats in a same PUCCH, the last DCI format that the UE uses to determine the PUCCH resource, as described in clause 9.2.3, is a last unicast DCI format. Values of a set of PUCCH resource indexes that the PUCCH resource indicator field are mapped to, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, are provided by resourceList in PUCCH-ResourceSet configured in PUCCH-config for unicast.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends---------------------------------



Company views
Companies can comment on the summary of the TP and the TP itself. 
	Company
	Comments

	Samsung
	We think the TP is unnecessary. 
It is clear that the resource indicated by a unicast DCI format is from PUCCH-config for unicast.

	vivo
	We agree with the intension of the TP to clarify the determined PUCCH resource for multiplexed HARQ-ACK of unicast and multicast is provided by PUCCH-config for unicast. It would be clear.
We are fine with the TP in general.

	CATT
	Share same view with Samsung.

	LG Electronics
	We are fine with the TP in general.

	Moderator
	It seems no consensus to have it. This issue is closed for this meeting



(CLOSED)Set#1 proposal for GTW on May.11
Proposal 2.1.1-1-r1
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-codebooks in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.

Proposal 2.1.1-2-r1
When NACK-only feedback is to be transformed to ACK/NACK and multiplexed in PUSCH, the 2-bit UL-DAI for multicast is applied for all configured G-RNTIs. 
· 

Proposal 2.1.1-3
When UE is configured with multiple cells for unicast and Type-1 codebook is configured for both multicast and unicast, 
· if the UE is configured to construct the HARQ-ACK codebooks for unicast and multicast jointly, a single UL DAI bit applies for unicast and multicast;
· Otherwise, 1 additional bit UL DAI is included for multicast in DCI format 0_1/0_2, in addition to the UL DAI for unicast. The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.

Proposal 2.2.1
For a UE configured 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 unicast based on the k1 and the PRI indication in the last DCI scheduling multicast.

Proposal 2.3.1.1-r1
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 and multiple configured G-RNTIs cases. 
· The TBs are ordered according to the sequence in which they are received.
· FFS whether/how PRI is used for indication. 

	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



Proposal 2.3.5.1-1
For power determination of a PUCCH transmission for the “NACK-only” reporting mode in clause 7.2.1 in TS 38.213, .  

Proposal 2.3.5.1-2
For power determination of a PUCCH transmission with multicast HARQ-ACK mode in clause 7.2.1 in TS 38.213, a UE with two CLPC adjustment states applies the one corresponding to .  

(CLOSED)Set#2 stable proposal for email approval (distributed at 16th 00:00am)
Proposal 3.3.1
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· Specification should be clear and accurate regarding the meaning of “other UCI” for UE multiplexing with NACK-only for multicast. 
· Summary of change
· Clarify that “other UCI” includes HARQ-ACK information associated with multicast configured with the first HARQACK reporting mode, HARQ-ACK information associated with unicast DCI formats or CSI reports.
· Consequences if not approved
· UE behavior may not be determinable for multiplexing NACK-only if the meaning of “other UCI” is unclear from specification. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts---------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE would multiplex HARQ-ACK information that the UE would provide according to the second HARQ-ACK reporting mode with HARQ-ACK information associated with multicast configured with the first HARQ-ACK reporting mode, HARQ-ACK information associated with unicast DCI formats or CSI reports in a first PUCCH, or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'.
If a UE is provided multiple G-RNTIs or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs or G-CS-RNTIs.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------



(CLOSED)Set#3 proposal for GTW on May.16
Proposal 2.4.2
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled, down-select between the following:
· Alt1: UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of the corresponding PDSCH. 
· Alt2: UE will report ACK/NACK for the G-RNTI with HARQ-ACK disabled per the decoding result of corresponding PDSCH.
· FFS whether to differentiate whether the G-RNTI with HARQ-ACK enabled is detected or not. 
· FFS the PUCCH resource for the codebook transmission
· Opt1: PUCCH resource/slot is based on last DCI with enabled or disabled feedback
· Opt2: PUCCH resource/slot is based on last DCI with enabled feedback

Proposal 2.3.2.3-1 (Alt1)
For addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4: down-select the supported cases and options from the following:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI, 
· 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. (Apple, Nokia, NSB, Lenovo, Samsung, DOCOMO, ZTE, Qualcomm)
· Opt1-2: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits: the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), i.e., 15 PUCCH resources correspond to 4 TBs, and based on the C-DAI included in DL DCI for ordering the HARQ-ACK bits. (CATT)
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt2-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt2-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple, Nokia, NSB, DOCOMO, ZTE, Qualcomm)
· Opt2-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs (Lenovo, Ericsson, Samsung)
· Opt2-2: does not support Alt4 for this case. (Apple)
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the number of PUCCH resources in the PUCCH resource set configured for NACK-only to count the number of HARQ-ACK bits, i.e., the number of HARQ-ACK bits=log2(the number of PUCCH resource+1), 15 PUCCH resources correspond to 4 TBs, and based on Opt3-1-2 or Opt2-1-3 for ordering the HARQ-ACK bits (CATT)
· Opt3-1-2: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. (Apple with 2 G-RNTIs, Nokia, NSB, DOCOMO,)
· Opt3-1-3: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. (Lenovo, , Ericsson, ZTE)
· Opt3-2: does not support Alt4 for this case. (Samsung, Qualcomm)

Proposal 2.2.3-r1
· 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 based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only. 

