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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This summary summarizes the contributions submitted in AI 8.12.2 to discuss maintenance issues related to improving the reliability for MBS for RRC_CONNECTED UEs. 
Our aim will be to close all critical issues for maintenance (identified so far). Since GTW time will be limited, most of the progress will have to be made by email. 
We will also need to make sure to complete in this meeting any additional RRC impact (within the first meeting week) and other impact to other WGs’ core work.
Since we are still in early phase of maintenance, we will be making agreements by either:
-	Agreement (without a corresponding TP) to be implemented by spec editors
-	Endorsing a TP as recommendation to the spec editors
-	In some cases with an agreement + TP

[108-e-R17-MBS-02] Email discussion for maintenance on mechanisms to improve reliability for RRC_CONNECTED UEs – Jinhuan (Huawei)
· 1st check point: February 25
· Final check point: March 3

[bookmark: _Ref129681832]Overall plan for this meeting
Overall there is one issue which may potentially affect RRC parameters, i.e., the HARQ-ACK codebook for NACK-only. If more than one TB with NACK-only in the same PUCCH is supported, how to determine the number of TBs in the same PUCCH, i.e., Type-1-like codebook or Type-2-like codebook for NACK-only? If both are supported, one of them needs to be configured because it does not make sense to use both at a given time. Hence, related issues are high priorities for this meeting.
[bookmark: OLE_LINK6]In addition, some of the FL’s proposals are already marked for GTW especially considering the short time between the start of the meeting and the first GTW session on Monday February 21st (UTC). Companies are requested to provide early feedback on these issues. Note that if possible these issues could also be concluded by email. The proposals that are not marked for GTW are expected to progress only by email.
For GTW:
At least including: Proposal 3.4.3-1 (GTW), Proposal 4.2.1.1-1(GTW), Proposal 4.3.1-1 (GTW), [Proposal 4.4.1 (open after proposal 4.3.1-1 solved)]

For email:
All other proposals. 

Any comment/suggestions:
	Company
	Comments 

	
	

	
	



ACK/NACK-based feedback specific
[bookmark: _Ref68894149]Other codebook types for unicast
Submitted Proposals
· (Huawei) Proposal 4:
· When enhanced Type-2 is configured for unicast and when the UE is scheduled to multiplex the codebook for unicast and the HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.
· (Nokia) proposal 9:
· When the UE is scheduled to multiplex enhanced Type-2/3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, the UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook. 
· When the UE is scheduled to multiplex Type-3 HARQ-ACK codebook for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, the UE does not generate the HARQ-ACK for multicast. 
· (vivo) Proposal 3:
· When UE is configured with different codebook types for unicast and multicast and when UE is scheduled to multiplex HARQ-ACK for unicast and HARQ-ACK for multicast with the same priority in the same PUCCH slot, 
· If enhanced type-2 codebook is used for unicast, UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast. 
· If type-3 HARQ-ACK codebook is used for unicast, UE only generates one type-3 codebook including both unicast HARQ-ACK and multicast information.
· Note: The PUCCH resource for transmitting the codebook is based on the last unicast DCI.
· FFS when enhanced type-3 codebook is used for unicast
· (CATT) Proposal 5:
· When the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast and with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.
· (CATT) Proposal 6:
· When UE is scheduled to provide Type-3/ enhanced Type-3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, the UE drops the HARQ-ACK for multicast.
· the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK codebook for multicast to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK codebook for unicast as the HARQ process is not part of the codebook.
· (DOCOMO) Proposal 3:
· When a UE is scheduled to report HARQ-ACK for unicast and HARQ-ACK for multicast with the same priority in the same PUCCH slot and enhanced Type-2 codebook is used for unicast, the UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast.
· (DOCOMO) Proposal 4:
· UE is not expect to report HARQ-ACK with Type-3 HARQ-ACK codebook or enhanced Type-3 HARQ-ACK codebook and HARQ-ACK for multicast with different codebook type with the same priority in the same PUCCH slot.
· (Samsung) Proposal 2:
· There is no change to the Rel-16 Type-3 HARQ-ACK codebook due to the cast type of HARQ-ACK and no restrictions are introduced to the gNB scheduler operation.
· (Qualcomm) Proposal 1:
· If a UE is configured with enhanced Type-2 HARQ-ACK codebook for unicast and scheduled to multiplex HARQ-ACK feedback for unicast and multicast with the same priority in the same PUCCH slot, the UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast.
· (Qualcomm) Proposal 2:
· If a UE is configured with type-3 HARQ-ACK codebook, UE can be configured to support Alt1 or Alt2
· Alt1: UE generate the Type 3 HARQ-ACK codebook including only unicast PDSCH scheduled by PDCCH with UE-specific RNTI, e.g., C-RNTI
· Alt2: UE generate the Type 3 HARQ-ACK codebook including both unicast and multicast PDSCH scheduled by PDCCH with C-RNTI and one or multiple G-RNTIs
· (Lenovo) Proposal 8: 
· When unicast is configured with Type-3 HARQ-ACK codebook and multicast services are configured with Type-1 or Type-2 HARQ-ACK codebook type, only a Type-3 HARQ-ACK codebook is generated.
(LGE) Proposal 5: 
· For Type-3 codebook for unicast and Type-1/2 codebook for multicast, for a HARQ process shared by unicast and multicast,
· if RAN1 assumes that a NDI value in unicast DCI is toggled only between unicast PDSCHs while a NDI value in multicast DCI is toggled only between multicast PDSCHs, Type-3 codebook for unicast includes most recent unicast HARQ-ACK bit and, if configured for reporting, the NDI value in most recent unicast DCI for the HARQ process.
· if RAN1 assumes that a NDI value is toggled between unicast PDSCH and multicast PDSCH, for multicast PDSCH reception on the HARQ process, Type-3 codebook for unicast includes ‘NACK’ and, if configured for reporting, the NDI value in most recent multicast DCI for the HARQ process.
(LGE) Proposal 6: 
· HARQ-ACK to PTP retransmission is treated as HARQ-ACK to normal unicast transmission for construction of HARQ-ACK codebook.
(LGE) Proposal 7: 
· Clarify whether HP HARQ-ACK can be configured for multicast in case that HP HARQ-ACK is not configured for unicast.

[bookmark: _Ref93264114]Round-1 
When UE is configured with enhanced Type-2/3 or Type-3 codebook for unicast, whether/how to support multiplexing the HARQ-ACK for unicast and the HARQ-ACK for multicast with the same priority within the same slot was discussed in the last meeting, which ended up with the following proposal but did not reach consensus:
	Proposal 
· When enhanced Type-2 codebook is configured for unicast and when the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast and with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.
· FFS: When UE is configured with Type-3 codebook for unicast, the Type-3 HACK-ACK codebook UE generated does not include the HARQ-ACK for multicast, down-select from:
· Opt1: When UE is scheduled to provide Type-3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, the UE drops the HARQ-ACK for multicast.
· Opt2: UE is not scheduled to provide Type-3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot.
· FFS for the case when UE is configured with enhanced Type-3 HARQ-ACK codebook for unicast.



Based the discussion from the last meeting and the submitted proposals to this meeting, it seems agreeable to support generating two sub-codebooks for enhanced Type-2 for unicast and Type-1/Type-2 for multicast and concatenating them. 
The controversy mainly lies how to support (enhanced) Type-3 codebook for unicast and Type-1/Type-2 codebook for multicast or how (enhanced) Type-3 codebook is practically generated considering unicast, multicast and broadcast share the total number of HARQ processes and up to network to allocate the HARQ process properly. 
Here are the views summarized for Type-3 codebook based on the submitted proposals:
· A single Type-3 CB from UE: vivo (last unicast DCI), Samsung, Lenovo
· Drop HARQ-ACK for multicast: Nokia, CATT
· Not in the same slot: DOCOMO 
· Configured between Alt1 Type-3 CB only for unicast and Alt2 Type-3 CB for both unicast and multicast: QC
· Related to NDI: LGE

Given the Type-3 codebook definition in Rel-16, if the same definition is kept for UE configured with multicast, the Type-3 CB should include HARQ-ACK for all HARQ process and all serving cells, because otherwise the legacy procedure for generating Type-3 codebook will be changed and the codebook size would be variable depending on how many HARQ processes are used for scheduling multicast. From this sense, keeping the same definition of Type-3 codebook seems more reasonable. 
For enhanced Type-3 codebook, the HARQ processes can be grouped into different sets and up to network how to group and which set is triggered for the HARQ-ACK feedback. Likewise, the enhanced Type-3 codebook definition or the construction should be kept the same and not differentiating the HARQ process for unicast or for multicast. Rather, leaving it up to network to split the HARQ processes into different sets for the triggering. Given insufficient input for the case of enhanced Type-3 codebook, I would suggest FFS on it. 
Companies can share the views/concerns for the following proposals:
FL’s Proposal:
Proposal 3.1.1-1
When UE is configured with enhanced Type-2 codebook for unicast and when the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.

Collect views/concerns:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	We support the above proposal.

	vivo
	support the proposal.

	Lenovo, Motorola Mobility
	Generally OK with us.
In case the UE is configured to monitor more than one multicast services, the number of sub-codebooks may be larger than 2. In that sense, it is not necessary to limit “two” separate sub-codebooks. We suggest removing “two”.


	Nokia, NSB
	Support.
Proposal should be modified to cover enhanced type-3 codebook. Please see our response under Proposal 3.1.1-2.

	Samsung
	OK

	Qualcomm
	Support in principle




FL’s Proposal:
Proposal 3.1.1-2
When UE is configured with Type-3 codebook, the Type-3 codebook consists of HARQ-ACK bits for all HARQ processes including the ones used for multicast. 
· FFS on enhanced Type-3 codebook.


Collect views/concerns:
	Company
	Comments 

	LG Electronics
	Does this proposal mean that type-3 codebook is supported for multicast HARQ-ACKs? 
What about NDI for multicast in Type-3 codebook?

	NTT DOCOMO
	Support. We don’t think the sub-bullet is necessary. gNB can control whether to include HARQ PIDs used for multicast in the enhanced Type-3 codebook by configuration. UE just needs to follow the configuration for enhanced Type-3 codebook.

	ZTE
	It seems one missing part is how to handle the previous PUCCH carrying the feedback for multicast that is overlapping with the type-3 codebook. From our perspective, the UE needs to drop the previous PUCCH carrying the feedback for multicast that is overlapping with the type-3 codebook.

Also, regarding the enhanced type-3 codebook. The following straightforward proposal can be considered.

Proposal:
· When UE would provide Type-3 HARQ-ACK codebook for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, UE drops the HARQ-ACK for multicast. The Type-3 codebook consists of HARQ-ACK bits for all HARQ processes including the ones used for multicast.
· When UE would provide enhanced Type-3 HARQ-ACK codebook for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, if all HARQ-ACK feedbacks for multicast have been included in the enhanced Type-3 HARQ-ACK codebook, UE drops the HARQ-ACK for multicast; otherwise, UE concatenates the codebook for multicast after the codebook for unicast.



	vivo
	Support the intension if it is for the case UE is scheduled with type 3 codebook in a slot(not configured).
For enhanced type 3 codebook, the following agreement was achieved in NR R17 URLLC.
Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook.

Here, for unicast and multicast, we can consider similar solution. That is,
When UE is configured with enhanced Type-3 codebook for unicast and when the UE is scheduled to multiplex enhanced Type-3 HARQ-ACK for unicast with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot.
· For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook.


	Lenovo, Motorola Mobility
	This proposal is not clear. 
We don’t know the HARQ-ACK codebook type for multicast. 
Regarding the sub-bullet, we suggest removing it there is no use case on support of enhanced Type 3 codebook.


	Nokia, NSB
	Support. 

Regarding enhanced Type-3 codebook, if a similar approach in Proposal 3.1.1-1 is used (UE creates separate sub-codebooks and concatenates them), it is up to the network to group and utilize the HARQ processes. Thus, network can ensure by implementation that the same information is not transmitted twice in a duplicated manner both in the enhanced Type-3 codebook for unicast and codebook for multicast. 
Therefore, we propose that Proposal 3.1.1-1 is enhanced to cover enhanced Type-3 codebook.

Proposal 3.1.1-1
When UE is configured with enhanced Type-2 or enhanced Type-3 codebook for unicast and when the UE is scheduled to multiplex enhanced Type-2 or enhanced Type-3 HARQ-ACK for unicast with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.


	Samsung
	The Type-3 codebook construction should not change compared to Rel-16 (no need to consider the eType3 codebook of Rel-17 but, even if so, the codebook construction should again not change). 
The Type-3 codebook is based on HARQ processes and is independent of cast type/RNTI. 

	Qualcomm
	We support the proposal when the HPID is not dynamically shared between unicast and multicast.
FFS the case when HPID is dynamically shared between unicast and multicast.




Multicast HARQ-ACK on PUSCH
Submitted Proposals
· (Huawei) Proposal 1:
· one 1-bit UL-DAI field for multicast Type-1 codebook is added into UL-DCI and applied to all configured G-RNTIs. 
(Huawei) Proposal 2:
· one 2-bit UL-DAI field for multicast Type-2 codebook is added into UL-DCI for each configured G-RNTI. 
(Huawei) Proposal 3:
· The UL-DAI field for multicast is absent when disabling HARQ-ACK is configured by RRC signaling.
· (Nokia) proposal 7:
· When PUCCH carrying multicast HARQ-ACK only overlaps with PUSCH with the same priority, support UL-DAI indicating the number of total HARQ-ACK bits for multicast for all G-RNTIs as defined in Rel-16 for unicast HARQ-ACK.
· (Nokia) proposal 8:
· Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1, or unicast and multicast HARQ-ACK codebooks are of different types.
· Option1-2: Two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· UL DAI for multicast is applied to all configured G-RNTIs.
· If both unicast and multicast HARQ-ACK codebooks are Type-2:
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
· (vivo) Proposal 4:
· When PUCCH carrying multicast HARQ-ACK only overlaps with PUSCH with the same priority, the UL-DAI indicating the number of HARQ-ACK bits for multicast is applied to all configured G-RNTIs.
· (vivo) Proposal 5:
· For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases
· If the unicast and multicast HARQ-ACK codebooks are both Type-1, Option 1-1 is supported
· Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH. 
· If both unicast and multicast HARQ-ACK codebooks are Type-2, Option 2-1 is supported
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
(ZTE) Proposal 7:
· Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· It is applied to all configured G-RNTIs.
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· Separate UL DAI fields are applied for each configured G-RNTI group, each G-RNTI group can configure one or multiple G-RNTIs.
· (OPPO) Proposal 2: 
· When UL-DAI is used to indicate the number of HARQ-ACK bits for multicast, the UL-DAI is applied to all configured G-RNTIs.
· (CATT) Proposal 1:
· Separate UL DAI field(s) is introduced in DCI format 0_1 and 0_2 for multicast.
· (CATT) Proposal 2:
· If multicast is configured with Type-1 HARQ-ACK CB, 1-bit UL DAI field for multicast is applied for all configured G-RNTIs.
· (CATT) Proposal 3:
· If multicast is configured with Type-2 HARQ-ACK CB, up to three 2-bit UL DAI fields for multicast is introduced. And the exact number of UL DAI depends on gNB’s configuration.
· (CATT) Proposal 4:
· The association between the UL DAI fields and G-RNTIs are configured by RRC.
· (DOCOMO) Proposal 2:
· For multiplexing multicast HARQ-ACK onto PUSCH with the same priority, the number of HARQ-ACK bits for multicast is indicated by a UL DAI for multicast different from the existing UL DAI for unicast.
· For the case of both Type-1 HARQ-ACK codebooks for unicast and multicast, support Option 1-2.
· For the case of both Type-2 HARQ-ACK codebooks for unicast and multicast, support Option 2-2.
· A single UL DAI for multicast HARQ-ACK is applied to all G-RNTIs.
· (TD-Tech) proposal 1:
· The UL-DAI field for multicast is applied to all configured G-RNTIs. In other word, the UL-DAI field counts all initial transmissions scheduled by all configured G-RNTIs of UE.
· (TD-Tech) proposal 2:
· If both unicast and multicast HARQ-ACK codebooks are Type-2, the following option is suggested with a note.
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· Note: A single UL DAI field is applied to all G-RNTIs.
· (Intel) Proposal 3:
· When multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with same priority,
· For Type 1 codebooks: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH
· For Type 2 codebooks: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks
· (Intel) Proposal 4:
· Unicast and multicast HARQ-ACK codebooks of different types cannot be multiplexed onto the same PUSCH with same priority.
· (Spreadtrum) Proposal 1:
· For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority,
· For Type-1 codebook, support option 1-1;
· For Type-2 codebook, support option 2-1.
· (CMCC) Proposal 6:
· For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1:
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· If the unicast and multicast HARQ-ACK codebooks are both Type-2:
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast.
· If the unicast HARQ-ACK codebook is Type-1 and the multicast HARQ-ACK codebook is Type-2:
· 1-bit UL DAI indicates whether multiplexing unicast HARQ-ACK codebook onto the PUSCH and 2-bit UL DAI is for multicast.
· If the unicast HARQ-ACK codebook is Type-2 and the multicast HARQ-ACK codebook is Type-1:
· 2-bit UL DAI is for unicast and 1-bit UL DAI indicates whether multiplexing multicast HARQ-ACK codebook onto the PUSCH.
· (Samsung) Proposal 4: 
· For DAI in UL grants and Type-1 HARQ-ACK CB for both unicast and multicast, the DAI has 1 bit for non-FDMed unicast/multicast PDSCHs and has 2 bits for FDMed unicast/multicast PDSCHs.
· (Samsung) Proposal 5: 
· For DAI in UL grants and Type-2 HARQ-ACK CB for both unicast and multicast, the 2-bit DAI is applicable to all Type-2 HARQ-ACK CBs.
· (Samsung) Proposal 6: 
· For DAI in UL grants and mixed Type-1/Type-2 HARQ-ACK CBs for unicast and multicast, a 1-bit DAI is applicable for the Type-1 HARQ-ACK CB and a 2-bit DAI is applicable to the Type-2 HARQ-ACK CB(s).
· (Qualcomm) Proposal 3:
· The maximum field size of UL DAI for multiplexing multicast feedback in PUSCH is same as that of Rel-16 UL DAI.
· (Qualcomm) Proposal 4:
· For multiplexing multicast feedback only in the same PUSCH.
· In case of Type-1 multicast HARQ-ACK codebook, 1-bit UL DAI is applied to all configured G-RNTIs. 
· In case of Type-2 multicast HARQ-ACK codebook, separate 2-bit UL DAI per G-RNTI is included in UL grant.
· (Qualcomm) Proposal 5:
· For multiplexing unicast and multicast feedback in the same PUSCH.
· If the unicast and multicast HARQ-ACK codebooks are both Type-1, 
· Common 1-bit UL DAI (Option 1-1) can be applied when common candidate PDSCH occasions are counted for unicast and multicast; otherwise, separate 1-bit UL DAIs (Option 1-2) are applied for unicast and multicast. 
· If multicast HARQ-ACK codebook is Type-2 and unicast HARQ-ACK codebook is Type-2 or enhanced Type-2,
· Separate UL DAI bits can be configured per unicast C-RNTI and per multicast G-RNTI.
· If multicast HARQ-ACK codebook is Type-1 and unicast HARQ-ACK codebook is Type-2 or enhanced Type-2,
· For multicast Type-1 codebook, 1-bit UL DAI is used and '0’ is added to match to 2 bits; 
· Remaining UL DAI bits can be used for the unicast.
· If unicast HARQ-ACK codebook is Type-1 and multicast HARQ-ACK codebook is Type-2,
· For unicast Type-1 codebook, 1-bit UL DAI is used and '0’ is added to match to 2 bits; 
· Remaining UL DAI bits can be used for the multicast.
· (Lenovo) Proposal 2: 
· For Type-2 HARQ-ACK codebook multiplexed on PUSCH, support one additional UL DAI in the UL grant for multicast in addition to the UL DAI for unicast.
· (Lenovo) Proposal 3: 
· For Type-2 HARQ-ACK codebook multiplexed on PUSCH, the additional UL DAI in the UL grant for multicast is applied to all configured G-RNTIs.
· (Lenovo) Proposal 4: 
· For Type-1 HARQ-ACK codebook multiplexed on PUSCH, support one additional UL DAI in the UL grant for multicast in addition to the UL DAI for unicast.
· (Lenovo) Proposal 5: 
· For Type-1 HARQ-ACK codebook multiplexed on PUSCH, the additional UL DAI in the UL grant for multicast is applied to all configured G-RNTIs.
· (Lenovo) Proposal 6: 
· For unicast and multicast services are configured with different HARQ-ACK codebook types, support one additional UL DAI in the UL grant for multicast in addition to the UL DAI for unicast.
· (Lenovo) Proposal 7: 
· For unicast and multicast services are configured with different HARQ-ACK codebook types, the additional UL DAI in the UL grant for multicast is applied to all configured G-RNTIs.
(ETRI) Proposal 1: 
· For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority, if the unicast and multicast HARQ-ACK codebooks are both Type-1, Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH is supported.
(ETRI) Proposal 2: 
· For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority, if the unicast and multicast HARQ-ACK codebooks are both Type-2, Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks is supported.
(LGE) Proposal 1: 
· For avoiding impact on unicast, we propose to agree Option 1-2 for both unicast and multicast Type-1 codebook and Option 2-2 for both unicast and multicast Type-2 codebook.
(LGE) Proposal 2: 
· Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, one separate UL DAI indicating multiplexing multicast HARQ-ACK codebook applies to all configured G-RNTIs in Option 1-2.
(LGE) Proposal 3: 
· Concerning DCI overhead, only one additional 2-bit UL DAI can be included in DCI in Option 2-2. The additional 2-bit UL DAI indicates the largest DAI value among same or different total DAIs of all G-RNTIs.
(LGE) Proposal 4: 
· Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, if UE detects only one fallback DCI for any configured G-RNTI, UE performs fallback operation for all configured G-RNTIs.
[bookmark: _Ref93269229]Round-1  
FL’s Comments:
Regarding HARQ-ACK multiplexed onto PUSCH, the following agreements were reached in the last meeting:
	Agreement
When PUCCH carrying multicast HARQ-ACK only overlaps with PUSCH with the same priority, support UL-DAI indicating the number of HARQ-ACK bits for multicast as defined in Rel-16 for unicast HARQ-ACK. 
· FFS it is applied to a single G-RNTI or applied to all configured G-RNTIs. 

