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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref129681832]Based on the progress on GTW on May 25th, we continue discussing the issues/questions in this summary for the 2nd checkpoint on May 27th.  For other proposals/issues not summarized in this summary, they will be further discussed in the next meeting. 

ACK/NACK-based feedback specific
[bookmark: _Ref62477282]Type-1 HARQ codebook
Submitted Proposals
[bookmark: _Hlk68093055]“FDM-ed cases”
(Huawei) Proposal 2: 
· For FDM-ed unicast and multicast from the same TRP, support Opt 1 for Type-1 HARQ-ACK codebook construction:
· Opt 1: HARQ-ACK bits for all the PDSCH occasions over all the slots for unicast, precede, HARQ-ACK bits for all the PDSCH occasions over all the slots for multicast, for a given serving cell. 
(Huawei) Proposal 3: 
· UE generates Type-1 HARQ-ACK codebook per the option specified for the FDM-ed cases only when UE is configured with FDM-ed unicast and multicast.
 (ZTE) Proposal 2: 
· Type-1 HARQ-ACK codebook construction for FDM-ed multicast and multicast or FDM-ed unicast and multicast, for a PDSCH SLIV group, the number of HARQ-ACK bits generated by the UE is min (N, M), where N is the number of FDM-ed PDSCHs in the PDSCH SLIV group, and M is the UE receiving capability for FDM PDSCHs.
 (ZTE) Proposal 4: 
· For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast in the same slot with the same TRP to be multiplexed in the same PUCCH resource, Alt.3 is supported.
Alt. 3:
· the SLIV group is determined based on the union of the PDSCH TDRA sets of the unicast service and the multicast service (regardless of whether it is FDMed between unicast and multicast). 
· Each SLIV group can generate multiple HARQ-ACK bitss and specify the order of these HARQ-ACKs based on predefined rules, for example, unicast HARQ-ACK precedes multicast HARQ-ACK.
 (vivo) Proposal 5: 
· For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast, and Type-1 HARQ-ACK codebook construction for FDM-ed multicast and multicast if supported.
· Construction of Type-1 HARQ-ACK codebook based on the concatenation of the HARQ-ACK codebooks of the FDMed unicast and multicast, or FDMed multicast and multicast, is supported.
(vivo) Proposal 6: 
· For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast in the same slot with the same TRP to be multiplexed in the same PUCCH resource, it is proposed to support
-	to construct HARQ-ACK sub-codebook for unicast PDSCH and multicast PDSCH separately, and then concatenate the two HARQ-ACK sub-codebooks together (i.e., option 4)
(CATT) Proposal 10: 
· To support the FDMed unicast and multicast scenarios, the order of PDSCH reception between unicast and multicast when constructing Type-1 HARQ-ACK codebook can be decided as the principle that the unicast feedback information followed by multicast feedback information. The order between multiple MBS Type-1 HARQ-ACK sub-codebooks can be further studied.
 (Nokia) Proposal 26: 
· The UE constructs separate Type-1 HARQ-ACK sub-codebooks using Rel-15 / 16 mechanisms for each MBS service and one sub-codebook for unicast services, when FDM-ed transmissions of unicast are multicast are allowed.
(Nokia) Proposal 27: 
· The UE concatenates the constructed Type-1 sub-codebooks and sends them in the same PUCCH resource in case their HARQ-ACK feedback is scheduled for the same time instance (slot or sub-slot).
(Nokia) Proposal 28: 
· The PHY identification of PDSCH HARQ-ACK to MBS Type-1 sub-codebook mapping is the group-common RNTI value.
(Nokia) Proposal 29: 
· The UE maps the PDSCH HARQ-ACK of unicast services scrambled with a UE-specific RNTI to the unicast Type-1 sub-codebook.
(Nokia) Proposal 30: 
· The order of concatenation of the MBS sub-codebooks to construct a HARQ-ACK codebook, when the HARQ-ACK feedback of different services are scheduled for the same time instance, follows the increasing order of the G-RNTI values that are used to map PDSCH HARQ-ACK to MBS sub-codebook. MBS sub-codebooks are preceded by unicast sub-codebook, as agreed for Type-2 HARQ-ACK codebook.
(Nokia) Proposal 32: 
· In a resource limited system, construction of semi-static HARQ-ACK sub-codebooks per PTM service can be avoided. Instead, for the FDM-ed PDSCH occasions, one unified bit can be included in the HARQ-ACK codebook that is to be constructed using the Rel-15 / 16 methods. This unified bit can be produced based on a logical “OR” or “AND” operation of the HARQ-ACK feedback for the FDM-ed TBs.
· Enabling / disabling of this unification mechanism at the UE can be done via RRC signaling or DCI.
 (CMCC) Proposal 10: 
· For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast in the same slot with the same TRP to be multiplexed in the same PUCCH resource, HARQ-ACK bits for all PDSCH occasions for unicast, precede, HARQ-ACK bits for all PDSCH occasions for multicast, within the same slot.
 (Qualcomm) Proposal 5: 
· Proposal 5: For multiplexing of ACK/NACK feedback for unicast + multicast, or multicast + multicast
· For Type-1 codebook, the HARQ-ACK information bits are concatenated in increasing order of
· PDSCH reception occasion index at first
· and then serving cell index
· and X-RNTI (C-RNTI before G-RNTIs, and G-RNTI1, G-RNTI2… for different multicast)
· and CORESETPoolIndex (if configured for mTRP)
· For Type-2 codebook, the number of HARQ-ACK bit(s) and the bit order for multicast are according to the DAI of DL DCI per multicast G-RNTI.
(OPPO) Proposal 6: 
· Type-1 HARQ-ACK codebook for MBS and unicast are constructed separately;
· No optimization on Type-1 HARQ-ACK codebook is needed for payload size reduction;
· Same HARQ-ACK codebook type is used for MBS and unicast.
(Lenovo) Proposal 9: 
· For HARQ-ACK feedback for unicast and multicast to be multiplexed in the same PUCCH, two separate Type-1 HARQ-ACK codebooks are generated for unicast and multicast, respectively, according to the respective K1 set and TDRA table.
(Lenovo) Proposal 10: 
· For HARQ-ACK feedback for unicast and multicast to be multiplexed in the same PUCCH, Type-1 HARQ-ACK codebook for unicast is placed firstly then followed by Type-1 HARQ-ACK codebook for multicast.
(Intel) Proposal 7: 
· If MBS and unicast PDSCH are FDMed, the Type 1 HARQ codebook can be generated by concatenating two sub-codebooks, each generated by considering separately the PDSCH TDRA tables of unicast and multicast where the HARQ bits for all PDSCH occasions over all slots for all serving cells for unicast precede the HARQ-ACK bits for multicast.
(Apple) Proposal 4: 
· For FDM between unicast PDSCH and a CFR in a slot and type 1 HARQ-ACK feedback, HARQ-ACK bits over all the slots for all serving cells for unicast, precede, HARQ-ACK bits over all the slots for all serving cells for multicast.
(MediaTek) Proposal 6: 
· For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast, the HARQ-ACK bit for multicast can be constructed after that of unicast.
(DOCOMO) Proposal 6: 
· For Type-1 HARQ-ACK codebook, if RAN1 is going to use different codebook construction methods for FDM case and TDM case, RAN1 should also consider how to select either.
(Ericsson) Proposal 13: 	
· [bookmark: _Toc71674562]When multicast and unicast or multicast and multicast traffic can be FDMed in a slot, multicast traffic scheduled by one G-RNTI is treated as coming from a virtual carrier, and the HARQ codebook construction rule before R-17 can be reused for this joint type-1 HARQ-ACK codebook.
(Ericsson) Proposal 14: 	
· [bookmark: _Toc71674563]The index of virtual carrier associated with multicast traffic can be either explicitly configured via RRC signaling or implicitly determined by predefined rules. The predefined rule to determine virtual carrier index can be FFS.