(CLOSED)Set#4 stable proposal for email approval (distributed at 17th 04:00pm)
Proposal 3.1.2
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· How UE multiplexes NACK-only HARQ-ACK feedback for multicast with only CSI reports is undefined from the latest version of TS 38.213. 
· Summary of change
· Adding a sentence in clause 18 that “If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH”.
· Consequences if not approved
· UE behavior about multiplexing NACK-only HARQ-ACK feedback for multicast with CSI for unicast is unclear. 

	------------------------------Text proposal to TS38.213 v17.1.0 Starts---------------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE would multiplex HARQ-ACK information that the UE would provide according to the second HARQ-ACK reporting mode with other UCI in a first PUCCH, or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. If the first PUCCH includes only CSI reports, the UE multiplexes the HARQ-ACK information as described in clause 9.2.5.2 for HARQ-ACK information that is in response to PDSCH reception without corresponding PDCCH.
If a UE is provided multiple G-RNTIs or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs or G-CS-RNTIs.
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends--------------------------------



Proposal 3.2.3
Adopt the following text proposal to TS38.213 v17.1.0:
· Reason for change
· The latest version of TS38.213 V17.1.0 does not reflect the agreement correctly regarding how to support more than one TB with NACK-only feedback for multicast. In particular, when UE is configured with moreThanOneNackOnly-Mode indicating the HARQ-ACK information is transmitted according to the first HARQ-ACK report mode, the number of TBs with NACK-only can be any number not smaller than one and otherwise the number should be no more than four. 
· Summary of change
· Deleting “when a number of HARQ-ACK information bits is more than four, or” and “when a number of HARQ-ACK information bits is 2, 3, or 4 more than one,”.
· Consequences if not approved
· NACK-only HARQ-ACK feedback for more than four TBs is not supported when UE is configured to transmit the PUCCH according to the first HARQ-ACK report mode. 

	--------------------------------Text proposal to TS38.213 v17.1.0 Starts----------------------------
18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable  for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
For the 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, when a number of HARQ-ACK information bits is 2, 3, or 4 more than one, the UE can be indicated by moreThanOneNackOnly-Mode 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. 
If a UE is provided pucch-Config-Multicast1 or pucch-Config-Multicast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-Config-Multicast1 or pucch-Config-Multicast2 for each G-RNTI or G-CS-RNTI that the UE provides associated HARQ-ACK
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.1.0 Ends-----------------------------



Proposal 2.5.3
When UE supports and is configured with more than one G-CS-RNTI, for TB retransmissions that are scheduled by G-CS-RNTI,
· for Type-2 codebook construction, DL-DAI is separately counted per G-CS-RNTI, 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each G-CS-RNTI following the ascending order of the G-CS-RNTI value.
· Type-2 HARQ-ACK sub-codebook for G-CS-RNTIs is appended to the one for G-RNTI. 

(CLOSED)Set#5 proposal for GTW on May.18th 
Proposal 2.2.3-r2
· 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. 

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

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

Proposal 2.4.3-r1
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled, it is up to UE to report NACK or ACK/NACK for the 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. 
· FFS for the PUCCH resource for the codebook transmission,
· Opt1: PUCCH resource/slot is based on last DCI with enabled or disabled feedback
· Opt2: PUCCH resource/slot is based on last DCI with enabled feedback
(CLOSED)Set#6 proposal for the last 24hrs check (distributed at 19th UTC 15:00)
To proceed proposal 2.3.2.4, Ericsson suggested the following compromised solution:
Proposal 2.3.2.4-E
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· Basic solution (mandatory)
· Opt2-1-2, covering Case 2 (and with Case 1 as a special case), using cDAI with agreed CB table.
· As UE capability
· Opt3-1-3 (cDAI*), covering Case 3. Agreed CB table cannot be used, but can easily be replaced
· FFS CB table for Opt3-1-3 (Ericsson’s proposed table can work)
· FFS Whether both cDAI and cDAI* can be provided in DCI to support co-existence with Type II CB ACK/NACK UEs and to improve robustness.
· In all cases (Case 1/2/3) the UE can infer the CB table size from the received cDAI/cDAI*.

Company views
	Company
	Comments

	vivo
	Not support. we have concern on this proposal. The CB tables for case 1/2 and case 3 are different, from UE perspective, how to know it is case 1/2/3. in addition, we think it is too complicated to define different CB tables for different cases from both UE implementation and specification perspective.

	ZTE
	We can accept this proposal.

	Lenovo
	We are OK with it.

	CATT
	Not support. It’s not necessary to introduce a different CB table for NACK-only feedback.