Agreement
Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1
· Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH. 
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· FFS whether it is applied to a single G-RNTI or applied to all configured G-RNTIs.
· If both unicast and multicast HARQ-ACK codebooks are Type-2, down-select from:
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· FFS whether a single UL DAI field is applied to all G-RNTIs, or separate UL DAI fields are applied for each configured G-RNTI.
· FFS the unicast and multicast HARQ-ACK codebooks are different Types. 



The legacy from the current specification: HARQ-ACK feedback for unicast can be multiplexed onto PUSCH by UL-DAI included in the DCI scheduling PUSCH (UL grant DCI). The DAI field in UL grant indicates whether HARQ-ACK information is to be transmitted on PUSCH in one slot for Type-1 codebook or the number of HARQ-ACK information bits to be transmitted on PUSCH in one slot for Type-2 codebook/enhanced Type-2 codebook. In Rel-16, DCI format 0_1 can support 1, 2, 4, or 8 bits for the UL-DAI field and DCI format 0_2 can support 0, 1, 2 or 4 bits for the UL-DAI field. 
The following summary of the views are based on the submitted proposals:
Type-1 codebook for both unicast and multicast:
· Option1-1: the 1-bit UL DAI used for both unicast and multicast:
· Supportive: vivo, Intel, Spreadtrum, QC (common PDSCH occasions), ETRI
· Option1-1a: 1-bit UL DAI for non-FDM-ed and 2-bit for FDM-ed: Samsung
· Option1-2: two 1-bit UL-DAIs separate for unicast and multicast and the UL-DAI for multicast is applied to all G-RNTIs: 
· Supportive: Huawei, Nokia, ZTE, CATT, DOCOMO, CMCC, QC(different PDSCH occasions), Lenovo, LGE
Type-2 codebook for both unicast and multicast:
· Option2-1: the 2-bit UL DAI is applicable to both unicast and multicast
· Supportive: Nokia, vivo, Intel, Spreadtrum, Samsung, ETRI.
· Option2-2: separate 2-bit UL-DAI field from that for unicast
· Per G-RNTI: Huawei, Qualcomm
· Per G-RNTI group: ZTE
· Applied to all G-RNTI: DOCOMO, TD-Tech, Lenovo, CMCC
· up to 3, RRC configuring the UL-DAI and G-RNTI association: CATT
· largest DAI of all G-RNTIs: LGE
Different codebook types for unicast and multicast:
· Separate UL-DAI for unicast and multicast
· CMCC, Samsung, QC, Lenovo
For Type-2 codebook, the DL-DAI is counted per G-RNTI. If HARQ-ACK for different G-RNTIs are multiplexed onto the same PUSCH, the DL-DAI value would probably be different for different G-RNTIs. Apparently, separate UL-DAI field per G-RNTI included in the DCI would be simpler and the total number of fields of UL-DAI in the DCI can be guaranteed by network proper configuration. Otherwise, we may have to face and solve the issue how to use a single UL-DAI to count the number of HARQ-ACK bits from different G-NRTIs to be multiplexed onto the same PUSCH but the DL-DAIs are counted independently for different G-RNTIs. Option2-1 does not seem a complete solution and even if it is agreed we have to solve the follow-up issues, for example, how to count the number of HARQ-ACK bits for different G-RNTIs. Therefore, option2-2 with separate UL DAI for each G-RNTI seems the simplest option and a complete solution. With option2-2 agreed, FL supposes this issue can be closed. We should agree on a complete solution in this meeting. Apparently, the UL DAI for a G-RNTI can be absent if the HARQ-ACK for the G-RNTI is disabled. 
Likewise, option1-2 seems simpler with the major support also and the Type-1 codebook for unicast can be kept unaffected. If the HARQ-ACK for one G-RNTI is disabled by RRC signaling, whether UE generates the HARQ-ACK bit can be separately discussed in section 5.1 firstly. 
With option1-2 and option2-2 suggested, if different codebook types are configured for unicast and multicast, the straightforward solution is adding a separate UL DAI field for multicast with 1 bit for Type-1 codebook and 2 bits for Type-2 codebook for each G-RNTI. 
There is one proposal from Qualcomm that the maximum field size of UL-DAI for multiplexing multicast feedback in PUSCH is same as that of Rel-16 UL DAI and also some other proposals are based on this assumption. Companies can provide views regarding this question: Whether it is necessary to keep the maximum field size of UL DAI in UL grant as Rel-16.

Question 3.2.1: 
Whether it is necessary to keep the maximum field size of UL DAI(s) when including UL DAI for multicast in UL grant as Rel-16.

Collect views:
	Company
	Comments 

	ZTE
	We think it is beneficial to keep the maximum field size of UL DAI otherwise it would end up with too large DCI overhead for UL DCI.

	Lenovo, Motorola Mobility
	NO. 
Inclusion of UL DAI should consider not increasing too much overhead in UL grant.
We support one UL DAI applied for all configured G-RNTIs so as to keep the payload size of UL grant reasonable.

	Nokia, NSB
	We support to keep the Rel-16 field sizes for unicast DCIs, considering that multiplexing multicast HARQ-ACK and unicast HARQ-ACK onto PUSCH is practically a rare case.

	Samsung
	The field size of UL DAI should be determined based on functionality, not the other way around.

	Qualcomm
	Support to keep the UL DAI field with 1, 2, 4, or 8 bits in DCI format 0_1 and 0, 2, or 4bits in DCI format 0_2.




FL’s proposals:
Proposal 3.2.1-1
If Type-1 codebook is configured for unicast and multicast, the following option1-2 (from the previous agreement) is adopted: 
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.
· Note: Whether the Type-1 codebook for multicast includes the HARQ-ACK bits for the G-RNTI with HARQ-ACK disabled by RRC signalling is separately discussed. 

Collect views:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	Support the above proposal.

	Lenovo, Motorola Mobility
	Support

	Nokia, NSB
	Support.

	Samsung
	OK with the proposal if there is FDM of multicast and unicast. 
If there is no FDM, there is one codebook (unicast + multicast) and 1 bit DAI as in Rel-16 is applicable.

	Qualcomm
	If UE is configured with TDMed pattern with mode 2, PDSCH candidate occasions are common for unicast and multicast and 1-bit UL DAI is sufficient. No need to use 2-bit UL DAI.
In other cases, like TDMed pattern with mode 1 or FDMed, 2-bit UL DAI can be applied.




FL’s Proposal:
Proposal 3.2.1-2
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. 
· Separate UL DAI fields are applied for each configured G-RNTI.
· FFS: The maximal number of UL-DAI fields included in DCI format 0_1/0_2. 
· The UL DAI for a G-RNTI is absent if the HARQ-ACK for the G-NRTI is disabled by RRC signalling. 

Collect views:
	Company
	Comments 

	Moderator
	If companies prefer option2-1 or one 2-bit UL DAI applied to all G-RNTIs, please also share how to use a single UL-DAI to count the number of HARQ-ACK bits from unicast and multicast or from different G-NRTIs to be multiplexed onto the same PUSCH given the DL DAI are independently counted:

	LG Electronics
	We support Option 2-2. However, we think that the separate UL DAI field is applied for all G-RNTIs. The largest UL-DAI value among different UL DAIs of different G-RNTIs can be indicated in UL DAI field. 

	NTT DOCOMO
	Support. As for the number of UL DAIs for multicast, we think one is enough.

	ZTE
	We support to go with Option 2-2. However, if 2bits are reserved for each G-RNTI, it will lead to large DCI overhead for UL DCI, which should be avoided. In this case, 2-bits for one group of G-RNTIs can be considered. Network can configure one or multiple G-RNTIs within one group based on the number of G-RNTIs.

	Lenovo, Motorola Mobility
	We support a single UL DAI for all configured G-RNTIs. 
Separate UL DAI for each configured G-RNTI lead to too much overhead in UL grant especially when the UE is configured with many G-RNTIs.
We support one UL DAI for unicast and another UL DAI for all the configured G-RNTIs. In case there are two or more configured G-RNTIs, a largest UL DAI for multiple G-RNTs is indicated in UL grant so as to align the sub-codebook size for all the configured multicast services.

	Nokia, NSB
	We do not support the proposal.
We support option 2-1, as even 2 different G-RNTIs would mandate a unicast DCI field size increase (for DCI 0_2). 
In our view, multiplexing HARQ feedback of different G-RNTIs along with unicast HARQ feedback onto PUSCH is practically a rare case, therefore, we shall not change the unicast DCI field size for such a feature.

If option 2-1 is adopted, UL-DAI should reflect the sum of the received DL-DAIs for different RNTIs. 

	Samsung
	Do not support.
The Rel-16 DAI and the Rel-16 Type-2 HARQ-ACK construction are sufficient. 
For progress, can accept a separate DAI field for all G-RNTIs because that can provide some benefits in the most typical case of a single G-RNTI and limits the additional DCI overhead which is relatively important for link budget given the multicast nature of transmissions.

	Qualcomm
	Support.
Separate UL DAI cannot be applied to all G-RNTIs. Similar reason as not supporting common UL DAI for unicast and multicast, considering each RNTI is independently scheduled.




FL’s Proposal:
Proposal 3.2.1-3
If different codebook types are configured for unicast and multicast, separate UL DAI field(s) are included in DCI for multicast, in addition to the UL DAI for unicast, and the UL DAI for multicast is 
· 1-bit for Type-1 codebook
· Whether the Type-1 codebook for multicast includes the HARQ-ACK bits for the G-RNTI with HARQ-ACK disabled by RRC signalling is separately discussed. 
· 2-bit for Type-2 codebook for each G-RNTI. 
· FFS: The maximal number of UL-DAI fields included in DCI format 0_1/0_2. 
· The UL DAI for a G-RNTI is absent if the HARQ-ACK for the G-NRTI is disabled by RRC signalling. 


Collect views:
	Company
	Comments 

	LG Electronics
	OK for type-1 codebook for multicast.
For type-2 codebook for multicast, 2 bit can be for all G-RNTIs as explained in the above proposal.

	NTT DOCOMO
	Support. 

	ZTE
	We propose to wait for the progress on the above two proposals first and then come to this one later.

	Lenovo, Motorola Mobility
	Support the first bullet and disagree with 2nd bullet.
We have strong concern on the overhead if each G-RNTI has separate 2-bit UL DAI.

	Nokia, NSB
	We do not support the second sub-bullet about Type-2 codebook. As for Proposal 3.2.1-2, there should be 2-bits in total for all RNTIs that reflect the sum of DL-DAIs.

	Samsung
	Support the first bullet. Do not support the second bullet as stated above. 
Can conclude this aspect together with proposal 3.2.1-2.

	Qualcomm
	Support in principle. 





fallback Type-1 CB for multicast
Submitted Proposals
(Nokia) proposal 11:
· If more than one HARQ-ACK bits are to be reported by the UE, fallback operation does not apply.
(Nokia) proposal 12:
· Fallback operation follows the legacy unicast behaviour for PTP retransmission of PTM initial transmission.
(ZTE) proposal 8:
· Extending the fallback operation for Type-1 HARQ-ACK codebook to multicast PDSCH receptions,
· The fallback operation is applied for all configured G-RNTIs and G-CS-RNTIs 
· The fallback operation for the case that PTP retransmission is used for PTM initial transmission should be handled as unicast PDSCHs
(DOCOMO) Proposal 1:
· The fallback operation for Type-1 HARQ-ACK codebook is applied when a UE reports HARQ-ACK for only one of the following.
· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1
· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell
· SPS PDSCH reception(s) associated with G-CS-RNTI(s)
(CMCC) Proposal 4:
· When multiple G-RNTIs/G-CS-RNTIs are configured or a PTP retransmission is scheduled by DCI format 1_0, the fallback operation for Type-1 HARQ-ACK codebook is the same as R16 fallback operation.
· (Qualcomm) Proposal 6:
· The fallback operation for Type-1 HARQ-ACK codebook can be applied to multicast PDCCH/PDSCH reception associated with G-RNTI/G-CS-RNTI with feedback enabled.
(Lenovo) Proposal 9:
· For fallback operation in Rel-17 Type-1 HARQ-ACK codebook determination, for a given G-RNTI, among the candidate PDSCH reception occasions, if UE detects only a SPS group-common PDSCH scrambled by the given G-RNTI, or only a group-common PDSCH scheduled by DCI format 4-1 with CRC scrambled by the given G-RNTI and counter DAI value of 1, or only a single DCI format 4-1 with CRC scrambled by the given G-RNTI and DAI value of 1 for activating SPS PDSCH, or only a single DCI format 4-1 with CRC scrambled by the given G-RNTI and DAI value of 1 for releasing SPS PDSCH, the UE determines the corresponding HARQ-ACK sub-codebook for the given G-RNTI comprises only a single HARQ-ACK information bit for the SPS group-common PDSCH, or the group-common PDSCH, or the single DCI format 4-1 for SPS PDSCH activation, or the single DCI format 4-1 for SPS PDSCH release; otherwise, the UE determines the corresponding HARQ-ACK sub-codebook for the given G-RNTI according to the K1 set and TDRA configuration as legacy.
(Lenovo) Proposal 10:
· Fallback operation is applied separately for each G-RNTI/G-CS-RNTI.
(Lenovo) Proposal 11:
· Legacy fallback operation is applied for PTP-based retransmission.

[bookmark: _Ref93270599]Round-1
FL’s Comments:
For reducing Type-1 codebook size for some cases, fallback operation is defined for dynamic or SPS scheduling for unicast. Such fallback operation was agreed to be extended for multicast including dynamic and SPS as follows:
	Agreement
Extending the fallback operation for Type-1 HARQ-ACK codebook to multicast PDSCH receptions.
1. FFS how to handle the fallback operation for the case of multiple G-RNTIs/G-CS-RNTIs configured
1. FFS how to handle the fallback operation for the case that PTP retransmission is used for PTM initial transmission. 



The remaining issues are whether the operation is applied per G-RNTI/G-CS-RNTI or is not to be differentiated and whether to differentiate the operation for PTP retransmission for PTM initial transmission. 
Though there is only one company (Lenovo) proposing the fallback operation is per G-RNTI/G-CS-RNTI, most of companies view there is no need to differentiate it per G-RNTI/G-CS-RNTI and the reason can, for example, refer to CMCC’s paper as follows:
When multiple G-RNTIs/G-CS-RNTIs are configured, for one SPS PDSCH release or for one PDSCH reception case using DCI format 4_1, the fallback operation for multicast is the same as existing spec since there is only one HARQ-ACK bit needs to be feedbacked. For SPS PDSCH receptions case, the fallback operation is also the same as existing spec since one G-CS-RNTI is associated with one SPS PDSCH configuration index at a time and the Type-1 HARQ-ACK codebook is constructed in ascending order of SPS PDSCH configuration index which has no relationship with the G-CS-RNTIs. That is fallback Type-1 HARQ-ACK codebook construction already includes multiple G-CS-RNTIs case. 
CMCC also presented the text proposal to reflect this in the paper [12] and to the FL’s understanding the text proposal seems aligned with the post RAN1#107bis-e meeting draft CR [21] from editor which will be reviewed together with the draft CR update from RAN1#108-e meeting later. 
Nevertheless, one company (Qualcomm) makes one point that the fallback operation for multicast should be clarified to only consider the RRC enabled HARQ-ACK. Since the fallback operation defines how UE reports HARQ-ACK when it receives only one PDSCH or only one SPS PDSCH release, it seems obvious the fallback operation is for enabled HARQ-ACK. However, for the SPS PDSCH reception cases, Type-1 HARQ-ACK codebook is constructed in ascending order of SPS PDSCH configuration index, assuming G-CS-RNTIs are one-to-one associated with the SPS-configuration and if some SPS configuration with G-CS-RNTI is configured with HARQ-ACK disabled, whether UE generates the HARQ-ACK bit and reports it is still pending, which can be considered together with or after the discussion of the codebook generation for the disabled HARQ for the dynamic scheduling in section 5.1.