“TDM-ed cases”
(ZTE) Proposal 3: 
· 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 for slot timing values K_1 in the union of K_1 set for unicast and K_1 set for multicast, based on the union of the PDSCH TDRA sets.
(vivo) Proposal 4: 
· For ACK/NACK based feedback for multicast, construction of Type-1 HARQ-ACK codebook based on the union of the K1 sets of the unicast service and the multicast service (if they are separately configured), at least of the same priority, is supported
· Candidate of PDSCH reception occasions are determined based on the union of PDSCH TDRA sets of the unicast service and the multicast service (if they are separately configured) only in the slots corresponding to the intersection of K1 set of unicast service and multicast service. 
(CATT) Proposal 11: 
· To reduce the HARQ-ACK feedback payload size, the mechanism for optimizing the Type-1 codebook construction should be studied and can be based on the UE’s capability.
(CMCC) Proposal 9: 
· 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:
· for slot timing values K_1 in the intersection of K_1 set for unicast (termed set A) and K_1 set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values K_1 in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values K_1 in set B but not in set A, based on PDSCH TDRA set for multicast. 
(Qualcomm) Proposal 4: 
· For HARQ-ACK codebook construction of ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, prefer Alt1 to determine PDSCH reception candidate occasions.
· Alt 1 assuming K1 set for unicast termed as set A and K1 set for multicast termed as set B
· for slot timing values K1 in the intersection of A and B, based on union of the PDSCH TDRA sets, 
· for slot timing values K1 in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values K1 in set B but not in set A, based on PDSCH TDRA set for multicast. 
(OPPO) Proposal 6: 
· Type-1 HARQ-ACK codebook for MBS and unicast are constructed separately;
· No optimization on Type-1 HARQ-ACK codebook is needed for payload size reduction;
· Same HARQ-ACK codebook type is used for MBS and unicast.
(Ericsson) Proposal 12: 	
· [bookmark: _Toc71674561][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK69][bookmark: OLE_LINK70]When MBS traffic is configured with its own dl-DataToUl-Ack in PUCCH configuration, the number of bits in joint HARQ codebook is determined by the union of elements in the sets of K1 of both multicast and unicast where K1 of multicast is provided by dl-DataToUl-Ack in multicast PUCCH configuration and K1 of unicast is provided by dl-DataToUl-Ack in unicast PUCCH configuration or is predefined as {1,2,3,4,5,6,7,8}. The union of TDRA sets is considered at the DL slots given by the intersection of both K1 sets in multicast and unicast.
[bookmark: _Ref72863958][bookmark: _Ref72908611]Round-1 (closed)
The following was agreed on the GTW:
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. 