	LG Electronics
	We have the same view with Vivo

	Apple
	Not support, unified codebook table for three cases is preferred.

	Ericsson
	To vivo, 
Case 3 anyway requires additional RRC signaling, and Case 3 can e.g. be indirectly indicated to the UE by the presence of cDAI* in the DCI.
Having different tables as such does not sound complicated, as long as the UE knows which one to use, and this is clear from RRC configuration. The proposal is also anyway that Case 3 is UE capability.
From standardization perspective it is easy to agree on the Case 3 table (Ericsson proposal is optimum for this, we believe).
If a single table is still required (but we do not see why this would be the case), the Ericsson proposed table will work for all three Cases, with only small impact on Case 1&2.
To CATT:
Keeping the agreed table also for Case 3 would have unacceptable consequences:
Let’s assume UE1 is configured with only G-RNTI1, whereas UE 2 is configured with both G-RNTI1 and G-RNTI2. Using the agreed table also for Case 3 would imply that the same PUCCH1, sent by a UE receiving only G-RNTI1/TB1 (NACK), is also sent by a UE receiving G-RNTI1/TB1 (NACK) and G-RNTI2/TB2 (NACK).
When the gNB receives PUCCH1 it would therefore infer that both TBs need to be retransmitted, even if UE2 receives TB2 correctly (and UE1 is not scheduled with it, so should not trigger NACK).
With the agreed table used also for Case 3, there would therefore be a lot of unnecessary retransmissions, which is not acceptable.
This is easy to fix by letting the table for 2 TBs have [NACK, ACK] mapped to PUCCH1. With this, both UE1’s and UE2’s PUCCH1 feedback would only indicate need for retransmission on TB1, which is the correct behavior for Case 3.
The argumentation can of course be generalized to all CB sizes 1, 2, 3, 4.

	MediaTek
	Not  support, share the similar view with vivo.



[bookmark: OLE_LINK8]Proposal 2.3.2.4-r1
[bookmark: OLE_LINK6]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. 

Company views
	Company
	Comments

	vivo
	Ok for progress.

	ZTE
	Support

	Lenovo
	We are OK with it.

	CATT
	For progress, we are fine with this proposal.

	LG Electronics
	We are fine for progress.

	Apple
	We are OK with this proposal.

	MediaTek
	Fine for progress





Proposal 2.6.3-r1
For the case that UE may have received a first DCI activating a SPS PDSCH configuration but may receive a second DCI re-activating the same SPS PDSCH configuration, further down-selection on the following options in the next meeting: 
· [bookmark: OLE_LINK7]Opt1: the UE generates HARQ-ACK feedback according to the DCI (re-)activating the SPS multicast PDSCH configuration. 
· Note: it is the same procedure as legacy. 
· Opt2: for UE generating HARQ-ACK feedback, UE considers the first SPS PDSCH after the second DCI as SPS PDSCH without PDCCH, if the first SPS PDSCH is not the first SPS PDSCH after the first DCI.
Company views
	Company
	Comments

	vivo
	Not support.  The reactivation DCI may update the configuration for SPS PDSCH. Then network needs to be aware of whether the activation DCI is received by the UE successfully by replying on ACK/NACK feedback which is same as that of activation. Actually, based on the email discussion, the current opt2 seems not the one proposed by ZTE. ZTE proposes that the UE should ignore the reactivation DCI (with NACK-only feedback for SPS PDSCH instead of ACK/NACK feedback) only when the reactivation does not change any configuration of the SPS PDSCH. It is optimization and will complicate UE implementation. In addition, as we comment before, gNB can avoid this issue with higher AL or power. Opt2 is not needed. At this time stage, any optimization is not desirable.

	ZTE
	We support this proposal and we can further down select in the next meeting. 
The current Opt2 is the same as our proposal since it says ' a second DCI re-activating the same SPS PDSCH configuration' in the main bullet.
We have explained the difference of HARQ-ACK between unicast SPS and multicast SPS in previous round, including the specific issue in the multicast SPS. We think we should resolve the problem but not ignore it in any stage of the standardization discussion. Especially, DCI missing is definitely not a corner case. It is discussed in many cases. Further, what we propose is to clarify the the ambiguity. Maybe there is no specification impact. I mean if companies prefer to make the Opt2 as conclusion, we are also fine. 
Regarding the comments of network implementation, DCI missing cannot be avoided by the network implementation. If it can be avoided by the network implementation, why we specify ACK/NACK feedback for activation PDCCH to let network know the whether the UE receives the activation PDCCH.

	Lenovo
	We think Option 1 is enough to follow legacy behaviors. 
We don’t think this is an essential issue needs to be address in maintenance phase.

	Apple
	It doesn’t matter to agree this Proposal or not. This issue can be discussed in next meeting. 

	MediaTek
	Following the legacy mechanism as indicated by the opt 1 is sufficient, but it is also ok to further down-selection in next meeting



Conclusion
The following proposal from set#6 is agreed:

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. 
· [bookmark: _GoBack]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. 
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