FL’s proposal:
Proposal 3.3.1 
· For the following two cases, the fallback operation for the Type-1 HARQ-ACK codebook for multicast is applied to G-RNTI/G-CS-RNTI configured with HARQ-ACK enabled only,
· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1, 
· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell, 
· FFS on the cases of SPS PDSCH reception(s) associated with G-CS-RNTIs. 


Collect views:
	Company
	Comments 

	NTT DOCOMO
	Support

	ZTE
	We are generally fine with the above proposal. However, we think the case mentioned in the FFS should also be included in the proposal.

Proposal 3.3.1 
· For the following two cases, the fallback operation for the Type-1 HARQ-ACK codebook for multicast is applied to G-RNTI/G-CS-RNTI configured with HARQ-ACK enabled only,
· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1, 
· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell, 
· a SPS PDSCH reception associated with G-CS-RNTI.


	Lenovo, Motorola Mobility
	Is “a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1” received in PCell?


	Apple
	Ok with this proposal.

	Nokia, NSB
	We support the proposal and also the understanding of the FL regarding SPS PDSCH receptions associated with G-CS-RNTIs. 

	Samsung
	Support

	Qualcomm
	Support



[bookmark: _Ref96029914]TP for more than one G-RNTIs Type-1 codebook
· (Apple) Proposal 3:
· For the Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast, if UE is configured with multiple G-RNTIs, only one sub-codebook is generated for all G-RNTIs, and is appended after the sub-codebook for unicast.
· (Nokia) Proposal 10:
· RAN1 agrees on the text proposal for TS 38.213 in this contribution to correct the Type-1 HARQ-ACK codebook construction of the UEs for FDM-ed unicast and multicast:
	TP#3.4-1
----------------------------TP for TS38.213 v17.0.0--------------------------------
*** Unchanged text is omitted ***
If a UE is provided fdmed-Reception-Multicast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a unicastfirst set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a multicastsecond set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 associated with a G-RNTI for scheduling on serving cell , and
-	serving cells are placed in a set first according to an ascending order of a serving cell index and then for the same serving cell index by concatenating the unicast set followed by the multicast set(s) according to an ascending order of the corresponding G-RNTI
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
*** Unchanged text is omitted ***


· (Qualcomm) Proposal 8:
· Endorse TP#2 for TS38.213 to reflect the RAN1 agreement of the FDMed Type-1 HARQ-ACK feedback pattern:
	TP#3.4-2
----------------------------TP for TS38.213 v17.0.0--------------------------------
9.1.2	Type-1 HARQ-ACK codebook determination
*** Unchanged text is omitted ***

If a UE is provided fdmed-Reception-Multicast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI format associated with a G-RNTI
-	a serving cell is placed in a first unicast set  of  serving cells if the UE is configured to monitor PDCCH for unicast DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a second multicast set  of  serving cells if the UE is configured to monitor PDCCH for multicast DCI formats associated with a G-RNTI for scheduling on serving cell , and
-	serving cells are placed in a set by concatenating the unicast set followed by the other multicast sets according to an ascending order of a serving cell indexthe corresponding G-RNTI
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
*** Unchanged text is omitted ***



0. [bookmark: _Ref96029521]Round-1 
Background (kept from the last meeting when needed for convenience):
	Views are different on whether changes are needed although the TP is to change the current spec of using single sub-codebook for all G-RNTIs to align/reflect the RAN1 agreement. 
From moderator’s perspective, the following background can help companies understand the difference and why exists controversy:
For TDM-ed unicast and multicast Type-1 HARQ-ACK codebook construction, two alternatives are supported and it is up to network configuration which alternative is to be used, as agreed in RAN1#106bis-e meeting as follows:
	Agreement:
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions can be configured between the following alternatives from the previous agreement:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Support of Alt. 1 is a UE capability



This issue was further discussed in RAN1#107-e meeting for the case that UE is configured with multiple G-RNTIs for multicast. Considering Alt1 takes the intersection of K1 sets to determine the PDSCH occasions and how to obtain the intersection of k1 sets for the case of UE being configured with multiple G-RNTIs is complex so needs more discussion, a simplified solution was agreed in which the same TDRA table and the same dl-DataToUL-ACK is applied to all configured G-RNTIs as follows, which eventually leads to the same TDRA and the same K1 for all configured G-RNTIs by either Alt1 or Alt2. 
	Agreement-1
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 

Agreement-2
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 
· Note: The dl-DataToUL-ACK is included in PUCCH-Config



[bookmark: OLE_LINK1]For Type-1 codebook construction for FDM-ed unicast and multicast with multiple G-RNTIs configured and when UE is configured with fdmed-Reception-Multicast, it was agreed as follows that the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value:
	Agreement-3
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.



In the CR review phase, whether/how the above agreement regarding the Type-1 codebook construction for the FDM-ed unicast and multicast with multiple G-RNTIs was discussed with divergent views but the agreement was temporarily not reflected in the specification. The proponent of not reflecting the agreement viewed that FDM-ed multicast with different G-RNTIs are not supported so eventually only one sub-codebook is generated for multicast regardless of the number of G-RNTIs configured and the sub-codebook will be appended to the sub-codebook for unicast which has been reflected in the CR. The controversy lies in whether the sub-codebook for multicast should be generated first for all configured multiple G-RNTIs before appending it to the sub-codebook for unicast. 
When UE is configured with multiple G-RNTIs and is configured with fdmed-Reception-Multicast indicating FDM-ed unicast and multicast, as discussed in the last meeting for the case shown in Figure 1, two alternatives were discussed corresponding to whether assuming the sub-codebook for multicast should be generated first for all configured G-RNTIs. 
[image: ]
[bookmark: _Ref91519637]Figure 1: UE configured with multiple G-RNTIs and with fdmed-Reception-Multicast
1) Assuming the sub-codebook for multicast is generated first
FDM-ed multicast for two configured G-RNTIs is not supported hence PDSCH occasions for multicast with different RNTIs are supposed to be TDM-ed in the same slot, so if the sub-codebook will be generated first following the agreement of based on either the intersection or the union of k1 set for all configured G-RNTIs, it turns out the same codebook will be used as for the case of a single G-RNTI because of the agreement of the same k1 and the same TDRA applies to all configured G-RNTIs. Therefore, the construction of the sub-codebook for multicast with multiple G-RNTIs is not more complex than for one G-RNTI when unicast can be FDM’ed with multicast.
2) Not assuming the sub-codebook for multicast is generated first
When UE is configured with fdmed-Reception-Multicast, the HARQ-ACK codebook is constructed by the sub-codebook for unicast appended by the sub-codebook for multicast per the agreement. From UE perspective, since UE is not aware which G-RNTI is FDM-ed with unicast in a given slot, it turns out the overall HARQ-ACK codebook is constructed eventually by concatenating the sub-codebook for unicast and each sub-codebook for each G-RNTI. 
Therefore, the following agreement was reached finally after agreeing on the same K1 and the same TDRA applied to all configured G-RNTIs. 
	Agreement-3
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features. 



It was also commented by some companies that the approach in the above agreement includes the case of different K1/TDRA configured to different G-RNTIs, but this is not allowed on the same serving cell according to the following agreement:
	Agreement-1
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 



However, Qualcomm’s view from the paper is different K1/TDRA could be configured to different G-RNTIs on different cells, which seems also valid. 
The size of the HARQ-ACK codebook derived from the agreement for the case that UE is configured with multiple G-RNTIs and with FDM-ed unicast and multicast was also noted and commented, so the agreement also reflected the FFS point accordingly that whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured. If we consider to reduce the codebook size, the alternative of generating the sub-codebook for multicast first for all configured G-RNTI could be an option. However, it seems to revert the agreement-3.  



Situation from the last meeting:
Observations from the last round of discussion from the last meeting:
Alt1: No TP needed:
· Samsung, Apple, CATT, Nokia, Ericsson, ZTE
Alt2: Support TP to reflect the RAN1 agreement of the FDMed Type-1 codebook for more than one G-NRTI:
· Qualcomm, Lenovo, NTT DOCOMO, Nokia, TD-Tech
Following majority view: vivo

There was no clear majority view from the last meeting. Based on the above analysis in the background, the controversy and the difference between the two directions are clear and hopefully understood by companies. I doubt more email discussions would help much for the progress, so we need binary decision probably by GTW for this proposal. 
However, companies can still comment whether the companies’ positions are summarized correctly or whether companies would like to compromise to the other direction in the following table. 

FL’s proposal:
Proposal 3.4.3-1 (GTW)
No TP is needed to reflect the RAN1 agreement of the FDMed Type-1 HARQ-ACK codebook for more than one configured G-RNTI, 
· Note: it means the following RAN1 agreement is updated as follows: 
	Agreement
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the HARQ-ACK bits for all configured G-NRTIsthe sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.




Text proposal 3.4.3-2 (if proposal 3.4.3-1 is not agreeable)
Adopt the following TP to reflect the agreement: 
	Agreement
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.




	----------------------------TP for TS38.213 v17.0.0--------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE is provided fdmed-Reception-Multicast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a unicastfirst set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a multicastsecond set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 associated with a G-RNTI for scheduling on serving cell , and
-	serving cells are placed in a set first according to an ascending order of a serving cell index and then for the same serving cell index by concatenating the unicast set followed by the multicast set(s) according to an ascending order of the corresponding G-RNTI
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
*** Unchanged text is omitted ***




Collect concerns:
	Company
	Comments 

	Moderator
	Companies can comment whether the summarized situation from the last meeting is correct or whether would like to compromise to the other direction. 

	NTT DOCOMO
	We are fine with Proposal 3.4.3-1.

	ZTE
	From our perspective, it would be better if we can go with Proposal 3.4.3-1 considering that the HARQ-ACK feedback overhead can be reduced. 

	vivo
	Proposal 3.4.3-1 seems totally different with the previous agreement. We admit that we may not have a good design for FDM type 1 codebook according to the discussion for FDM reception in AL 8.12.1, but we think we should stick to the previous agreement. Agreement is agreement. this is the rule of 3GPP.

	OPPO
	Prefer to respect the achieved agreement and support the TP.

	Lenovo, Motorola Mobility
	OK

	Apple
	We support Proposal 3.4.3-1.

	Nokia, NSB
	We can support 3.4.3-1, given that it should lead to a more efficient solution in terms of PUCCH overhead.  However, we feel that choosing this proposal, will mean that the previous agreement is no longer valid, since the statement “the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.” is now being ignored.  Therefore, to proceed with 3.4.3-1, we would like to see some statement (conclusion/proposal?) to say that the previous agreement is no longer valid.


	Samsung
	Support proposal 3.4.3-1 in principle but there is no need to update an agreement. There is a separate agreement of same TDRA and k1 sets for all G-RNTIs which results to a single/same Type-1 CB for all G-RNTIs.
Proposal 3.4.3-2 is not applicable (or meaningful) as there is only one/same Type-1 CB for all G-RNTIs.

	Qualcomm
	Similar concern as vivo. 

	Moderator
	Proposal 3.4.3-1:
· DOCOMO, ZTE, Apple, Nokia, Samsung (no need to update the agreement)
Proposal 3.4.3-2
· Vivo, OPPO, Qualcomm
Unclear: Lenovo

The agreement Samsung referred to:

Agreement
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 

Agreement
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 
· Note: The dl-DataToUL-ACK is included in PUCCH-Config




[bookmark: _Ref55035069][bookmark: _Ref69225277]Others
(Intel) Proposal 1: 
· For the case when unicast and MBS PDSCH partially overlap in time on different PRBs, out-of-order HARQ feedback may be supported wherein the HARQ feedback corresponding to the PDSCH ending earlier in time may be transmitted after the HARQ feedback for the PDSCH ending later in time
(Intel) Proposal 5: 
· When UE is configured with more than one G-RNTI as well as more than one priority index, for Type 2 codebooks, DAI is separately counter per G-RNTI per priority index and the codebook concatenation is also per priority index. Same principle is also followed for NACK only feedback.
(CMCC) Proposal 7:
· Total DAI is not needed in DCI format 4_2.
(Samsung) Proposal 10: 
· A UE can receive multicast PDSCHs that are scheduled after a PUSCH and have associated PUCCH in a same slot as the PUSCH. The UE does not include HARQ-ACK for those multicast PDSCHs in the PUSCH.
[bookmark: _Ref55062546]
NACK-only based feedback specific 
Sequence for NACK-only 
Submitted Proposals
Sequence
(Huawei) Proposal 10: 
· Support only one HARQ-ACK bit for NACK-only feedback for PUCCH format 0 or format 1.
(Huawei) Proposal 11: 
· The sequence cyclic shift for NACK-only is [image: ].
(Huawei) Proposal 12: 
· For PF1 NACK-only, set [image: ].
(ZTE) Proposal 1: 
· RAN1 clarifies the sequence determination of NACK only PUCCH F0/F1. 
(Ericsson) Proposal 10: 
· [bookmark: _Toc92838245]Use the PUCCH format 0 or format 1 phase rotations (Cyclic Shifts) and for format 1 the orthogonal (DFT) spreading as dimension in addition to OFDM-symbol and PRB.

Resource sets/resources
 (Ericsson) Proposal 11: 
· PUCCH configuration for NACK-only contains a single PUCCH resource set
(Ericsson) Proposal 12: 
· The gNB has to ensure that it does not transmit more than r Nmax=log2(Z+1) transport blocks with dl-DataToUL-ACK pointing to the same uplink slot.
(Ericsson) Proposal 13: 
· The PRI in the DCI is interpreted by Ues in NACK-only mode to select one of the PUCCH resource bundles configurations for NACK-only.
(Ericsson) Proposal 14: 
· For PUCCH config for NACK-only, increase maxNrofPUCCH-ResourcesPerSet to 128.
(Ericsson) Proposal 15: 
· 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.
(Ericsson) Proposal 16: 
· [bookmark: _Toc87047866]For a given UE, feedback for different G-RNTIs are TDM’ed in different UL slots.
(Ericsson) Proposal 17: 
· [bookmark: _Toc92838252]Each UE can be configured with one or more sets of PUCCH resource pools, where each set corresponds to one G-RNTI.
(Ericsson) Proposal 18: 
· When a UE needs to send NACK-only feedback for multiple G-RNTIs, it transmits this in multiple UL slots, with one slot per G-RNTI. The particular PUCCH resource to be transmitted corresponds, in each UL slot, to the NACK-only N-bit combination that applies for the G-RNTI associated with that UL slot to send HARQ feedback for N TBs of the G-RNTI.
(Ericsson) Proposal 19: 
· When the same UL slot is indicated for NACK-only feedback for more than one G-RNTI that the UE is receiving, the UL PUCCH conflict is resolved by delaying feedback of conflicting G-RNTIs to later UL slots, so that the transmitted PUCCH resource in each UL slot only carries HARQ feedback for one G-RNTI.
· [bookmark: _Toc92838255]Delayed UL feedback is sent in first available UL slot
· [bookmark: _Toc92838256]FFS details


Power control for NACK-only
(OPPO) Proposal 3: 
· For a UE receiving group-common PDSCH transmitted with PTM scheme 1 a TPC-PUCCH-RNTI different from that for unicast should be configured.

[bookmark: _Ref72253057]Round-1 
FL’s Comments
Even though there are still a lot of proposals submitted related PUCCH resources for NACK-only, given we have achieved the following agreement from the last meeting:
	Agreement
For the separate PUCCH-Config/ PUCCH-ConfigurationList configured to UE for NACK-only based feedback, 
· 1 PUCCH resource set in each PUCCH-Config.
· up to 32 PUCCH resources in PUCCH resource set
· Note: the separate PUCCH-Config/PUCCH-ConfigurationList applies to all configured G-RNTIs configured with NACK-only based feedback. 



The remaining issue we need to finalize for a complete solution for NACK-only at least for one TB with NACK-only feedback is regarding the sequence used for the NACK-only, the following proposal from the last meeting was converging but not agreed due to limited time. 
	Proposal:
For NACK-only feedback for PUCCH format 0 or format 1, only 1 cyclic shift is used.
· FFS: The sequence cyclic shift for NACK-only is  or is configured by RRC signaling. 
· For PF1 NACK-only, set . 



No more input is provided regarding this FFS for this meeting but let’s try if we can step further by deleting the alternative that the sequence cyclic shift is configured by RRC signaling which was commented by some company not needed. 

FL’s proposal:
Proposal 4.1.1
For NACK-only feedback for PUCCH format 0 or format 1, only 1 cyclic shift is used.
· The sequence cyclic shift for NACK-only is . 
· For PF1 NACK-only, set . 

Collect concerns:
	Company
	Comments 

	NTT DOCOMO
	Support

	ZTE
	Support.

	vivo
	support

	Lenovo, Motorola Mobility
	OK

	Nokia, NSB
	Support.

	Samsung
	Support



NACK-only collides with UCI
NACK-only overlapping with SR
Submitted Proposals
NACK-only collides SR/UCI
(Huawei) Proposal 7: 
· When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmission carrying SR for the same priority, adopt the procedures for multiplexing NACK-only and SR as in the following table:
	
	PF0 for SR
	PF1 for SR

	PF0 for NACK-only
	For positive SR: UE transmits PF0 NACK-only in the resources 
· for PF0 SR, by setting[image: ]different from that for PF0 SR only.
· for PF1 SR, by setting  b(0) or b(0)b(1) different from that for PF1 SR only depending on the number of TB(s) with NACK-only:
· for one TB NACK-only, setting ,
· for two TBs (N,A) setting b(0)b(1)=(1,0), for (A,N) setting b(0)b(1)=(0,1), and for (N,N) setting b(0)b(1)=(1,1)
For negative SR: UE transmits PF0 NACK-only in resources configured for NACK-only.