Based on the comments received, Qualcomm viewed that the FFS should be agreed together with the main part of the proposal but agreed the proposal with this FFS for progress (Thanks to Le!). However, as Aris commented (if I get Aris’s point correctly but please correct me otherwise), we may not need to further discuss the FFS bullet, and this is the point controversial. 
From FL’s perspective, I’d like to know whether/how we should proceed with this FFS to facilitate the discussion in the next meeting. Please companies express your views in the table. 

Question: 
How should we proceed with the FFS in the above agreement in the next meeting?
	Company
	Comments 

	ZTE
	From our perspective, there are three things mixed together in this FFS bullet.
1. UE capability;
2. Codebook construction;
3. Scheduling restriction.
It would be better if we only discuss the codebook structure here. Because we can anyway discuss UE capability in the future and the scheduling restriction is a separate issue.
Thus, we propose the following updated FFS:

· UE can be indicated semi-statically to generate Type-1 HARQ-ACK codebook as FDM-ed manner (i.e., Opt 4) or TDM-ed manner (i.e., using the union of TDRA tables for unicast and mulitcast).


	OPPO
	Fine to further discuss it in the next meeting.

	CMCC
	We think this FFS is much related to the scheduling pattern if UE both TDM-ed and FDM-ed multicast and unicast multiplexing, e.g., semi-static configuration or dynamic switching, and this issue can be discussed in AI 8.12.1.

	Spreadtrum
	In our opinion, FFS part may depend on whether TDRA table for multicast is configured separately from unicast.
· If TDRA table for multicast is configured separately from unicast, then FFS part is not needed. Type-1 codebook generation depends on TDRA table, it is not related to multiplexing scheme as R16 M-TRP where either one of SDM/FDM/TDM could be configured by gNB.
· If TDRA table for multicast is not configured, then if UE supporting FDMed multicast and unicast in a slot, then
Alt1: UE always assume FDMed multiplexing for type-1 codebook generation
Alt2: Additional high layer signalling is needed to enable/disable FDMed multiplexing for type-1 codebook generation
· For Alt1, FFS part is not needed; but for Alt2. FFS part is needed
We prefer Alt.1, for the reason that it effectively supports type-1 codebook for multicast. Thus, from our perspective, FFS part is not needed for further discussion.