	PF1 for NACK-only
	Drop SR
	For positive SR: UE transmits PF1 NACK-only in the resources for PF1 SR. 
For negative SR: UE transmits PF1 NACK-only in the resources for PF1 NACK-only 



· (Nokia) proposal 4:
· When transmission for the NACK-only based feedback for multicast at format 0 PUCCH collides with transmission for positive SR for the same priority, support the following:
· For up to two TBs of NACK-only feedback is transformed into ACK / NACK HARQ bits and is multiplexed with SR.
· For up to two HARQ-ACK bits of NACK-only feedback, NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as for the case of legacy procedure.
· PUCCH resources configured for unicast (SR) will be used to transmit the multiplexed feedback 
· For the case of more than two TBs of NACK-only, SR is dropped.
· (vivo) Proposal 6: 
· When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, the following solutions can be considered.
· Option 1: If SR is positive, NACK-only is dropped. If SR is negative, transmit NACK-only on its resource
· Option 2: If SR is positive, transmit NACK-only on SR PUCCH resource. If SR is negative, transmit NACK-only PUCCH.
· Option 2-1: only NACK-only is transmitted on SR PUCCH resource. If it is ACK, transmit SR only.
· Option 3: When SR is positive, for the case that both SR PUCCH and NACK-only are PUCCH format 1, transmit NACK on SR using the same rule as NR R15/R16. Otherwise, NACK-only/SR is dropped. When SR is negative, transmit NACK-only PUCCH.
· (ZTE) Proposal 3: 
· On NACK-only PUCCH multiplexing with unicast PUCCH format 0/1 if they are indicated in the same slot, 
· When one NACK-only PUCCH is transformed into ACK/NACK bit due to multiplexing with unicast PUCCH format 0 carrying 1 bit HARQ-ACK, mapping of values for two HARQ-ACK information bits to sequences reuses what defined for unicast in Rel-16. 
· When one NACK-only PUCCH is transformed into ACK/NACK bit due to multiplexing with unicast PUCCH format 1 carrying 1 bit HARQ-ACK, transmission of two HARQ-ACK information bits reuses what defined for unicast in Rel-16.
· When one NACK-only PUCCH is transformed into ACK/NACK bit due to multiplexing with unicast PUCCH format 0/1 carrying 2 bits HARQ-ACK, the total of 3 HARQ-ACK information bits are transmitted on one new PUCCH format 2/3/4.
· In the above cases, the multiplexing result PUCCH is always determined based on the last unicast DCI.
· (ZTE) Proposal 4: 
· When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority,
· For NACK only PUCCH carrying no more than 2 bits, convert NACK only bits to ACK/NACK bits, and determine CS based on HARQ-ACK bits and SR status, and always use SR PUCCH as the multiplexing result PUCCH.
· For NACK only PUCCHs carrying more than 2 bits, convert NACK only bits to ACK/NACK bits, and convert SR to 1 bit, and always use a separate configured PUCCH resource as the multiplexing result PUCCH.
· (DOCOMO) Proposal 8: 
· When a PUCCH format 0 with NACK-only based feedback for multicast overlaps with a PUCCH with positive SR, the NACK-only based feedback is transformed into ACK/NACK based HARQ-ACK bits, multiplexed with SR, and transmitted in another PUCCH resource for ACK/NACK based feedback for unicast.
(Intel) Proposal 7: 
· When a PUCCH-SR for unicast collides with a PUCCH resource carrying NACK-only feedback for multicast with the same priority, the PUCCH-SR for unicast is prioritized.
(CMCC) Proposal 2:
· When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
· PUCCH resources configured for unicast will be used for transformed ACK/NACK.
(NEC) Proposal 1: 
· Support Alt1 with some modifications for the case when PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority.
· Alt1: up to two TBs of NACK-only based feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
· PUCCH resources configured for unicast will be used for transformed ACK/NACK in concerned cases subject to legacy procedure as Rel-15/16.
· For the case of more than two TBs of NACK-only, [FFS: SR] is dropped.
·  (Samsung) Proposal 3: 
· Handling of overlapping PUCCHs for “NACK-only” and positive SR is left to UE implementation. For PUCCH format 1, multiplexing 1-2 ACK/NACK bits in the PUCCH resource for SR as in Rel-16 may be considered.
(MediaTek) Proposal 3:
· When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16. 
· (Lenovo) Proposal 13: 
· For SR multiplexing with single NACK-only based feedback, positive SR multiplexing with NACK-only feedback is transmitted in SR resource.
· (Lenovo) Proposal 14: 
· For SR multiplexing with single NACK-only based feedback, different cyclic shifts are used to differentiate positive SR only and positive SR multiplexing with NACK-only feedback.
(Ericsson) Proposal 22: 
· For the case when SR is PUCCH F1, NACK-only is PUCCH F1 or SR is PUCCH F1, NACK-only is PUCCH F0, for positive SR, and the NACK-only feedback consists to up to 2 bits, NACK-only is transformed into ACK/NACK feedback and transmitted on SR PUCCH resource.
(Ericsson) Proposal 23: 
· For the case when SR is PUCCH F0, NACK-only is PUCCH F0, or SR is PUCCH F0, NACK-only is PUCCH F1, for positive SR, and the NACK-only feedback consists to up to 2 bits, NACK-only is transformed into ACK/NACK feedback and transmitted on SR resource with an increased CS.
(Ericsson) Proposal 24: 
· For negative SR, NACK-only is transmitted on NACK-only PUCCH resource regardless the PUCCH format of SR and NACK-only.
(Ericsson) Proposal 25: 
· when NACK only PUCCH resources carry feedback of more than 2 bits conflict with positive SR, delay the SR transmission to the next available SR opportunity
[bookmark: _Ref95831918]Round-1
FL’s Comments:
Background (kept from the last meeting when needed for convenience):
	For convenient comparison of how much spec impact is for solving NACK-only collides with SR, it is good to first summarize what is specified for ACK/NACK-based feedback collides SR for legacy procedure.
Either PUCCH format 0 (PF0) or PUCCH format 1 (PF1) is configured for SR transmission. UE transmits a PUCCH only when the UE transmits a positive SR by setting [image: ] for PF0 and [image: ]for PF1. 
If UE would transmit a positive SR and PF0 for HARQ-ACK, the UE transmits the PUCCH in the resource using PF0 in PRB(s) for HARQ-ACK information by setting [image: ] different values from that used for PF0 for HARQ-ACK. If the UE would transmit a negative SR and PF0 for HARQ-ACK, the UE transmits the PUCCH in the resource using PF0 for HARQ-ACK information using the same [image: ]for PF0 for HARQ-ACK.
If a UE would transmit PF0 for SR and PF1 for HARQ-ACK in a slot, the UE transmits only the PF1 for HARQ-ACK and SR is dropped. If the UE would transmit a positive SR using PF1 and a PF1 for HARQ-ACK in a slot, the UE transmits a PF1 for HARQ-ACK in the resources for PF1 SR. If a UE would not transmit a positive SR using PF1 and a PF1 for HARQ-ACK in a slot, the UE transmits a PF1 for HARQ-ACK in the resources for PF1 HARQ-ACK. 
The above cases for multiplexing SR and HARQ-ACK are summarized in Table 1. Note that there are other cases of multiplexing, e.g., PF2/3/4 for HARQ-ACK and PF0/1 for SR that are not summarized in the table, because these are not the case of multiplexing NACK-only and SR since only PF0/1 are supported for NACK-only PUCCH. 
[bookmark: _Ref96033041]Table 1: Legacy procedure for multiplexing SR and HARQ-AK for PF0/PF1.
	
	PF0 for SR
	PF1 for SR

	PF0 for HARQ-ACK
	For positive SR: UE transmits PF0 in the resources for HARQ-ACK by setting [image: ]different values (3/0, 9/1, or 1/00, 4/01, 7/11, 10/10) from that used for PF0 for HARQ-ACK  (0/0, 6/1, or 0/00, 3/01, 6/11, 9/10). 
For negative SR: UE transmits PF0 HARQ-ACK in the resources for HARQ-ACK using the same  [image: ]for PF0 for HARQ-ACK.

	PF1 for HARQ-ACK
	Drop SR
	For positive SR: UE transmits PF1 for HARQ-ACK in the resources for PF1 SR. 
For negative SR: UE transmits PF1 for HARQ-ACK in the resources for PF1 HARQ-ACK. 



After several rounds of discussions in RAN1#107-e meeting, the last updated proposal from RAN1#107-e meeting was to support one of the alternatives identified as follows: 
	The last updated proposal in RAN1#107-e meeting:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, support [Alt1] from the following alternatives:
· Alt1: up to two TBs of NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
· PUCCH resources configured for unicast will be used in concerned cases subject to legacy procedure as Rel-15/16. 
· For the case of more than two TBs of NACK-only, [FFS: SR] is dropped.
· Alt2: 
· for positive SR, NACK-only is transmitted on the PUCCH resource configured for SR; 
· If the PUCCH resource for SR cannot accommodate multiplexed UCI (e.g., in case of multiple NACK-only bits are multiplexed with SR), [FFS: SR] is dropped.
· for negative SR, NACK-only feedback is transmitted on the PUCCH resource configured for NACK-only.



The main differences between the two alternatives are whether first transforming NACK-only into ACK/NACK and using the PUCCH resources configured for unicast accordingly for the transmission when applicable per the procedure as R15/R16. 
From the submitted proposals to RAN1#107bis-e meeting, most companies expressed the views or suggested further updates based on the last proposal from RAN1#107-e and the majority is supporting Alt1 with some different views on what PUCCH resource is used for the transmission, e.g., always use PUCCH resource for SR, or use separately configured PUCCH resources. 
Unlike the case of NACK-only transmission colliding with other UCI/PUSCH for which NACK-only transformed into ACK/NACK and then using PUCCH resources configured for unicast seems only practical because NACK-only resource is either PF0 or PF1 (and even configured to be shared with other UEs) which cannot accommodate the multiplexed UCI or UL-SCH data. If network configured PUCCH resources for NACK-only which is probably shared with other UEs, the resources is supposed to be used as much as possible for benefits of reducing PUCCH resources overhead or burden of detecting ACK/NACK. Then Alt2 is beneficial. 
Alt1 not only needs to specify transforming NACK-only into ACK/NACK bits but also needs to specify which PUCCH resources will be used for the transmission. From moderator’s perspective, it does not seem obvious which Alternative has less specification impact. Given Alt1 has the majority support, which can be the starting point for this meeting and see whether/how the concern to support this alternative. 
Proposal 
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, support the following:
· For up to two TBs/HARQ-ACK bits of NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
· PUCCH resources configured for unicast will be used subject to legacy procedure as Rel-15/16. 
· For the case of more than two TBs of NACK-only, SR is dropped.




This proposal was not pursued after one round of discussion because it seemed unlikely to be agreeable in the last meeting. The comment received in the last meeting was mainly about the case of more than two NACK-only for which SR is always dropped may not be appropriate. For this meeting, we can step back to keep two alternatives open for the case of more than two NACK-only. 
There was also one comment from Samsung that though they have been supportive of transforming NACK-only to ACK/NACK but, based on input from other contributions, they realize that it would not be a proper solution as PUCCH resource overhead, which was supposed to be avoided (hence the NACK-only), is moved to the SR resources. They prefer to leave the UE behavior undefined for the above case because the overall importance is insignificant as its probability is minor (incorrect TB reception + positive SR) while the demands on the network are huge. If the UE has NACK and positive SR, the UE can choose whether to request TB retransmission (postpone SR) or whether to send the SR and deal with the incorrect TB reception – there is no impact on the network.
On one hand, for NACK-only based feedback, two priorities are also supported. Hence, if both SR and NACK-only are high priorities, it would be potentially beneficial to support multiplexing SR and NACK-only. One the other hand, it seems also true that it is NACK-only and the multiplexing NACK-only and SR is only happening when the TB is failed in decoding and the SR is needed which seems low probability. In order to support this, both network and UE need to implement the corresponding procedure. 
Given this situation, two proposals are suggested as follows with one proposal 4.2.1.1-1 for multiplexing and if it is not agreeable the other proposal 4.2.1.1-2 (not support the multiplexing) is suggested to close this issue. If proposal 4.2.1.1-1 is not agreeable and nothing is agreed, per my understanding, it means proposal 4.2.1.1-2 will be the default outcome. 
Since proposal 4.2.1.1-2 is new and is currently supported by only one company (Samsung), companies have a chance to provide views why have to support the multiplexing or provide concerns if the multiplexing is not supported in the table. 

FL’s Proposal:
Proposal 4.2.1.1-1 (GTW)
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, support the following:
· For up to two HARQ-ACK bits for NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure of Rel-15/16.
· PUCCH resources configured for unicast will be used. 
· Note: either the PUCCH resource for SR or for ACK/NACK is used per the legacy procedure of Rel-15/16. 
· For the case of more than two TBs of NACK-only, FFS which alternative from the following is supported:
· Alt1: SR is dropped
· Alt2: NACK-only feedback is transformed into ACK/NACK HARQ bits and PF 2/3/4 is used for the transmission per the legacy SR and HARQ-ACK multiplexing rule of Rel-15/16.

Proposal 4.2.1.1-2 (if proposal 4.2.1.1-1 is not agreeable)
Multiplexing NACK-only based feedback for multicast with SR is not supported in Rel-17, 
· It is up to UE implementation when the PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR. 

Collect views/concerns:
	Company
	Comments 

	Moderator
	If proposal 4.2.1.1-1 is not agreeable and nothing is agreed, per the FL’s understanding, it means proposal 4.2.1.1-2 will be the default outcome. 
Given this situation and the proposal 4.2.1.1-2 is currently supported by only one company (Samsung). Companies can comment the concern for proposal 4.2.1.1-2 if any. 

	LG Electronics
	Proposal 4.2.1.1-1: OK. We prefer Alt 2.

	NTT DOCOMO
	We are generally fine with Proposal 4.2.1.1-1. We prefer Alt 2.

	ZTE
	For the above two proposals, we would propose to go with the direction of Proposal 4.2.1.1-1. 
For Proposal 4.2.1.1-1, one thing is missing, i.e., how to determine the PUCCH resource for feedback transmission. If the feedback is to be transmitted in the SR PUCCH resource, then it is clear. However, if it is to be transmitted in the PUCCH resource for ACK/NACK per the legacy procedure, then how to determine the PUCCH for ACK/NACK?
Some possible candidate solutions are 1) the PUCCH resource is determined by the PRI in the last DCI for multicast; 2) the PUCCH resource is determined by RRC configuration, etc.

	vivo
	We prefer to go with the direction of Proposal 4.2.1.1-1. For Proposal 4.2.1.1-1, we think SR should be prioritized than NACK only, because there may be more than one UE sending NACK and gNB can retransmit the PDSCH once it detects NACK. Thus, we want to add one more alternative.
· Alt3: NACK-only is dropped


	OPPO
	We tend to agree that the possibility of NACK-only feedback colliding with SR is low, and both alternatives have considerable specification impact, so 4.2.1.1-2 is preferred.

	Lenovo, Motorola Mobility
	Proposal 4.2.1.1-1: We don’t know which unicast PUCCH resource is used. “Up to 2 HARQ bits” implies up to 2 TBs, right? 
Proposal 4.2.1.1-2: Fine with us.


	Apple
	We are ok with Proposal 4.2.1.1-1.  Alt 2 is preferred.

	Nokia, NSB
	We prefer to agree on a version of proposal 4.2.1.1-1. However, if no consensus is made, we can live with 4.2.1.1-2.

	Samsung
	Do not support the proposal at least for PUCCH format 0. 
If the proposal was possible, there would be no reason for NACK-only – the gNB could have as well configured ACK/NACK feedback. The proposal now forces the network to provision ACK/NACK resources even though the network configures the NACK-only mode. For PUCCH format 1, the proposal can be acceptable. 
Also, at least for the second part of the proposal, we do not support any further specification support. 
Overall, the situation that is intended to be addressed is of marginal/no impact and can be left to UE implementation. 

	Qualcomm
	We can live with Proposal 4.2.1.1-2 to avoid the collision.

	Moderator
	Proposal 4.2.1.1-1
· Supportive: LGE, DOCOMO, ZTE, vivo, Apple, 
Proposal 4.2.1.1-2
· Supportive: LGE(prefer), DOCOMO(prefer), OPPO, Lenovo, apple (prefer), Nokia, Qualcomm





[bookmark: _Ref96035531]NACK-only overlapping with ACK/NACK
Submitted Proposals
(Huawei) Proposal 5: 
· For UE configured with NACK-only based feedback for the first G-RNTI and with ACK/NACK based feedback for the second G-RNTI, when the PUCCH transmission for the HARQ-ACK for the second G-RNTI collides with the PUCCH transmission for the HARQ-ACK for the first G-RNTI for the same priority, support UE multiplexing the HARQ-ACK for the second G-RNTI and the HARQ-ACK for the first G-RNTI by transforming NACK-only into the ACK/NACK HARQ bit.
· (Nokia) proposal 5:
· When PUCCH transmission for the NACK-only based feedback for one MBS collides with PUCCH transmissions for ACK / NACK feedback for another MBS with the same priority, support UE multiplexing the NACK-only based feedback with the ACK / NACK feedback on PUCCH by transforming NACK-only into the ACK / NACK HARQ bit. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· Converted NACK-only bits are concatenated to the ACK / NACK feedback.
“Last DCI”
(LGE) Proposal 10: 
· For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI for unicast.
(LGE) Proposal 11: 
· For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for multicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for ACK/NACK-based HARQ-ACK feedback for multicast.
[bookmark: _Ref95831934]Round-1
RAN1#106bis-e meeting agreed the following: 
	Agreement:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, support UE multiplexing the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit. 
· This applies to at least the case of the feedback addressing one TB. NACK-only based feedback for more than one TBs is to be handled separately. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· FFS the case of PUCCH for SR. 



The agreement only covers the case of UCI/PUSCH for unicast. The case of NACK-only PUCCH transmission for G-RNTI1 overlapping with the ACK/NACK based PUCCH transmission G-RNTI2 is still open. 
The HARQ-ACK feedback modes (with mode1 ACK/NACK and mode2 NACK-only based feedback) are configured per G-RNTI for multicast. 
For UE configured with two G-RNTIs, e.g., with G-RNTI1 configured with mode1 and with G-RNTI2 configured with mode2. When PUCCH transmission for G-RNTI1 NACK-only collides with PUCCH transmission for G-RNTI2 ACK/NACK based feedback, the solution of multiplexing the HARQ-ACK for mode1 and the HARQ-ACK for mode2 by transforming NACK-only into ACK/NACK can also be applied. 
Despite ACK/NACK for unicast or for the second G-RNTI, how to multiplex the converted NACK-only bits with the ACK/NACK HARQ bits seems unclear, e.g., is it constructing a Type-1/Type-2 codebook or just appending the converted NACK-only bits to the codebook generated for unicast/multicast? Considering other HARQ-ACK codebook types might be configured to UE for unicast in addition to Type-1/Type-2, appending the converted NACK-only bits to the codebook generated for unicast/multicast seems the simplest and more generic. Also, the PUCCH resources for the multiplexed HARQ-ACK feedback transmission needs to be decided as well. 
FL’s proposal:
Proposal 4.2.2.1-1
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 HARQ bit. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 

Collect views/concerns:
	Company
	Comments 

	LG Electronics
	OK

	ZTE
	OK with the proposal.
But it seems this proposal is covered by the Proposal 4.2.2.1-2 below.

	vivo
	Support the proposal.

	Lenovo, Motorola Mobility
	Does it mean a HARQ-ACK codebook is generated comprising the transformed NACK-only feedback and the ACK/NACK feedback?


	Nokia, NSB
	Support.

	Samsung
	OK

	Qualcomm
	Generally fine with the proposal.



FL’s proposal:
Proposal 4.2.2.1-2
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, the converted NACK-only bits are concatenated to the ACK/NACK feedback. 


Collect views/concerns:
	Company
	Comments 

	ZTE
	Ok with the proposal.

	vivo
	Support the proposal.

	Lenovo, Motorola Mobility
	Same question as above.

	Nokia, NSB
	Support.

	Samsung
	Do not support. 
For the G-RNTIs, the construction/concatenation method should be same as when the feedback mode is ‘ACK/NACK’. There is no reason to have different specification and construction method for the above case. The NACK-only is converted to ACK/NACK and then everything follows as for ACK/NACK for placing the bits in the codeword.

	Qualcomm
	Similar view as Samsung



FL’s proposal:
Proposal 4.2.2.1-3
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, determining the PUCCH resource for the multiplexed HARQ-ACK feedback transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to
· the last DCI for unicast for multiplexing with ACK/NACK for unicast.
· the last DCI for multicast for multiplexing with ACK/NACK for multicast.


Collect views/concerns:
	Company
	Comments 

	LG Electronics
	OK

	ZTE
	We are fine with the intention of this proposal. However, to avoid the potential confusion, we propose to update the proposal as following.
Proposal 4.2.2.1-3
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI, determining the PUCCH resource for the multiplexed HARQ-ACK feedback transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to
· the last DCI for multicast for multiplexing with ACK/NACK for multicast.
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for unicast, determining the PUCCH resource for the multiplexed HARQ-ACK feedback transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to
· the last DCI for unicast for multiplexing with ACK/NACK for unicast.


	vivo
	We think the two sub-bullet is listed for down select. The sub bullets seem not clear.

	Lenovo, Motorola Mobility
	Same question as above.

	Nokia, NSB
	Support. OK with ZTE’s version.

	Samsung
	OK in principle but the wording can be improved.
It should be sufficient to say “For multiplexing NACK-only feedback for first G-RNTIs with ACK/NACK based feedback for second G-RNTIs or for unicast, the PRI in DCI formats associated with the first G-RNTIs is not considered for the determination of the PUCCH resource”. 

	Qualcomm
	ZTE’s version seem more clear.




[bookmark: _Ref96033358]Text proposal for NACK-only
(Huawei) Proposal 6: 
· Adopt the following text proposal to TS38.213 v17.0.0:
	TP#4.2.3-1
--------------------------------Text proposal to TS38.213 v17.0.0 Starts----------------------------------------
18	  Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, if a the PUCCH resource for HARQ-ACK information associated with multicast DCI formats configured with the second HARQ-ACK reporting mode overlaps in time domain with another PUCCH resource for HARQ-ACK information associated with multicast DCI formats configured with the first HARQ-ACK reporting mode, or with the PUCCH resource associated with unicast DCI formats, or with the PUCCH resource associated with P/SP-CSI, or with a PUSCH transmission,  then the UE would multiplexes HARQ-ACK information associated with multicast DCI formats and HARQ-ACK information associated with unicast DCI formats in a PUCCH, or with P/SP-CSI in a PUCCH, or in a PUSCH,  and the UE provides HARQ-ACK information according to the first HARQ-ACK reporting mode for all multicast DCI formats. 
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.0.0 Ends-----------------------------------------



(Nokia) Proposal 6: 
· RAN1 agrees on the text proposal for TS 38.213 in this contribution to reflect multiplexing NACK-only based HARQ-ACK feedback with multicast ACK / NACK based HARQ-ACK feedback:

	TP#4.2.3-2
--------------------------------Text proposal to TS38.213 v17.0.0 Starts----------------------------------------
*** Unchanged text is omitted ***
For the second HARQ-ACK reporting mode, if a UE would multiplex HARQ-ACK information associated with multicast DCI formats and HARQ-ACK information associated with unicast DCI formats, or HARQ-ACK information associated with multicast DCI formats for the first HARQ-ACK reporting mode in a PUCCH, or with P/SP-CSI in a PUCCH, or in a PUSCH, the UE provides HARQ-ACK information according to the first HARQ-ACK reporting mode.
*** Unchanged text is omitted ***
--------------------------------Text proposal to TS38.213 v17.0.0 Ends----------------------------------------



[bookmark: _Ref96035942]Round-1
RAN1#106bis-e meeting agreed the following: 
	Agreement:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, support UE multiplexing the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit. 
· This applies to at least the case of the feedback addressing one TB. NACK-only based feedback for more than one TBs is to be handled separately. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· FFS the case of PUCCH for SR. 



Whether transforming NACK-only into ACK/NACK depends on the decoding outcome seems unclear especially from the description from specification. 
Different hypotheses for network blind decoding should be avoided when possible. In light of this, we should make it clear that the multiplexing of HARQ-ACK for NACK-only based feedback with other UCI/PUSCH does not depend on UE’s decoding outcome because otherwise network blind decoding is inevitable. 
Such clarification is worthwhile because if the TB is decoded correctly, for NACK-only based feedback mode, the ACK is not sent. Therefore, the expected procedure is supposed to check whether the PUCCH resource for NACK-only based feedback is overlapping with other PUCCH/PUSCH transmission and if it is the case, UE provides ACK or NACK according to the decoding outcome when multiplexing with other UCI/PUSCH. 
The current description in TS38.213 v17.0.0 is not accurately or clearly reflecting the procedure as expected. Considering the issue discussed in section 4.2.2 together, a text proposal TP#4.2.3-1 is suggested for clarification. In addition, TP#4.2.3-2 is also to address the issue discussed in section 4.2.2. 
Given these two issues need to be both solved and the same place in the specification needs changes, I suggest taking TP#4.2.3-1 as the baseline for the discussion:

FL’s proposal:
Text Proposal 4.2.3.1
	--------------------------------Text proposal to TS38.213 v17.0.0 Starts----------------------------------------
18	  Multicast Broadcast Services
< Unchanged parts are omitted >
For the second HARQ-ACK reporting mode, if a the PUCCH resource for HARQ-ACK information associated with multicast DCI formats configured with the second HARQ-ACK reporting mode overlaps in time domain with another PUCCH resource for HARQ-ACK information associated with multicast DCI formats configured with the first HARQ-ACK reporting mode, or with the PUCCH resource associated with unicast DCI formats, or with the PUCCH resource associated with P/SP-CSI, or with a PUSCH transmission,  then the UE would multiplexes HARQ-ACK information associated with multicast DCI formats and HARQ-ACK information associated with unicast DCI formats in a PUCCH, or with P/SP-CSI in a PUCCH, or in a PUSCH,  and the UE provides HARQ-ACK information according to the first HARQ-ACK reporting mode for all multicast DCI formats. 
< Unchanged parts are omitted >
--------------------------------Text proposal to TS38.213 v17.0.0 Ends-----------------------------------------




Collect views/concerns:
	Company
	Comments 

	vivo
	Until now, we still don’t support two non-overlapping PUCCHs respectively for unicast HARQ-ACK and multicast HARQ-ACK with the same priority in a slot. So, we think UE does not need to judge whether the PUCCH resources are overlapped or not, once the HARQ-ACK/NACK only for unicast and multicast with the same priority are available in the slot, UE will multiplex these into one PUCCH.

	Lenovo, Motorola Mobility
	It seems the TP is related to above three proposals. Maybe we need wait for the outcome of three proposals firstly.

	Samsung
	It is unclear what requires further clarification in the current text. 
The UE multiplexing conditions/procedures are described in clauses 9 and 9.2.5. The TP can be revisited after additional text is included related to NACK-only agreements. 




[bookmark: _Ref96078242]Multiple NACK-only without collision with UCI
Submitted Proposals
NACK-only->ACK/NACK (Alt1) only
(vivo) Proposal 7: 
· When more than one NACK-only based feedback is available for transmission in the same PUCCH slot, Alt 1 is supported.
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits.
(ZTE) Proposal 2: 
· When multiple NACK-only based feedbacks are indicated to be transmitted in the same slot, support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits.
(Intel) Proposal 6: 
· When more than one NACK-only feedback are available for transmission in the same PUCCH slot, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK. The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast.
(Apple) Proposal 1: 
· Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits.
(Spreadtrum) Proposal 2: 
· When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 1.
(MediaTek) Proposal 1:
· For the 2 TB’s NACK-only feedback are within the same PUCCH slot, the current combination mechanism with some modification (e.g., the combination described in table 1) is reused.
(MediaTek) Proposal 2:
· For more than 2 TBs with NACK-only feedback are within the same PUCCH slot, NACK-only feedback is transformed into ACK/NACK based.

Combination of NACK-only (Alt4) only
(OPPO) Proposal 1: 
· When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· UE does not expect to report NACK-only feedback for more than 4 TBs.
· (DOCOMO) Proposal 6: 
· When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 4.
· If multiplexed payload size is over the maximum, bundling is applied.
(NEC) Proposal 2: 
· When more than one NACK-only feedbacks are available for transmission in the same PUCCH slot, the UE selects orthogonal PUCCH resources according to combinations of TBs with NACK-only feedback. If there are too many TBs with NACK-only feedback resulting insufficient resources, the UE does not report HARQ-ACK.
(Lenovo) Proposal 15: 
· For multiple NACK-only feedback multiplexing in same slot, from per UE perspective, the PUCCH resource which corresponds to the first incorrectly decoded PDSCH is selected for transmitting the NACK-only feedback in the PUCCH slot.
(Ericsson) Proposal 4: 
· Alt4 is further clarified to mean that to convey N bits the UE transmits one selected PUCCH resource in a slot, from a bundle of M=2^N-1 configured PUCCH resources. The actually used PUCCH resource in a slot therefore carries the required N HARQ feedback information bits of data received with a single G-RNTI pointing to this UL.
(Ericsson) Proposal 5: 
· Change the wording of Alt4 to make it more clear: N HARQ feedback bits are mapped to one out of 2^N-1 PUCCH resources.
(Ericsson) Proposal 6: 
· Do not support Alt1 for the case when more than one NACK-only based feedback are available for transmission in the same PUCCH slot.
(Ericsson) Proposal 7: 
· When one or more NACK-only based feedback bits need be transmitted in same PUCCH slot, Alt 4 is supported.
(Ericsson) Proposal 8: 
· Introduce a UE capability that basically differentiates between UE support for Alt 1 and Alt4:
· UEs with capability for no more than 1 TB NACK-only feedback do fall back to HARQ ACK/NACK when more than 1 TB NACK-only feedback is available at the UE.
· UEs with capability to support more than 1 TB NACK-only support up to 4 or 5 TB NACK-only feedback.  
(Ericsson) Proposal 9: 
· For UEs with capability of 4 or 5 TBs NACK-only feedback, if feedback for more TBs is available, then HARQ bundling is used.
· For a given number M of TBs and a number 2^N of configured NACK-only PUCCH resources, the possible HARQ feedback codewords alternatives are grouped so that there are (2^M / 2^N) codewords allocated to each PUCCH resource and in case of the all-zero codeword no feedback is transmitted on the allocated PUCCH resource.

Alt1&Alt4
(Huawei) Proposal 8: 
· When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 16 orthogonal PUCCH resources to select from per PUCCH resource set according to combinations of up to 4 TBs with NACK-only feedback. 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast
(Nokia) proposal 1:
· When more than one NACK-only feedback are available for transmission in the same PUCCH slot for a given G-RNTI:
· define up to 4 orthogonal PUCCH resources to select from according to combinations of up to 2 TBs with NACK-only feedback, 
· for more than 2 TBs with NACK-only feedback and for more than 1 TB related with more than 1 G-RNTI, all NACK-only feedback are transformed into ACK / NACK based feedback, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· FFS: Which PUCCH resources UE uses.
(Nokia) proposal 2:
· For more than B = 2 TBs with NACK-only feedback and for more than 1 TB related with more than 1 G-RNTI, 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.
(Nokia) proposal 3:
· For more than B = 2 TBs with NACK-only feedback and for more than 1 TB related with more than 1 G-RNTI, 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.
(CMCC) Proposal 1:
· When more than one NACK-only feedback are available for transmission in the same PUCCH slot for a given G-RNTI,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, which UE reports HARQ-ACK as in Rel-16 using PUCCH resources for unicast determined by PRI in the last DCI. Otherwise, the UE does not report HARQ-ACK.
· UE is not expected to transmit more than one NACK-only feedback corresponding to different G-RNTIs in the same PUCCH slot. 
(Samsung) Proposal 1: Support multi-bit “NACK-only” HARQ-ACK
· When more than one NACK-only feedback is available for transmission in the same PUCCH slot
· For up to 4 TBs (or for up to 8 TBs with spatial bundling), define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback
· For more than 4 TBs (or for more than 8 TBs with spatial bundling), support one of the following:
· (a) NACK-only is transformed into ACK/NACK based, i.e., UE reports HARQ-ACK as in Rel-16 if UE is provided UE-specific PUCCH resources. Otherwise, UE does not report HARQ-ACK.
· (b) Same method as for up to 4 TBs by applying time-domain bundling per slot.
(Qualcomm) Proposal 7:
· For RRC_CONNECTED UEs, when more than one NACK-only based feedback are available for transmission in the same PUCCH slot,
· for up to X TBs with NACK-only feedback, support Alt4 to select one from up to (2^X-1) PUCCH sequences based on cyclic shift/scrambling;
· for more than X TBs with NACK-only feedback, support Alt1 to use a configured UE-specific PUCCH/PUSCH resource for multiplexing
(LGE) Proposal 8: 
· If up to [B] orthogonal PUCCH resources is configured for combinations of up to [A] TBs, for more than one NACK-only feedback available for transmission in the same PUCCH slot,
· UE reports NACK-only feedback for combinations of up to [A] TBs if up to [B] orthogonal PUCCH resources is configured.
· A and B are up to UE capability.
· NACK-only feedback is transformed into ACK/NACK for more than [A] TBs with NACK-only feedback for reporting HARQ-ACK as in Rel-16.
(LGE) Proposal 9:
· For more than one NACK only based HARQ-ACK feedback changed to ACK/NACK based HARQ-ACK to be multiplexed, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for NACK only based HARQ-ACK feedback based on PUCCH-config for ACK/NACK basesd HARQ-ACK feedback for multicast or PUCCH-config for unicast.

No more than one TB with NACK-only
(CATT) Proposal 7: 
· Does not support more than one NACK-only transmission in the same PUCCH.

[bookmark: _Ref87291163][bookmark: _Ref95832318]Round-1
FL’s Comments
· The following are observed from the submitted papers for this meeting. 
	NACK-only->ACK/NACK (Alt1) only
· Supportive: vivo, ZTE, Intel, Apple, Spreadtrum, MediaTek

Combination of NACK-only (Alt4) only
· Supportive: OPPO, DOCOMO, NEC, Lenovo, Ericsson

Alt1&Alt4
· Supportive: Huawei, Nokia, CMCC, Samsung, Qualcomm, LGE

No more than one TB with NACK-only
· Supportive: CATT



· The following proposals were the last version suggested for GTW in the last meeting for the binary decision but we did not manage to get it solved in the last meeting due to limited time:
	Proposal N1
When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast.

Proposal N2 (If Proposal N1 is not agreeable)
Does not support more than one NACK-only transmission in the same PUCCH. 



· The following were the latest situation from the last meeting regarding the above proposals:
	Support/ok with proposal N1: 
· Supportive: Samsung, Qualcomm, CMCC, LGE
· Compromise:, ZTE, DOCOMO, CATT, Nokia (RRC configuring resources), Ericsson

Support/ok with proposal N2: 
· Supportive: CATT
· Compromise: vivo (1st: Alt1 only), Lenovo (1st: with bundling for proposal N1, i.e., Alt4 only)



As said in the last meeting, this issue has been discussed for quite a long time and I hope the pros and cons of each alternative have been well understood and we just need a decision. Also, I doubt more debate over email discussion would help for progress. 
Instead, put aside the preference, I’d like companies can provide comments/views whether the proposal is clearly described to help we make the decision later. Note that the proposals from the last meeting are slightly revised to address the comments/questions. Also, if the above views or companies’ positions were not accurately summarized or companies would like to compromise for progress, you can also let me know in the table for “collecting views”. 

FL’s proposal:
Proposal 4.3.1-1 (GTW)
When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· FFS: The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast or configured by RRC signalling. 
· FFS: If is applied to a single G-RNTI or all G-RNTIs. 

Proposal 4.3.1-2 (If Proposal 4.3.1-1 is not agreeable)
Does not support more than one NACK-only in the same PUCCH transmission. 
· UE behaviour is not defined if network schedules more than one NACK-only in the same PUCCH transmission. 

Collect views:
	Company
	Comments 

	LG Electronics
	We are generally fine with Proposal 4.3.1-1. We assume that UE can be provided UE-specific PUCCH resources. Thus, we propose to remove ‘Otherwise, the UE does not report HARQ-ACK.’.

· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.


	NTT DOCOMO
	We support Proposal 4.3.1-1 with minor corrections. 
•	FFS: It is applied to a single G-RNTI or all G-RNTIs.

	ZTE
	From our perspective, we propose to go with the direction of Proposal 4.3.1-1.
At this late stage, we propose to have a complete solution instead of having so many FFSs.
For the first FFS, we are fine with either “based on the last DCI scheduling multicast” or “configured by RRC signalling”, we propose to go with “configured by RRC signalling” for simplicity.
For the second FFS, we think it should be allied to all G-RNTIs. Otherwise, the PUCCH feedback for different G-RNTIs have to be spaced out in different slots, which is not efficient.

	vivo
	For Proposal 4.3.1-1, we think alt 4 can only work for single G-RNTI or same G-RNTI combination among different UEs.When UEs are configured with different G-RNTIs, the PUCCH resource can be shared. Then, the benefit of NACK only is gone. Taking the following table as example.  We can find that {0,0,0} and {0,0,0,0} share the same PUCCH resource. Assuming UE 1 is configured with G-RNTI and UE2 is configured with G-RNTI1 and G-RNTI2. UE 1 has three TBs with the state of {0,0,0} to feedback and UE 2 has four TBs (the first three TBs are for G-RNTI1 and the last TB is for G-RNTI2) and the HARQ sate is {0,0,0,0}. In that case, gNB can’t identify whether the TB for G-RNTI 2 is decoded successfully or not. When UE is configured with more G-RNTIs, the issue will be more serious. 
	{0}
	{0,0}
	{0,0,0}
	{0,0,0,0}
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList



Put aside the preference, for the second sub-bullet, we agreed that for ACK/NACK based feedback, when the PUCCH-config for ACK/NACK for multicast is not configured, the PUCCH-config for unicast will be used. So, “Otherwise, the UE does not report HARQ-ACK” is not needed. For the FFS part regarding single G-RNTI or all G-RNTI, we prefer to add “when the UE is configured with single G-RNTI” in the first sub-bullet or the main bullet, and FFS for multiple G-RNTIs.


	OPPO
	Support 4.3.1-1 as a compromise.

	Lenovo, Motorola Mobility
	We don’t support this proposal which brings more issues. 

It is weird with second sub-bullet where PUCCH resources are sufficient for A/N based feedback when the number of TBs is larger than 4 while PUCCH resource is problem for A/N based feedback when the number of TBs is not larger than 4. We can’t agree with it.

From our side, when the number of TBs is larger than 4, HARQ-ACK bundling should be performed to guarantee the number of NACK-only feedback is not larger than 4. 


	Nokia, NSB
	We support proposal 4.3.1-1 for progress. Otherwise, NACK-only is not feasible especially in case of TDD deployments.

	Samsung
	Support proposal 4.3.1-1.
If NACK-only is limited to 1 bit, all effort and specification complexity in Rel-17 would be for nothing – no NW will implement it for the NR TDD bands and a likely outcome would often be no HARQ-ACK support as in LTE.
Support of 4 TBs addresses the typical DDDDU configuration. 
We do not think transforming NACK-only to ACK/NACK for >4 TBs makes any sense (e.g. bundling would be better), but can accept as a compromise for specification completeness as, without CA, there would not be any real use case.
The specification and implementation complexities are trivial – can follow PUCCH format 0 which is mandatorily supported in Rel-15.
The solution should apply to all G-RNTIs – it is not feasible to deploy per G-RNTI. 