	CATT
	We think this FFS is another issue that can be considered further. 

	vivo
	We think this FFS is much related to the scheduling pattern. It may depend on how to configure the scheduling pattern is FDM or TDM.

	Nokia, NSB
	We are fine with the agreement, and also ZTE’s suggestion.

	Apple
	Our understanding is the FFS is related to how to schedule the group common PDSCH in TDM or FDM manner, this affect the UE generate the codebook.

	Samsung
	If ZTE’s updated text is consistent with the intention of the FFS, that text is preferable as it is clearer. 
Given that the FFS is associated with unicast/multicast from a same TRP, the purpose/benefit of the FFS is unclear and the intention is generally against Rel-16 operation (but that can be discussed next time). 

	Ericsson
	We think this FFS is for type 1 codebook optimization. Without such indication, UE can just assume at every slot, unicast and multicast FDM, and then construct the codebook accordingly.

	Qualcomm
	The intention of this FFS is to make it work for not only FDM-only case but also FDM+TDM case. We think no issue for the UE who is not capable of FDMed unicast and multicast. 
For the UE capable of FDMed unicast and multicast, we have following alternatives based on companies’ comments:
Alt1: UE always assume FDMed multiplexing for type-1 codebook generation
Alt2: UE is semi-statically indicated to switch between FDMed manner and TDMed manner for type-1 codebook generation
Alt3: UE is dynamically indicated to switch between FDMed manner and TDMed manner for type-1 codebook generation

We think Alt3 does not work. If companies prefer further study Alt1 and Alt2, we are fine to keep this FFS (or ZTE’s rewording). But at least, we can add the following subbullet to exclude Alt3.
· UE is not expected to dynamically switch between the FDM-ed manner (i.e., Opt 4) and TDM-ed manner (i.e., using the union of TDRA tables for unicast and multicast) for Type-1 HARQ-ACK codebook generation.

	NTT DOCOMO
	We support ZTE’s suggestion.




Regarding the TDM-ed cases, companies commented and preferred to make the decision in this meeting. Given it has been discussed in the last meeting as well and 8 vs 6 support for both alternatives. For compromise and progress, I would suggest two alternatives are supported with Alt 2 as mandatory (as it is mandated for unicast) and Alt 1 as optional. Would it make sense to companies? Please comment in the table. If this compromise is not acceptable, we have to come back again for further discussion in the next meeting. 
Proposal 2.1.1
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, support the following two alternatives for determining PDSCH reception candidate occasions is based on 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.
· Note: Alt 2 is mandatory, Alt 1 is optional. 
· Companies are encouraged to continue discussion of pros and cons for each alternative for further down-selection. 


Collect views:
	Company
	Comments 

	ZTE
	We can live with the compromised solution.

	OPPO
	We did not see the benefit to support both, whereas it would create one more problem that how UE decides which alternative it should follow. 
Alt 1 could reduce CB size if the  in set A and set B are not same, however, it is for type 1 CB, we are also fine not to make any optimization on CB size.
In general, for progress we can accept either alternative, but disagree to support both.

	Lenovo, Motorola Mobility
	We don’t understand the point of the note. Whether Alt 2 is mandatory or optional, it should be discussed when we enter UE feature phase. Now it is not a right timing to discuss that.
On the other hand, we don’t see the motivation to support both. We support Alt 1 for the CB size reduction gain. We are fine to keep the two alternatives on the table and discuss both in next meeting.

	CMCC
	Our preference is Alt 1 to reduce CB size, but can be flexible to support the compromised proposal to make progress.
Regrading the concern from OPPO, we think RRC can configure whether UE takes Alt 1 or Alt 2 as the CB construction method if UE has the capability to support Alt 1. This is similar as PDSCH/PUSCH processing capability, gNB can configure whether or not use the aggressive PDSCH/PUSCH processing capability if UE reports to support it. 

	Spreadtrum
	Not support the comprised solution. One of them is enough, we should avoid function duplication. The optimization for Alt1 is not necessary, and also Alt1 will bring in additional UE complexity, e.g., UE should additionally classify the slot timing K1 into different groups. Alt.2 is one clean and simple solution.
We only support Alt2.