	Qualcomm 
	Support proposal 4.3.1-1.

	Moderator
	Proposal 4.3.1-1 
LGE, DOCOMO, ZTE(all G-RNTI), VIVO(singe G-RNTI), OPPO, Nokia, Samsung, Qualcomm
Proposal 4.3.1-2
Lonovo



NACK-only codebook
Submitted Proposals
· (Huawei) Proposal 9: 
· If more than one TBs with NACK-only transmission in the same slot is supported, based on C-/T-DAI included in the scheduling DL DCI to determine the number of TBs with NACK-only that will be transmitted in the same PUCCH slot.
· (DOCOMO) Proposal 7: 
· For NACK-only based HARQ-ACK feedback, support dynamic HARQ-ACK codebook.
(Ericsson) Proposal 1: 
· [bookmark: _Toc71674551]For NACK-only transmission of HARQ feedback for group scheduling, both semistatic and dynamic codebooks are supported
(Ericsson) Proposal 2: 
· [bookmark: _Toc71674552]The NACK-only codebook for a G-RNTI is constructed independently from codebooks constructed for other G-RNTIs that the UE may also receive and from the codebook that includes feedback for PDSCH scheduled by C-RNTI.
(Ericsson) Proposal 3: 
· C-DAI/T-DAI is counted per G-RNTI. If Type-II is configured for a G-RNTI for any UE then DAIs need to be included in DCI.
[bookmark: _Ref93154268]Round-1 
FL’s Comments
The proposal in this section is only valid when more than one TB with NACK-only in the same PUCCH transmission is supported, so the discussion can open after the issue in section 4.3 is solved. 
Background (kept from the last meeting when needed for convenience):
	Normally HARQ-ACK codebook including semi-static and dynamic codebook is for ACK/NACK based feedback and whether there is codebook concept for NACK-only is not common understanding. 
However, when associating the combination of TBs with NACK-only with the PUCCH resource ID, how to determine the number of TBs, there could be two options. 
Option1: based on the k1 set and TDRA table configured by higher layer signaling. 
Option2: based on C-/T-DAI included in the scheduling DCI. 
The two options listed in the proposal are analogous to Type-1 and Type-2 HARQ-ACK codebooks for ACK/NACK-based HARQ-ACK feedback. 
In addition, the option 2 based on C-/T-DAI included in the scheduling DL DCI seems agreeable and whether the option 1 based on the k1 set and TDRA table configured by higher layer signaling is supported is controversial. The last proposal from the last meeting is as follows:
Proposal 
If more than one TBs with NACK-only transmission in the same slot is supported, based on C-/T-DAI included in the scheduling DL DCI to determine the number of TBs with NACK-only that will be transmitted in the same PUCCH slot, 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· Note2: Whether T-DAI is included is subject to whether multicast on SCell is supported. 
· FFS: based on the k1 set and TDRA table configured by higher layer signaling to determine the number of TBs with NACK-only, which is similar to Type-1 codebook size determination for ACK/NACK based feedback. 




The proposal was not pursued in the last meeting after two rounds of discussion because whether to support more than one NACK-only needs to be firstly decided. 
There are still limited input for this meeting from the submitted papers and here is the summary:
Type-2 like codebook only for NACK-only
· Supportive: Huawei, DOCOMO
Support both Type-1 like and Tye-2 like codebooks for NACK-only
· Supportive: Ericsson 

Although the discussion can open after the issue in section 4.3 is solved, I still encourage companies can think about it earlier because it may potentially affect RRC parameters if both Type-1-like and Type-2-like codebooks are supported for more than one NACK-only transmission in the same PUCCH and one of them will be configured for a given time. 
The proposal from the last meeting is updated as follows to address the comments received in the last meeting:

FL’s Proposal:
Proposal 4.4.1 (open after proposal 4.3.1-1 solved)
For supporting more than one TBs with NACK-only transmission in the same slot, 
· based on C-/T-DAI included in the scheduling DL DCI to determine the number of TBs with NACK-only that will be transmitted in the same PUCCH slot for a given G-RNTI, 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· FFS: whether/how to determine the number for all configured G-RNTIs. 
· FFS: based on the k1 set and TDRA table configured by higher layer signaling to determine the number of TBs with NACK-only, 
· Note2: It is similar to Type-1 codebook size determination for ACK/NACK based feedback. 
· The number of TBs determined consists of all configured G-RNTIs. 

Collect concerns:
	Company
	Comments 

	vivo
	For the first sub-bullet, the issue is that when UE is configured with type 1 codebook, there is no C-DAI/T-DAI in DL DCI. In addition, for multicast SPS PDSCH, it can also be configured with NACK-only feedback. There is no associated DCI in this case.

	Lenovo, Motorola Mobility
	Not sure why the main bullet is limited same slot for more than one TBs.
We think it can be extended to more than one TB in multiple slots.

	Nokia, NSB
	Having Type-1 codebook together with NACK-only feedback contradicts, as Type-1 includes significant overhead, whereas NACK-only aims to provide PUCCH overhead savings. Therefore, we propose:

Proposal 4.4.1 (open after proposal 4.3.1-1 solved)
For supporting more than one TBs with NACK-only transmission in the same slot, 
· based on C-/T-DAI included in the scheduling DL DCI to determine the number of TBs with NACK-only that will be transmitted in the same PUCCH slot for a given G-RNTI, 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· FFS: whether/how to determine the number for all configured G-RNTIs. 
· FFS: based on the k1 set and TDRA table configured by higher layer signaling to determine the number of TBs with NACK-only, 
· Note2: It is similar to Type-1 codebook size determination for ACK/NACK based feedback. 
· The number of TBs determined consists of all configured G-RNTIs. 


	Samsung
	Do not support. 
Does not work for having NACK-only for all G-RNTIs in one PUCCH. It is not feasible or desirable for a UE to be transmitting PUCCH for each G-RNTI. All G-RNTIs can be supported using a same set of PUCCH resources – UE only needs to report a combination of ACK/NACK and G-RNTI does not matter. 

	Qualcomm
	The G-RNTIs will be configured with a common CB type. However, HARQ-ACK feedback mode is configured per G-RNTI.
Does the proposal mean Type-1 CB is not configured if a G-RNTI is configured with NACK-only-based feedback?



HARQ-ACK feedback common
[bookmark: _Ref87470645][bookmark: _Ref55061738][bookmark: _Ref68715332]Codebook for disabled HARQ-ACK
Submitted Proposals
“impact to codebooks”
(Huawei) Proposal 13: 
· 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;
· 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.
(Huawei) Proposal 14: 
· UE is not expected to be configured with Type-1 HARQ-ACK codebook and to be configured with HARQ-ACK disabled by group-common DCI simultaneously.
(Huawei) Proposal 15: 
· For group-common DCI indicating HARQ-ACK enabled/disabled, for Type-2 codebook generation, UE expects the HARQ-ACK feedback for all PDSCHs to be transmitted in the same PUCCH slot are all enabled or all disabled.
· (ZTE) Proposal 5: 
· RAN1 clarifies how to handle HARQ-ACK enabling/disabling for type-1 codebook.
· (ZTE) Proposal 6: 
· Regarding DAI mismatch for type2 codebook, if RAN1 agrees to resolve this issue via specification, network performs separate DAI counting for “PDCCH indicating HARQ-ACK enabling” and “PDCCH indicating HARQ-ACK disabling”.
· Note: No need to increase the DAI bits in DCI.
· (Intel) Proposal 2:
· For Type 1 Codebook if HARQ is disabled by DCI for a GC-PDSCH, Type 1 codebook generation does not change, and padding NACK can be used such that CB size is same as in the case if HARQ-ACK feedback was enabled.
· (MediaTek) Proposal 4:
· The same HARQ-ACK feedback behaviour for all the UEs in the same MBS group are required.
· (Lenovo) Proposal 12: 
· Type-1 HARQ-ACK codebook and presence of 1-bit HEI in DCI should not be configured simultaneously.
· (Ericsson) Proposal 33: 
· The enable/disable indicator in the PDCCHs scrambled by same G-RNTI which point to the same PUCCH for HARQ feedback must be the same.

[bookmark: _Ref87475425][bookmark: _Ref93522885]Round-1 
FL’s Comments
Based on the discussion in the last meeting, companies tend to agree no report at all for the disabled HARQ-ACK which is the nature consequence seemingly. 
If all TBs from different configured G-RNTIs are with HARQ-ACK disabled, UE does not need to report any HARQ-ACK information in the PUCCH slot. However, if at least one G-RNTI is with HARQ-ACK enabled that is to be multiplexed with HARQ-ACK for the G-RNTI with HARQ-ACK disabled by RRC signalling, UE needs to report something instead of reporting nothing because otherwise network need to do blind decoding due to different hypotheses as shown in Figure 2. In Figure 2, it is assumed (as proposed by some companies) that UE doesn’t report a bit for a successfully received DCI corresponding to a G-RNTI configured with disabled HARQ. However, if the DCI is missed the UE needs to report NACK as per the legacy procedure. This means the codebook size is variable and this won’t be known to the gNB in case of a missed DCI, therefore the codebook size network expected will not be aligned with the codebook size UE generated due to DCI missing. 
[image: ]
[bookmark: _Ref95242066]Figure 2: Type-1 CB size misalignment if UE reports nothing for the disabled HARQ-ACK
Instead, the Type-1 codebook size should be fixed to solve the DCI missing issue and in this case UE should report something for the HARQ-ACK disabled for a successfully received DCI. Whether UE reports NACK or UE reports ACK or NACK based on the decoding result for the disabled HARQ-ACK was also debated in NR NTN topic. The potential benefit for only reporting NACK is improving network decoding UCI accuracy because it is fixed NACK known to network. 
Finally, NR NTN topic agreed UE reports NACK for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH, the same approach can be taken for NR MBS for this case. 
	Agreement
For Type-1 HARQ codebook, the UE will consistently report NACK-only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH.



FL’s Proposal:
Proposal 5.1.1-1
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;
· 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.

 
Collect views/concerns:
	Company
	Comments 

	Moderator
	Companies can check above the proposal why this proposal is needed and share your views. 

	NTT DOCOMO
	Support

	ZTE
	Support

	Lenovo, Motorola Mobility
	Support the 1st sub-bullet.
In 2nd sub-bullet, does UE report NACK for all the other G-RNTIs if only one G-RNTI is enabled with HARQ-ACK feedback?

	Nokia, NSB
	We do not support the proposal.
In our view, the UE should not send any feedback for the G-RNTI’s whose feedback is disabled. There is no ambiguity, as the network knows that no feedback is expected for the disabled G-RNTI. In the above example, the UE would construct a codebook as if nothing has been received for G-RNTI-2.

	Samsung
	Support the first bullet.
The second bullet is not correct as the Type-1 CB is same for all G-RNTIs and does not depend on received DCIs. 



FL’s Comments
For the case of Type-1 codebook configured and HARQ-ACK disabled by group-common DCI, it may not happen by network avoiding such configurations when there is no benefit for this case. Type-1 codebook size in general should not be affected by dynamic scheduling. Regardless of whether the group-common DCI indicates enabling or disabling HARQ-ACK, the Type-1 codebook size should be kept the same as if the HARQ-ACK is always enabled. Hence, UE is not expected to be configured with Type-1 codebook and to be configured with HARQ-ACK disabled by group-common DCI simultaneously. 
There is a comment from the last meeting that such not simultaneous configuration is restricted in a serving cell. The codebook type configured for multicast is applied to all configured G-RNTIs. If Type-1 CB together with DCI disabling HARQ-ACK is not a reasonable configuration, then it is not a reasonable configuration for each G-RNTI nor each serving cell. Hence, this restriction should be for multicast per UE. 
FL’s proposal:
Proposal 5.1.1-2 
UE is not expected to be configured with Type-1 HARQ-ACK codebook and to be configured with HARQ-ACK disabled by group-common DCI simultaneously.
· Note: this restriction is per UE. 


Collect views/concerns:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	Support

	Lenovo, Motorola Mobility
	Suggestions from our side:
UE is not expected to be configured with Type-1 HARQ-ACK codebook and to be configured with HARQ-ACK disabled bypresence of enabled/disabled HARQ-ACK feedback indicator in  group-commonmulticast DCI simultaneously.


	Nokia, NSB
	Support.

	Samsung
	OK in principle. 
However, if the intention is to capture a gNB misconfiguration, the HARQ-ACK codeword size if the Type-1 codebook is multiplexed with, e.g. a unicast one or in a PUSCH, should also be captured – i.e. what does the UE do? Otherwise, it may be better to say nothing. 

	Qualcomm
	ok





FL’s Comments
For Type-2 codebook generation, the last FL proposal as follows from RAN1#107bis-e meeting was not pursued because of some comments that it can be managed by gNB
	Proposal:
For group-common DCI indicating HARQ-ACK enabled/disabled, for Type-2 codebook generation, UE expects the HARQ-ACK feedback for all PDSCHs to be transmitted in the same PUCCH slot are all enabled or all disabled for a given G-RNTI.
· UE does not need to report HARQ-ACK for Type-2 codebook when DCI indicates HARQ-ACK is disabled.



At least, we can clarify for Type-2 codebook if the HARQ-ACK is disabled then UE does not report the HARQ-ACK bits. FL also asks a question for collecting views whether issues are discovered with only agreeing UEs reports none bit for the disabled HARQ-ACK for Type-2 codebook. 


Proposal 5.1.1-3
For Type-2 codebook generation, UE does not report the HARQ-ACK bit for the configured G-RNTI(s) with HARQ-ACK disabled by RRC signaling or DCI indication.


Question 5.1.1-4
On top of agreeing on proposal 5.1.1-3 for Type-2 codebook, any issues discovered need to be addressed?

Collect views/concerns:
	Company
	Comments 

	NTT DOCOMO
	Support

	ZTE
	Proposal 5.1.1-3: OK
Question 5.1.1-4: We don’t see any critical issues left. Most of the potential issues can be left to implementation.

	Lenovo, Motorola Mobility
	5.1.1-3: Support.
5.1.1-4: Support one-bit enabling/disabling HARQ-ACK feedback indication is needed in multicast DCI format 4-1; otherwise, when multicast DCI format 4-1 is received, how to generate HARQ-ACK info bit? Or when multicast 4-2 is missed, how can UE determine the HARQ-ACK codebook?
We strongly suggest discussing this issue!

	Nokia, NSB
	Ok.

	Samsung
	OK with proposal 5.1.1.-3. 
Can just say that a UE reports HARQ-ACK only for TBs with enabled HARQ-ACK (as currently captured for NTN).

	Qualcomm
	ok




Text proposals
(CMCC) Proposal 3: 
· dl-DataToUL-ACK is used to configure the HARQ-ACK timing for DCI format 4_2 and the TP suggestions are as the following:
	TS 38.213 section 9.2.3
<Unchanged text is omitted>
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, as defined in Table 9.2.3-1. For multicast DCI formats 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK.
<Unchanged text is omitted>


	TS 38.213 section 9.1.2.1:
<Unchanged text is omitted>
e)	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is not provided type1-Codebook-Generation-Mode = ‘mode1’,  is additionally provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCI Format4_1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4_1,  is provided by the union of dl-DataToUL-ACK and slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
-	if the UE is provided type1-Codebook-Generation-Mode = ‘mode1’, the UE
-	determines a first  set as , where  is a set of slot timing values for the multicast DCI formats, a second  set as , and a third  set as 
<Unchanged text is omitted>



[bookmark: _Ref96098227]Round-1 
FL’s Comments
The two TPs were discussed in the last meeting and the comment from the last meeting was mainly about the parameter dl-DataToUL-ACK whether it is the parameter configured for unicast or configured for multicast. Clearly, from the agreements achieved in RAN1, it is the parameter configured for multicast. However, using “dl-DataToUL-ACK” could be ambiguous and unclear whether it is the parameter configured for unicast or configured for multicast. 
To align with TS38.331 running CR (R2-2203341), to differentiate between the configuration for unicast and that for multicast, use dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 to mean the configuration for multicast. 
Given the post RAN1#107bis-e meeting draft editor CR (R1-2200814) does not include changes to solve this ambiguity issue, the TP from CMCC with update to address the comments from the last meeting can be discussed in the meeting. 
Companies can provide views/suggestions to improve the text proposals. 

FL’s proposal:
Text Proposal 5.2.1-1
	-----------------------------------------Text proposal to TS 38.213 v17.0.0 starts---------------------------------
[bookmark: _Toc92093847][bookmark: _Toc45699204][bookmark: _Toc36498178][bookmark: _Toc29917304][bookmark: _Toc29899567][bookmark: _Toc29899149][bookmark: _Toc29894850][bookmark: _Toc26719415][bookmark: _Toc20311590][bookmark: _Toc12021478][bookmark: _Ref500241945]9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged text is omitted>
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the Pcell. For multicast DCI formats 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
<Unchanged text is omitted>
-------------------------------------------Text proposal to TS 38.213 v17.0.0 Ends-------------------------------




Collect views:
	Company
	Your comments/suggestions to the text proposal. 

	Lenovo, Motorola Mobility
	Does it mean k1 set is provided in both ConfigurationListMulticast1 and pucch-ConfigurationListMulticast2?

	Samsung
	OK.



FL’s proposal:
Text Proposal 5.2.1-2
	-----------------------------------------Text proposal to TS 38.213 v17.0.0 starts---------------------------------
[bookmark: _Toc92093836][bookmark: _Toc45699194][bookmark: _Toc36498168][bookmark: _Toc29917294][bookmark: _Toc29899557][bookmark: _Toc29899139][bookmark: _Toc29894840][bookmark: _Toc26719407][bookmark: _Toc20311582][bookmark: _Toc12021470][bookmark: _Ref505248562]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged text is omitted>
a)	on a set of slot timing values  associated with the active UL BWP
-	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 for serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , {7, 8, 12, 16, 20, 24, 28, 32} for , and {13, 16, 24, 32, 40, 48, 56, 64} for .
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK 
-	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-DCI-1-2 
-	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is not provided type1-Codebook-Generation-Mode = 'mode1',  is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-ForDCI Format4_1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4_1,  is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
-	if the UE is provided type1-Codebook-Generation-Mode = 'mode1', the UE
-	determines a first  set as , where  is a set of slot timing values for the multicast DCI formats, a second  set as , and a third  set as 
<Unchanged text is omitted>
-------------------------------------------Text proposal to TS 38.213 v17.0.0 Ends-------------------------------




Collect views:
	Company
	Your comments/suggestions to the text proposal. 

	Lenovo, Motorola Mobility
	Does it mean k1 set is provided in both ConfigurationListMulticast1 and pucch-ConfigurationListMulticast2?