	CATT
	The notes confuse us,  we did not see the benefit of supporting both Alts.  

	vivo
	Same concern as CATT. Our preference is Alt 1 to reduce CB size. We don’t think Alt1 will bring in additional UE complexity. The construction of the Type-1 HARQ-ACK codebook depends on the UL/DL configuration. For each K1, UE determines the candidate PDSCH reception occasions in each slot based on TDRA and UL/DL configuration. The difference between alt1 and alt2 is that TDRA in each slot is the same for alt 2 but different for alt1. Anyway, UL/DL configuration can be different in each slot, UE needs to do this process per slot. Alt1 would not increase the implementation complexity. Different from that in Rel-16, DCI 1_1 and DCI 1_2 are used to schedule PDSCH with the same priority. So, the K1 set for these two formats may be same or the K1 set for DCI 1_2 is a sub-set of DCI 1_1. For unicast, K1 set can be configured based on CAP2, but K1 set for multicast has to take in account the worst UE in the group, i.e, CAP1. The K1 sets of unicast and multicast may be completely different. The worst case for alt 2 is there is no intersection of  set for unicast and  set for multicast, which will significantly increase the CB payload.

	Nokia, NSB
	We can live with the compromised solution.

	Apple
	We can accept either one, but not both. 

	Spreadtrum2
	Further elaborate why we only support Alt.2:
· For Alt.1, when UE determines candidate PDSCH reception occasions per slot K1, UE should firstly judge whether the K1 is intersection slot for both unicast and multicast, or only for unicast, or only for multicast, then determine candidate PDSCH reception occasions based on  union TDRA table or unicast TDRA table, or multicast TDRA table respectively. However, for alt.2 there is no judgement K1 and only one union TDRA table is considered. That’s why we think additional UE complexity is introduced, although it may be not huge.
· Secondly, the best case for Alt.1 is that there is no intersection of K1 set for unicast and K1 set for multicast. However, the best use case may not exist. We have not seen the reasonable use case to have this restriction. In addition, for the case when TDRA table for MBS is not configured, there is no any gain for alt.1, but with additional judgement procedure. That’s why we think the optimization for alt.1 is not necessary.
· Thirdly, indeed, both alt.1 and alt.2 could work. But we should avoid function duplication.
· Lastly, in our opinion, alt.2 is one clean and simple solution. 


	Samsung
	We cannot support the proposal because it will unnecessarily complicate the specifications by introducing an additional Type-1 CB construction method.

Alt. 2 is mandatory R16 UE operation (a multicast DCI is just another DCI, with its own K1 set and TDRA, for which a UE provides HARQ-ACK in a Type-1 CB) – support of Alt.2 is default.
Then, the question is whether Alt. 1 should also be optionally supported. In our opinion, the benefit will be none/marginal as the size of the Type-1 CB will be dominated by the unicast part because, due to the “fall-back” DCI 1_0, it is practically impossible to have K1 values for multicast DCI that are not K1 values for unicast DCI - it is also practically impossible for TDRA entries from the union of TDRAs for multicast DCIs to not be at least overlapping with TDRA entries from the union of TDRAs for unicast DCIs (i.e. nothing gained by excluding multicast TDRA). Finally, the largest increase of the Type-1 CB size is due to CA operation – there is no problem for single-cell operation – Alt. 1 does not help.
Overall, the Type-1 CB size reduction that may be offered by Alt. 1 either does not exist or would be at best a marginal % of the Type-1 CB size with Alt. 2. 
It is therefore not justified to introduce an additional method of Type-1 CB construction for multicast.  

	Ericsson
	We do not think there is additional complexity for Alt 1 as this it is very easy for UE to know the intersect of slots between unicast K1 set and multicast K1 set. We prefer to choose just one unless there is technical flaw of Alt 1 compared to Alt 2.

	Qualcomm
	Need more clarification with the Note, does it mean signaling is needed indicated when to use Alt1?



[bookmark: _Ref73008493]Round-2
Based on the comments in previous around, I see companies really prefer to see progress on this issue. However, we have 8 vs. 6 support for each alternatives. The offered compromise does not seem acceptable to some companies. Now we have to come back to previous version unfortunately. Companies are encouraged to continue the discussion and are really wished to also consider how we should move on in the next meeting. 
Proposal 2.1.2
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 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. 