	Samsung
	OK



others
Submitted Proposals
(Spreadtrum) Proposal 3: 
· For multicast SPS activation/deactivation PDCCH, ACK/NACK based feedback can be enabled/disabled.
(Samsung) Proposal 9:
· Whether or not a UE provides a HARQ-ACK report for SPS PDSCH activation/release is configured to the UE by the serving gNB.
· (MediaTek) Proposal 5:
· Disabling the feedback is as the default mode if the RRC signalling doesn’t configure the HARQ feedback function.
· (MediaTek) Proposal 6:
· A new field of “enabling/disabling HARQ-ACK feedback indication” should be defined for DCI format 4_1.
· (MediaTek) Proposal 7:
· A new field of “enabling/disabling HARQ-ACK feedback indication” should be defined for multicast DCI format scrambled by G-CS-RNTI.
· (MediaTek) Proposal 8:
· For multicast SPS activation/activation, disabling the HARQ-ACK feedback is not supported.
· (Lenovo) Proposal 1: 
· Support one-bit enabling/disabling HARQ-ACK feedback indication in multicast DCI format 4-1.
· (Lenovo) Proposal 16: 
· For group-common SPS configuration, ACK/NACK feedback is supported for confirming reception of activation/deactivation DCI.
· (Lenovo) Proposal 17: 
· For group-common SPS configuration, HARQ-ACK feedback enabling/disabling is independently configurable from that for SPS PDSCH without PDCCH
· (Lenovo) Proposal 18: 
· For group-common SPS configuration, ACK/NACK feedback for confirming reception of activation/deactivation DCI can’t be disabled.
· (Ericsson) Proposal 26: 
· UE can be configured to monitor or ignore the enabling/disabling bit in group-common DCI.
· UE configured to ignore the DCI indication for HARQ feedback type rely on the feedback type configured in RRC
· UE configured to monitor the DCI indication for HARQ feedback type use the indicator in DCI to select one of two possible feedback types out of the possible three.
· (Ericsson) Proposal 29: 
· A UE can be RRC configured to change HARQ feedback mode between ACK/NACK and NACK-only via the DCI enable/disable indication.
· (Ericsson) Proposal 30: 
· The UE is only expected to follow the enable / disable indicator for HARQ feedback in group-common DCI when the two following conditions are fulfilled:
· If it is configured to use the enable/disable indicator present in group common PDCCH
· If the HARQ feedback codebook type is of type 2.


FL’s explanation: 
There is a proposal that the “enabling/disabling HARQ-ACK feedback indication” is included in DCI format 4_2 for G-CS-RNTI, which seems straightforward based on the following agreement and it has been reflected in TS 38.212 v17.0.0. 
	Agreement
For multicast SPS PDSCH without PDCCH scheduling, support the following:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI for multicast SPS activation. 
· The configuration is per G-CS-RNTI.
· Separate UE capability is needed from that for dynamic scheduling for multicast. 
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled. 
· The configuration is per G-CS-RNTI. 



In addition, the proposals submitted mainly include two aspects, whether the enabling/disabling HARQ-ACK feedback is included in DCI format 4_1 and whether the HARQ-ACK for multicast SPS activation/deactivation can be enabled/disabled. Both issues have been discussed for a couple of meetings with multiple rounds but no consensus. From moderator’s perspective, they are not the issues have to be solved and reaching consensus in maintenance phase is doubtful. 

Collect views:
	Company
	Comments 

	Moderator
	If companies have different views from moderator, can share your thoughts here. 

	
	



HARQ-ACK feedback for multicast SPS
Text proposals for SPS multicast
(ZTE) Proposal 11:
· Proposal 11: Adopt the following TP for Clause 18 of TS38.213.
	[bookmark: _Toc92093906]18	Multicast Broadcast Services
<Unchanged parts are omitted>
A UE monitors PDCCH for scheduling PDSCH receptions or for activation/release of SPS PDSCH receptions for a corresponding SPS PDSCH configuration as described in clause 10.1.A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI or for a G-CS-RNTI to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The second HARQ-ACK reporting mode is not applicable for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception and SPS PDSCH associated with the SPS activation. For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. 
<Unchanged parts are omitted>



0. [bookmark: _Ref96166236]Round-1 
FL’s Comments
As explained from the proponent, two HARQ-ACK reporting modes are supported for SPS PDSCH without PDCCH scheduling, and only the first HARQ-ACK reporting mode is applied for multicast SPS activation or deactivation according to the following agreements: 
	Agreement:(RAN1#106b)
For multicast SPS PDSCH without PDCCH scheduling, HARQ-ACK feedback option is configured by UE RRC signalling. 
· FFS: Whether the configuration is per SPS configuration index or per G-CS-RNTI.
· Note: Whether there is a UE capability for support of NACK-only based HARQ-ACK or not will be discussed as part of UE features discussion.

Agreement:(RAN1#107-e)
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.



However, in TS 38.213 v17.0.0, only SPS deactivation is excluded from using the second HARQ-ACK reporting mode with SPS activation missing. The proposed TP aims to correct it. 
The TP was discussed in the last meeting and agreeable in principle but could be ambiguous, so the TP was suggested being worded as “and the first SPS PDSCH reception after activation of SPS PDSCH”. Given the post RAN1#107bis-e meeting draft editor CR (R1-2200814) has not reflected this change yet and the revised TP seems straightforward and agreeable. We can try to agree this TP in this meeting. 

FL’s proposal:
Text Proposal 6.1.1
	-----------------------------------------Text proposal to TS 38.213 v17.0.0 starts---------------------------------
18	Multicast Broadcast Services
<Unchanged text is omitted>
A UE monitors PDCCH for scheduling PDSCH receptions or for activation/release of SPS PDSCH receptions for a corresponding SPS PDSCH configuration as described in clause 10.1.A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI or for a G-CS-RNTI to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The second HARQ-ACK reporting mode is not applicable for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception nor the first SPS PDSCH reception after activation of SPS PDSCH. For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. 
<Unchanged text is omitted>
-----------------------------------------Text proposal to TS 38.213 v17.0.0 Ends---------------------------------



Collect views:
	Company
	Your comments/suggestions to the text proposal 

	ZTE
	We support the proposal to correctly capture the following agreements.

Agreement:(RAN1#107-e)
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.

	Lenovo, Motorola Mobility
	Not support.
Regarding below agreement, our understanding is it is applied to the activation/deactivation DCI instead of the first SPS PDSCH. Otherwise, if SPS PDSCH is configured with NACK-only or disabled A/N feedback, when UE missed the activation DCI, how can gNB know that?
Agreement:(RAN1#107-e)
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.




Codebook for multicast SPS HARQ-ACK
Codebook related
[bookmark: OLE_LINK2][bookmark: OLE_LINK4](Nokia) Proposal 13: 
· When NACK-only based HARQ-ACK feedback is used for multicast SPS PDSCH without PDCCH scheduling, the UE determines a priority index from the HARQ-ACK codebook index in the configuration for SPS multicast, using the same method with the one for ACK / NACK based feedback.
(Nokia) Proposal 14: 
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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 the SPS-PUCCH-AN-List configured for unicast.
(vivo) Proposal 1: 
· When HARQ-ACK for unicast DG PDSCH and HARQ-ACK for multicast DG or SPS PDSCH are multiplexed on the same PUCCH, the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList for unicast
[bookmark: _Ref92380240](vivo) Proposal 2: 
· When HARQ-ACK for unicast SPS PDSCH and HARQ-ACK for multicast DG PDSCH are multiplexed on the same PUCCH, the PUCCH carrying the multiplexed HARQ-ACK is determined from SPS-PUCCH-AN-List for unicast.
(ZTE) Proposal 9:
· A GC-PDCCH activating a SPS transmission which has already been activated can be considered as a reactivation GC-PDCCH 
· For the PDSCH associated with the reactivation GC-PDCCH, feedback information are generated according to both feedback mode of SPS activation and feedback mode of SPS PDSCH without PDCCH if type-2 codebook is configured.
(ZTE) Proposal 10:	
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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 the SPS-PUCCH-AN-List configured for unicast.
(DOCOMO) Proposal 5:
· For PUCCH resource determination when HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based HARQ-ACK feedback are multiplexed on the same PUCCH, support Option 2.
· (TD-Tech) proposal 3:
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the following option is selected.
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
(Intel) Proposal 8: 
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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. 
(Apple) Proposal 2: 
· For type 2 HARQ codebook construction, HARQ-ACK bit ordering for MBS SPS activation/ deactivation is based on the DAI (counting with unicast DCI) and K1 indication.
(Spreadtrum) Proposal 4: 
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, support option 1.
(CMCC) Proposal 9: 
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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.
(Samsung) Proposal 7: 
· For the following cases, the PUCCH resource is from SPS-PUCCH-AN-List for unicast
· when HARQ-ACK for multicast dynamic grant PDSCHs and unicast SPS PDSCHs based feedback are multiplexed on the same PUCCH for the same priority case
· when HARQ-ACK for multicast (dynamic grant or SPS) PDSCHs with NACK-only based feedback and unicast SPS PDSCHs are multiplexed on the same PUCCH
(Samsung) Proposal 8: 
· Change the following agreement to use PUCCH resource from SPS-PUCCH-AN-List for multicast 
· “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”.
(LGE) Proposal 12: 
· When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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 the SPS-PUCCH-AN-List configured for unicast.
· FFS: whether to drop multicast HARQ-ACK when total payload size for multiplexing is larger than maxPayloadSize in the SPS-PUCCH-AN-List configured for unicast 
(LGE) Proposal 13: 
· 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 UE determines a PUCCH resource based on the last multicast DCI.
(LGE) Proposal 14: 
· When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK.
· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.
(LGE) Proposal 15: 
· For multiplexing SR and HARQ-ACKs for group common SPS PDSCHs (and possibly unicast SPS PDSCHs), UE determines a PUCCH resource based on:
· Option 1: UE determines a PUCCH resource based on sps-PUCCH-AN-List of PUCCH-config for unicast as specified in 9.2.1 of 38.213
· Option 2: HARQ-ACKs for group common SPS PDSCHs or SR is dropped.

[bookmark: _Ref93053659]Round-1 
FL’s Comments
Regarding the HARQ-ACK for multicast dynamic/SPS scheduling multiplexing with HARQ-ACK for unicast SPS/dynamic scheduling, the following are the agreements reached in the last meeting:
	Agreement
When UE is configured with unicast SPS and multicast SPS with ACK/NACK based feedback for multiplexing on the same PUCCH for the same priority case, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH. 
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.
Agreement
When HARQ-ACK for unicast SPS 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 the SPS-PUCCH-AN-List configured for unicast.

Agreement
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, down-select from:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.



The remaining issue is to solve the down-selection for the case of multiplexing HARQ-ACK for unicast SPS and multicast dynamic scheduling. In addition, how to generate the codebook for the multicast SPS scheduling configured with NACK-only feedback is still unsolved. 
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant 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 
· Option1: from the SPS-PUCCH-AN-List configured for unicast.
· Supportive: Nokia, vivo, ZTE, TD-Tech, Spreadtrum, Samsung, LGE
· Arguments:
· Option2 is not working for NACK-only for multicast. 
· UE-common indication for a PUCCH resource that cannot accommodate unicast traffic. 
· If gNB can guarantee there are enough PRBs to transmit the multiplexed HARQ-ACK in the PUCCH in SPS-PUCCH-AN-List configured for unicast, option1 is better since the determined PUCCH resource is UE-specific.
· As what is agreed for multiplexing unicast dynamic and multicast dynamic, the last DCI is referring to the one for unicast. 
· Option2: from the PUCCH-Config/PUCCH-ConfigurationList configured for multicast.
· Supportive: DOCOMO, Intel, CMCC
· Arguments:
· Legacy procedure for unicast dynamic and unicast SPS, the resources for dynamic is used since the number of resources can be dynamically adjusted. 

Both options above can theoretically work. Although the group-common PDCCH for scheduling multicast indicates the PUCCH resources for multicast HARQ-ACK, it does not mean the PUCCH resources for the HARQ-ACK transmission are UE common because PUCCH-Config/PUCCH-ConfigurationList are configured per UE and the HARQ-ACK for multicast will eventually be transmitted using UE-specific PUCCH resources. With this point clarified, one option does not seem obviously beneficial over the option. In this case, we can take the majority view. 

FL’s Proposal:
Proposal 6.2.1-1 
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the following option 1 (from the previous agreement) is adopted:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.

Collect concerns:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	We support Option1, which is more flexible since the selection of PUCCH resource in Option1 is UE specific.


	Lenovo, Motorola Mobility
	OK

	Nokia, NSB
	Support.




FL’s Comments
The codebook priority for multicast SPS is determined based the following agreement:
	Agreement:
For support of ACK/NACK based HARQ-ACK feedback for SPS multicast, 
· the HARQ-ACK codebook index corresponding the HARQ-ACK codebook for SPS PDSCH is included in the configuration for SPS multicast. 
· UE determines a priority index from the HARQ-ACK codebook index
· UE can be optionally configured a separate SPS-PUCCH-AN-List for all SPS multicast configurations. Otherwise, a common SPS-PUCCH-AN-List applies to all SPS unicast and SPS multicast configurations.



NACK-only is supported for multicast SPS PDSCH HARQ-ACK feedback and the related open issues include how to determine the codebook priority and how to construct the HARQ-ACK feedback when multiplexing with others HARQ-ACK feedback. The submitted proposals can be the starting point for the discussions. 


FL’s Proposal:
Proposal 6.2.1-2
When NACK-only based HARQ-ACK feedback is used for multicast SPS PDSCH without PDCCH scheduling, the UE determines a priority index from the HARQ-ACK codebook index in the configuration for SPS multicast, using the same method with the one for ACK/NACK based feedback. 

Collect concerns:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	OK

	Nokia, NSB
	Support.




FL’s Proposal:
Proposal 6.2.1-3
When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK.
· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.

Collect concerns:
	Company
	Comments 

	LG Electronics
	OK

	NTT DOCOMO
	Support

	ZTE
	OK

	Nokia, NSB
	Ok.





FL’s Comments
As one company (ZTE) analysed, only GC-PDCCH is supported for activating the multicast SPS configuration. If a UE fails to receive a GC-PDCCH for activating a SPS transmission (e.g., the UE joined the MBS group after the activation GC-PDCCH or it miss detected the activation GC-PDCCH), the gNB should resend the activation GC-PDCCH for this UE. Then, some UEs which have already received the initial transmission of the activation may also receive this retransmission of the activation. The issue is that how to feed back for the PDSCH associated with the reactivation PDCCH? 
Since UE has already provided feedback for the activated SPS, then there is no need to respond again to the reactivation command. Given only one company provided analysis and proposal, companies can discuss whether it is one issues have to be solved. 

Question 6.2.1:
When one multicast SPS configuration has been activated for a UE and if the receives DCI activating the same multicast SPS configuration, whether/how to construct the HARQ-ACK feedback for the multicast SPS reactivation?

Collect views:
	Company
	Comments 

	ZTE
	The current specification is unclear on how to construct the HARQ-ACK feedback for the multicast SPS reactivation.
For example, assuming type-2 HARQ-ACK codebook is configured, for a multicast SPS reactivation, 
· if UE generates the feedback by considering the “multicast SPS reactivation” as a new “multicast SPS activation”, then UE generates the HARQ-ACK codebook based on its DAI value;
· if UE generates the feedback by considering the “multicast SPS reactivation” as a “SPS PDSCH without PDCCH”, then UE generates the HARQ-ACK codebook based on SPS PDSCH without PDCCH and ignores the DAI value in the DCI carrying the “multicast SPS reactivation”.
This issue has to be clarified.


	
	




Set#0 proposals for GTW on Feb. 21
The following proposals are suggested for the 1st GTW session 
Proposal 3.4.3-1 (GTW)
No TP is needed to reflect the RAN1 agreement of the FDMed Type-1 HARQ-ACK codebook for more than one configured G-RNTI, 
· Note: it means the following RAN1 agreement is updated as follows: 
	Agreement
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the HARQ-ACK bits for all configured G-NRTIsthe sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.




Text proposal 3.4.3-2 (if proposal 3.4.3-1 is not agreeable)
Adopt the following TP to reflect the agreement: 
	Agreement
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.




	----------------------------TP for TS38.213 v17.0.0--------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE is provided fdmed-Reception-Multicast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a unicastfirst set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a multicastsecond set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 associated with a G-RNTI for scheduling on serving cell , and
-	serving cells are placed in a set first according to an ascending order of a serving cell index and then for the same serving cell index by concatenating the unicast set followed by the multicast set(s) according to an ascending order of the corresponding G-RNTI
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
*** Unchanged text is omitted ***




	Moderator
	Proposal 3.4.3-1:
· DOCOMO, ZTE, Apple, Nokia, Samsung (no need to update the agreement)
Proposal 3.4.3-2
· Vivo, OPPO, Qualcomm
Unclear: Lenovo

The agreement Samsung referred to:
Agreement
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 

Agreement
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 
· Note: The dl-DataToUL-ACK is included in PUCCH-Config





Proposal 4.2.1.1-1 (GTW)-rv1
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, support the following:
· For up to two HARQ-ACK bits for NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure of Rel-15/16.
· Alt1-1: PUCCH resources configured for unicast will be used. 
· Note: either the PUCCH resource for SR or for ACK/NACK is used per the legacy procedure of Rel-15/16. 
· Alt1-2: the PUCCH resource is determined by the PRI in the last DCI for multicast;
· Alt1-3: the PUCCH resource is determined by RRC configuration;
· For the case of more than two TBs of NACK-only, FFS which alternative from the following is supported:
· Alt2-11: SR is dropped
· Alt2-12: NACK-only feedback is transformed into ACK/NACK HARQ bits and PF 2/3/4 is used for the transmission per the legacy SR and HARQ-ACK multiplexing rule of Rel-15/16.
· Alt3: NACK-only is dropped

Proposal 4.2.1.1-2 (if proposal 4.2.1.1-1 is not agreeable)
Multiplexing NACK-only based feedback for multicast with SR is not supported in Rel-17, 
· It is up to UE implementation when the PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR. 

	Moderator
	Proposal 4.2.1.1-1
· Supportive: LGE, DOCOMO, ZTE, vivo, Apple, 
Proposal 4.2.1.1-2
· Supportive: LGE(prefer), DOCOMO(prefer), OPPO, Lenovo, apple (prefer), Nokia, Qualcomm



Proposal 4.3.1-1 (GTW)-rv1
When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· FFS: The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast or configured by RRC signalling. 
· FFS: If It is applied to a single G-RNTI or all G-RNTIs. 

Proposal 4.3.1-2 (If Proposal 4.3.1-1 is not agreeable)
Does not support more than one NACK-only in the same PUCCH transmission. 
· UE behaviour is not defined if network schedules more than one NACK-only in the same PUCCH transmission. 