Collect views:
	Company
	Comments 

	LG
	We also support Alt 2. We can further discuss this at the next meeting.

	Lenovo, Motorola Mobility
	We are OK with this proposal. The down-selection can be made in next meeting.

	OPPO
	OK to make the down-selection next meeting. 

	CATT
	OK with the current proposal.

	Nokia, NSB
	We are OK with this proposal.
In our view, Alt. 1 is advantageous in terms of overhead, since for the slots that are different for unicast and multicast K1 set, all the HARQ-ACK bits of either multicast or unicast will be saved. On the other hand, Alt. 2 is the current way of operation. Therefore, requires minimum amount of spec impact. 
If further optimizations to Type-1 codebook are needed, then Alt 1 should be standardized. Otherwise, Alt. 2 should be followed.

	CMCC
	Ok to down select in next meeting.

	Spreadtrum
	Fine to down select in next meeting.




[bookmark: _Ref55062546]HARQ-ACK feedback common
[bookmark: _Ref68715332]Enable/disable HARQ-ACK feedback
Submitted Proposals
“RRC based”
(vivo) Proposal 2: 
· For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, RRC indicates enabling/disabling (i.e. option 2) is supported.
(Spreadtrum) Proposal 9: 
· One new RRC signaling is introduced to indicate whether/which HARQ-ACK feedback is enabled for RRC_CONNECTED UE receiving multicast.
(Nokia) Proposal 37: 
· RRC-based enabling / disabling (Option 2) of HARQ-ACK feedback is used for MBS and Option 3 is not supported.
(Qualcomm) Proposal 7: 
· For RRC_CONNECTED UEs, HARQ-ACK feedback can be enabled/disabled by RRC signaling.
· The configuration of HARQ-ACK feedback can be configured for a given G-RNTI (corresponding to a service) or for a UE receiving a service.
(Apple) Proposal 5: 
· HARQ-ACK feedback is only enabled or disabled by RRC signaling for PTM scheme 1.

“RRC+DCI based”
(Huawei) Proposal 12: 
· Support group-common DCI indicating enabling/disabling HARQ-ACK feedback.
(CATT) Proposal 1: 
· For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, Option 3 (i.e. RRC signaling configures the enabling/disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback) is supported.
· For DCI indicating, a special state of an existing DCI field (i.e. k1 or PRI) can be pre-configured or pre-defined to indicate the disabling HARQ-ACK feedback.
· When RRC signaling does not configure the function, enabling the feedback is the default mode.
(OPPO) Proposal 9: 
· For HARQ feedback enabling/disabling, only Option 3 is supported.
· if RRC signalling does not configure the function, HARQ feedback is disabled in default;
· if RRC signalling configures the function, 2 bits in DCI are used to indicate whether/which HARQ feedback is enabled;
(Lenovo) Proposal 6: 
· For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast, RRC signaling configures a non-numerical value in the K1 set and PDSCH-to-HARQ_timing indicator in the DCI indicates a numerical value or the non-numerical value for enabling or disabling the HARQ-ACK feedback.
(Samsung) Proposal 2: 
· Support enabling/disabling of HARQ-ACK reports for multicast PDSCHs from a UE by enabling the functionality via UE-specific RRC and indicating enabling/disabling by DCI formats scheduling multicast PDSCHs.
 (MediaTek) Proposal 2: 
· RRC signalling configures the enabling/disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback is supported for multicast services.
 (ETRI) Proposal 2:
· For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, RRC signalling configuration for the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback is supported.
(Convida) Proposal 1: 
· For MBS HARQ-ACK feedback enabling/disabling, option 3 (i.e., RRC configures the enabling/ disabling function and DCI indicates enabling /disabling) is supported.

“MAC-CE based”
(Spreadtrum) Proposal 8: 
· Not support enabling/disabling HARQ-ACK feedback by MAC-CE.
(Nokia) Proposal 38: 
· If use cases that require dynamic enabling / disabling are found, MAC-CE is preferred over the methods proposed in Option 3.
 (Ericsson) Proposal 8: 
· Enabling/disabling HARQ-ACK feedback for MBS is supported by both RRC configuration and MAC CE.