	Moderator
	Proposal 4.3.1-1 
Supportive: LGE, DOCOMO, ZTE(all G-RNTI), VIVO(singe G-RNTI), OPPO, Nokia, Samsung, Qualcomm
Proposal 4.3.1-2

Not support: Lonovo
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Agreements:
For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.
· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.
Agreements:
· For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH. 
· FFS: whether enhancement is needed
Agreements:
· For RRC_CONNECTED UEs, existing CSI feedback can be used for multicast transmission.
· FFS: whether enhancement is needed 

103e
Agreements:
For RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1, support at least one of the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE feedback ACK or NACK. 
· From UEs within the group perspective, 
· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 
· FFS details including conditions for it to be used
· NACK-only based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE only feedback NACK. 
· From UEs within the group perspective, further down-select between:
· FFS: PUCCH resource configuration for NACK only feedback. 
· FFS details including conditions for it to be used
· To decide in RAN1#104-e whether or not to support only one or both of the above schemes
· If both are supported, FFS configuration/selection of ACK/NACK-based and NACK-only based HARQ-ACK feedback 

Agreements:
For RRC_CONNECTED UEs receiving multicast, for ACK/NACK based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is, down-select one of the following options:
· Option 1: shared with PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 2: separate from PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 3: Option 1 or option 2 based on configuration

Agreements:
For RRC_CONNECTED UEs receiving multicast, for NACK-only based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is separate from PUCCH resource configuration for HARQ-ACK feedback for unicast. 
· FFS PUCCH format

Agreements:
Enabling/disabling HARQ-ACK feedback for MBS is supported, further down-select between:
· Option 1: DCI
· Option 2: RRC configures enabling/disabling
· Option 3: RRC configures the enabling/ disabling function and DCI indicates enabling /disabling
· FFS: Option 4: MAC-CE indicates enabling/disabling
· FFS: Option 5: RRC configures the enabling/ disabling function and MAC-CE indicates enabling /disabling

Agreements:
For slot-level repetition for group-common PDSCH of RRC_CONNECTED UEs, for indicating the repetition number, further down-select among:
· Opt 1: by DCI
· Opt 2: by RRC
· Opt 3: by RRC+DCI
· FFS: Opt 4: by MAC-CE
· FFS: Opt 5: by RRC+MAC-CE
· FFS details for each option. 
· FFS further enhancements for configuration of slot-level repetition

Agreements:
From the perspective of RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1 initial transmission, retransmission supports, for the purpose of down-selection, options are:
· Option 1: group-common PDCCH scheduled group-common PDSCH
· Option 2: UE-specific PDCCH scheduled PDSCH
· Alt 1: PDSCH is UE-specific PDSCH
· Alt 2: PDSCH is group-common PDSCH
· Option 3: both option 1 and option 2
· FFS other options
· FFS CBG based retransmission

Agreements:
FFS whether CSI feedback enhancement is needed for MBS, including but not limited:
· New CQI measurement
· New CSI report formats
· Targeted BLER
· CSI-RS configuration
· A-CSI-RS transmission triggering
· SRS configuration

Agreements:
For ACK/NACK based HARQ-ACK feedback if supported, both Type-1 and Type-2 HARQ-ACK codebook are supported for RRC_CONNECTED UEs receiving multicast, 
· FFS details of HARQ-ACK codebook design. 
· FFS whether enhanced Type-2 and/or Type-3 HARQ-ACK codebook is supported or not.

104e
Agreement:
For ACK/NACK based feedback if supported for RRC_CONNECTED UEs receiving multicast, UE can be optionally configured a separate PUCCH-Config for multicast. Otherwise, PUCCH-Config for unicast applies. 

Agreement:
The priority for HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast can be, 
· Lower, higher than or equal to the HARQ-ACK feedback for unicast
· FFS: How to reflect the priority in specification, e.g., whether it is configured or indicated to the UE
· [bookmark: OLE_LINK3]FFS: The total number of priorities across multicast and unicast
· FFS the priority between HARQ-ACK feedback for multicast and other UCI for unicast (SR, CSI) or PUSCH for unicast. 

Agreement:
For ACK/NACK based feedback if supported for multicast, for Type-2 HARQ-ACK feedback construction for PTM scheme 1, 
· DAI for unicast and DAI for multicast are separately counted. 
· Concatenation of Type-2 HARQ-ACK codebook for unicast and multicast is supported. 
· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]FFS details on   the codebooks. 
· FFS whether to support concatenating more than one Type-2 HARQ-ACK codebook for multicast. 

Agreement:
For RRC_CONNECTED UEs receiving multicast, support the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· It is up to network to configure orthogonal PUCCH resources among UEs within the same group. 
· FFS: NACK-only based HARQ-ACK feedback for multicast, 
· It is up to network to configure the PUCCH resources and the PUCCH resources can be shared among UEs within the same group. 
· FFS details. 

Agreement:
For the cases of HARQ-ACK feedback (at least for ACK/NACK based feedback) is available for multicast and unicast for a given UE receiving multicast, for determining the PUCCH resource,
· Support multiplexing for the same priority and prioritizing for different priorities at least when the corresponding PUCCH resources overlap in time in a slot. 
· FFS whether it is subject to UE capability.
· FFS the case of non-overlapping PUCCHs resources for HARQ-ACK in the same slot.
· FFS whether sub-slot based PUCCH transmission for HARQ-ACK is supported.
· FFS the case of HARQ-ACK feedback for multicast and other UCI for unicast. 

Agreement:
[bookmark: OLE_LINK5]For ACK/NACK based feedback if supported for multicast, construction of Type-1 HARQ-ACK codebook based on the union of the PDSCH TDRA sets of the unicast service and the multicast service (if they are separately configured), at least of the same priority, is supported
· FFS details of Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast. 
· FFS details of Type-1 HARQ-ACK codebook construction for FDM-ed multicast and multicast if supported. 
· FFS: whether/how to optimize the Type-1 codebook construction to reduce the HARQ-ACK feedback payload size. 

[bookmark: _Hlk63422390]Agreement:
[bookmark: _Hlk63422353]For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, 
· Option 3: RRC signalling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signalling configures the function, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signalling and DCI indicating. 
· If RRC signalling does not configure the function, DCI does not indicate enabling/disabling the HARQ-ACK feedback.
· FFS whether enabling or disabling the feedback is the default mode. 
· Option 2: RRC indicates enabling/disabling.
· FFS: whether down-selection between option 3 and option 2 is needed or support the both options. 
· FFS: enabling/disabling by MAC-CE.

Agreement:
For slot-level repetition for group-common PDSCH for RRC_CONNECTED UEs receiving multicast,
· (Config A) UE can be optionally configured with pdsch-AggregationFactor.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same group-common PDSCH.

104be
Agreement:
Support NACK-only based HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast. 

Agreement:
Two priority indexes are introduced for multicast, with
· Index 0 meaning low priority and index 1 meaning high priority.
· Priority index can be included in DCI formats scheduling the group-common PDSCH. 
· FFS details for DCI formats.
· FFS: the priority comparison between multicast and unicast with the same priority index. 

Agreement:
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]For a separate PUCCH-ConfigurationList for multicast that is optionally configured, at least for ACK/NACK based HARQ-ACK feedback, 
· The separate PUCCH-ConfigurationList for multicast configuration can be a list which includes up to 2 PUCCH-Config configurations corresponding low priority codebook and high priority codebook, respectively.
· FFS other configurations 

[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Agreement:
For Type-2 HARQ-ACK codebook concatenation to be multiplexed in the same PUCCH resource,
· The first Type-2 HARQ-ACK sub-codebook for unicast precedes the second Type-2 HARQ-ACK sub-codebook for multicast.
· FFS: The number of Type-2 HARQ-ACK sub-codebooks for multicast. 
· Note: The case of SPS PDSCH will be discussed separately. 

Agreement:
For multiplexing the ACK/NACK-based HARQ-ACK feedback for multicast and unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to, down-select the following alternatives:
· Alt.1: the last DCI for unicast;
· Alt.2: the last DCI across unicast and multicast;
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Agreement:
The signaling for URLLC feature can be reused to configure separate codebooks for unicast and multicast, respectively, at least for the case of different priorities, at least for Type-2 HARQ codebook
· FFS: The case for the same priority.
· FFS: The case of Type-1 HARQ codebook
· FFS: Whether this applies to separate PUCCH transmissions only

Agreement:
The priority of multicast is the same as the priority of unicast for the same priority index of HARQ-ACK at least for ACK/NACK based feedback. 

Agreement:
NR supports at least the following cases for UE supporting multicast:
· UE supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast with different priorities in a slot subject to UE capability. 
· UE supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast and unicast with different priorities, respectively, in a slot subject to UE capability.

Agreement:
For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast with the same priority from the same TRP, support 
· Opt 4: HARQ-ACK bits for all the PDSCH occasions over all the slots for all serving cells for unicast, precede, HARQ-ACK bits for all the PDSCH occasions over all the slots for all serving cells for multicast. (This is similar to the joint Type-1 codebook for mTRP).
· FFS: If UE reports the capability of supporting the FDM-ed unicast and multicast in the same slot, UE can be indicated semi-statically to generate Type-1 HARQ-ACK codebook as FDM-ed manner (i.e., Opt 4).
· Otherwise, UE does not expect unicast and multicast are to be scheduled in FDM-ed. 

Agreement:
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions is based on down-selecting one of the two alternatives as follows:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Companies are encouraged to continue discussion of pros and cons for each alternative for further down-selection in the next meeting. 

Agreement:
For ACK/NACK based HARQ-ACK feedback for multicast, the multiplexing/prioritizing rule between the HARQ-ACK for multicast and SR/CSI can reuse Rel-16 multiplexing/ prioritizing rule between the HARQ-ACK for unicast and SR/CSI.

[bookmark: OLE_LINK15]Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.

Agreement:
Support PUCCH format 0 and format 1 for NACK-only based HARQ-ACK feedback for multicast. 

Agreement:
Support NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling.
· FFS for SPS activation/deactivation. 

Conclusion:
PUCCH resource for NACK-only can be shared by UEs transmitting the NACK-only based HARQ-ACK feedback.

Agreement:
For support of ACK/NACK based HARQ-ACK feedback for SPS multicast, 
· the HARQ-ACK codebook index corresponding the HARQ-ACK codebook for SPS PDSCH is included in the configuration for SPS multicast. 
· UE determines a priority index from the HARQ-ACK codebook index
· UE can be optionally configured a separate SPS-PUCCH-AN-List for all SPS multicast configurations. Otherwise, a common SPS-PUCCH-AN-List applies to all SPS unicast and SPS multicast configurations.

106e
Agreement:
For UE supporting both unicast and multicast, the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList can be separately configured for multicast from that for unicast.

Agreement:
When UE is configured Type-1 codebooks for unicast and multicast with different priorities, respectively, the UE separately generates each of the Type-1 codebooks. 
· FFS: How UE is configured one codebook for unicast and one codebook for multicast and the two codebooks are of different priorities. 

Agreement:
For a UE configured with Type-1 HARQ-ACK codebook,
· If UE is not configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for TDM-ed unicast and multicast. 
· If UE is configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for FDM-ed unicast and multicast.

Agreement:
For UEs supporting ACK/NACK-based HARQ-ACK feedback for multicast and unicast, the following values are unchanged compared to unicast in Rel-16:
· The maximum number of PUCCH resources sets in each PUCCH-Config, 
· The maximum number of PUCCH resources in a PUCCH resource set in each PUCCH-Config, 
· The maximum number of UCI information bits for the first PUCCH resource set. 
· The total number of PUCCH resources from all PUCCH-Config/PUCCH-ConfigurationList.
· Note: 
· This applies to both cases of whether or not UE is configured optionally with a separate PUCCH-Config or PUCCH-ConfigurationList for multicast.
· The case of NACK-only based is discussed separately. 

Agreement:
When UE is configured with the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList for ACK/NACK based feedback for multicast, it is applied to all G-RNTIs configured to UE.

Agreement:
For the separate PUCCH-ConfigurationList that is optionally configured to UE for NACK-only based HARQ-ACK feedback for multicast,
· The separate PUCCH-ConfigurationList for multicast configuration can be a list which includes up to 2 PUCCH-Config configurations corresponding low priority feedback and high priority feedback, respectively.
· FFS: how to handle the case when separate PUCCH-ConfigurationList is not configured to UE for NACK-only based HARQ-ACK feedback for multicast.

Agreement:
The priority index is,
· for the second DCI format for GC-PDCCH, optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default. 
· for the first DCI format for GC-PDCCH, down-select from:
· Alt1: Optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default.
· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 

Agreement:
The priority of multicast for NACK-only based feedback is the same as the priority of unicast for the same priority index of HARQ-ACK. 

Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, down-select from the following alternatives:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

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. 

Agreement:
Update the WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback as follows:
Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.
· UE capability for enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback is introduced and FFS details. 
· Note: It is up to network implementation to avoid any potential HARQ ACK mismatch between different UEs in the same multicast group

Agreement
For UE supports both ACK/NACK-based and NACK-only based HARQ-ACK feedback for multicast SPS PDSCH without PDCCH scheduling, select one or more of the following alternatives:
· Alt1: HARQ-ACK feedback option is configured per SPS configuration index.
· Alt2: HARQ-ACK feedback option is indicated in the SPS activation DCI. 
· Note: enabling/disabling HARQ-ACK feedback for multicast SPS can be discussed separately. 
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[bookmark: OLE_LINK47]Agreement:
The group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling.

Agreement:
If the group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is not configured, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling. 

Agreement:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, support UE multiplexing the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit. 
· This applies to at least the case of the feedback addressing one TB. NACK-only based feedback for more than one TBs is to be handled separately. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· FFS the case of PUCCH for SR. 

[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

[bookmark: OLE_LINK48]Agreement:
Confirm the WA made in RAN1#106-e meeting regarding enabling/disabling HARQ-ACK feedback. 

Agreement:
For group-common DCI indicating whether ACK/NACK based HARQ-ACK feedback is enabled/disabled, down-select from the following alternatives:
· Alt1: Reuse one existing field in the group-common DCI.
· Alt2: Introduce a new field in the group-common DCI. 

Agreement:
For multicast SPS PDSCH without PDCCH scheduling, HARQ-ACK feedback option is configured by UE RRC signalling. 
· FFS: Whether the configuration is per SPS configuration index or per G-CS-RNTI.
· Note: Whether there is a UE capability for support of NACK-only based HARQ-ACK or not will be discussed as part of UE features discussion.

Agreement:
· If configured, the pdsch-AggregationFactor for multicast dynamic scheduling is configured per G-RNTI. 
· If configured, the pdsch-AggregationFactor for multicast SPS is configured per SPS-Config-Multicast. 

Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.

[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. 

Agreement:
For the priority index for the first DCI format for GC-PDCCH, support the following Alt2 from the previous agreement: 
· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 

Agreement:
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions can be configured between the following alternatives from the previous agreement:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Support of Alt. 1 is a UE capability

Agreement:
For multiplexing the ACK/NACK-based HARQ-ACK feedback for multicast and unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the following Alt1 from the previous agreement:
· Alt.1: The last DCI for unicast
· FFS: Any details when last DCI is missed by the UE if it is necessary to make them different from current specifications for this case.
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Agreement
When UE is configured with different codebook types for unicast and multicast and when UE is scheduled to multiplex HARQ-ACK for unicast and HARQ-ACK for multicast with the same priority in the same PUCCH slot, 
· UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast. 
· Note: The PUCCH resource for transmitting the codebook is based on the last unicast DCI.
· FFS: when Type-3 HARQ-ACK codebook or enhanced Type-2 codebook is used for unicast
· Define a UE capability 

Agreement
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.

Agreement
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]UE is not expected to be configured with different PUCCH structures for unicast and multicast for which the HARQ-ACK are with the same priority and to be scheduled to multiplex the HARQ-ACK in the same PUCCH slot simultaneously. 

Agreement
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 

Agreement
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 
· Note: The dl-DataToUL-ACK is included in PUCCH-Config

Agreement
At least for ACK/NACK based feedback, for obtaining a transmission power for a PUCCH, for Type-2 codebook,  is determined as follows:
· ,  where
·  is computed as in R15/R16.
·  is the total number of bits for all configured G-RNTIs.

Agreement
· For PTM retransmission, 
· if UE is configured to enable/disable HARQ-ACK per group-common DCI indication for initial transmission, whether HARQ-ACK is enabled/disabled for PTM retransmission also follows the indication in the group-common DCI scheduling the PTM retransmission. 
· if UE is configured directly whether the HARQ-ACK is enabled/disabled, it applies to both PTM initial transmission and retransmission. 
· For PTP retransmission, the HARQ-ACK is always enabled. 

Agreement
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
· The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI. 

Agreement
HARQ-ACK feedback option is configured per G-CS-RNTI. 

Agreement
For group-common DCI indicating whether ACK/NACK based HARQ-ACK feedback is enabled/disabled, the “enabling/disabling HARQ-ACK feedback indication” is included in DCI format 1_1 scrambled by G-RNTI
· 	For DCI format 1_1 scrambled by G-CS-RNTI, it is discussed separately. 

Agreement
For the DCI format including the field of “enabling/disabling HARQ-ACK feedback indication” for multicast scheduling, the field is a new field with 1 bit. 

Agreement
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]For multicast SPS PDSCH without PDCCH scheduling, support the following:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI for multicast SPS activation. 
· The configuration is per G-CS-RNTI.
· Separate UE capability is needed from that for dynamic scheduling for multicast. 
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled. 
· The configuration is per G-CS-RNTI. 

Agreement
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.
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Agreement
When PUCCH carrying multicast HARQ-ACK only overlaps with PUSCH with the same priority, support UL-DAI indicating the number of HARQ-ACK bits for multicast as defined in Rel-16 for unicast HARQ-ACK. 
· FFS it is applied to a single G-RNTI or applied to all configured G-RNTIs. 

Agreement
Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1
· Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH. 
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· FFS whether it is applied to a single G-RNTI or applied to all configured G-RNTIs.
· If both unicast and multicast HARQ-ACK codebooks are Type-2, down-select from:
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· FFS whether a single UL DAI field is applied to all G-RNTIs, or separate UL DAI fields are applied for each configured G-RNTI.
· FFS the unicast and multicast HARQ-ACK codebooks are different Types. 

Agreement
When HARQ-ACK for unicast SPS 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 the SPS-PUCCH-AN-List configured for unicast.

Agreement
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, down-select from:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.

Agreement
For the separate PUCCH-Config/ PUCCH-ConfigurationList configured to UE for NACK-only based feedback, 
· 1 PUCCH resource set in each PUCCH-Config.
· up to 32 PUCCH resources in PUCCH resource set
· Note: the separate PUCCH-Config/PUCCH-ConfigurationList applies to all configured G-RNTIs configured with NACK-only based feedback. 

Agreement
Support pdsch-AggregationFactor configured in PDSCH-Config-Multicast for DCI formats 4_0/4_1, similar as that of DCI format 4_2. The TP below for TS38.214v17.0.0 section 5.1.2.1 is endorsed:

Agreement
For multicast SPS PDSCH re-transmission, the pdsch-AggregationFactor in pdsch-Config-Multicast is applied as the repetition number. The TP below for TS38.214v17.0.0 section 5.1.2.1 is endorsed:

Agreement
When UE is configured with unicast SPS and multicast SPS with ACK/NACK based feedback for multiplexing on the same PUCCH for the same priority case, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH. 

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.

Agreement
Extending the fallback operation for Type-1 HARQ-ACK codebook to multicast PDSCH receptions.
1. FFS how to handle the fallback operation for the case of multiple G-RNTIs/G-CS-RNTIs configured
1. FFS how to handle the fallback operation for the case that PTP retransmission is used for PTM initial transmission. 
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