“Support more than one”
 (ZTE) Proposal 12: 
· Regarding enabling/disabling HARQ-ACK feedback for MBS, option 2, 3 and 4 are supported together. 
· Option 2: RRC indicates enabling/disabling 
· Option 3: RRC configures the enabling/ disabling function and DCI indicates enabling /disabling 
· Option 4: MAC-CE indicates enabling/disabling.
(CMCC) Proposal 17:
· Option 2 and Option 3 can be supported for enabling/disabling HARQ-ACK feedback for multicast.
(LGE) Proposal 25: 
· Support at least both Option 2 and/or 3 for enabling/disabling HARQ-ACK feedback. Which option is used is up to gNB configuration.
1. (DOCOMO) Proposal 4: 
2. Support both Option 2 and Option 3 for enabling/disabling HARQ-ACK feedback for multicast.
0. Introduce an RRC parameter with 3 states {enabled, disabled, dynamic}.
0. When ‘enabled’, HARQ-ACK is enabled.
0. When ‘disabled’, HARQ-ACK is disabled.
0. When ‘dynamic’, if PRI is zero and PDSCH-to-HARQ feedback timing indicator is zero, HARQ-ACK feedback is disabled. Otherwise, HARQ-ACK feedback is enabled.
1. (Ericsson) Proposal 8: 
1. Enabling/disabling HARQ-ACK feedback for MBS is supported by both RRC configuration and MAC CE.

“default mode”
“default enabled”
(CATT) Proposal 1: 
· For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, Option 3 (i.e. RRC signaling configures the enabling/disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback) is supported.
· For DCI indicating, a special state of an existing DCI field (i.e. k1 or PRI) can be pre-configured or pre-defined to indicate the disabling HARQ-ACK feedback.
· When RRC signaling does not configure the function, enabling the feedback is the default mode.
“default disabled”
(OPPO) Proposal 9: 
· For HARQ feedback enabling/disabling, only Option 3 is supported.
· if RRC signalling does not configure the function, HARQ feedback is disabled in default;
· if RRC signalling configures the function, 2 bits in DCI are used to indicate whether/which HARQ feedback is enabled;
 (MediaTek) Proposal 3: 
· Disabling the feedback is as the default mode if the RRC signalling doesn’t configure the HARQ feedback function.
(ETRI) Proposal 4:
· The default operation when RRC configuration on HARQ-ACK feedback scheme is not configured is HARQ-ACK feedback off.
“default enabled if no DCI indication”
(Intel) Proposal 3: 
· Proposal 3: For NR MBS, if RRC configures enabling and disabling of HARQ, the default mode is HARQ ON if no DCI indication is provided.

others
 (CATT) Proposal 2: 
· Mechanism of enabling/disabling HARQ-ACK feedback can be used for both ACK/NACK and NACK-only based HARQ-ACK feedback.
 (ETRI) Proposal 3:
· RRC configuration on HARQ-ACK feedback scheme includes configuration for the enabling/disabling function of DCI indicating the enabling/disabling HARQ-ACK feedback.
 (Ericsson) Proposal 9: 	
· [bookmark: _Toc71674558]If enabling/disabling HARQ-ACK feedback for MBS is supported by MAC CE, the MAC CE message shall include a PUCCH resource indicator so that the UE knows which PUCCH resource to use. The mapping between PUCCH resource indicator and PUCCH resource is RRC configured.
(Ericsson) Proposal 10: 	
· [bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: _Toc71674559]Since NACK-only is supported, enabling/disabling HARQ feedback can be extended to include NACK-only case. That is, UE can be configured with UE dedicated ACK/NACK PUCCH resource, shared NACK-only PUCCH resource and no PUCCH at all and switch among the three modes via RRC signaling or MAC CE command.
[bookmark: _Ref72267639]Round-1(closed)
The following proposal is what we discussed on GTW and what we have in chair notes for now. This proposal can be the starting point for further discussion. 
Please continue the comments/suggestion to improve the wording for refinement. I think this direction for compromise is right and clear. Otherwise, we may turn to the beginning of a couple meetings ago debating among those options again. 
FL’s Proposal:
Proposal 3.1.1
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indication, HARQ-ACK feedback on or off is configured by RRC signaling. 

Collect views:
	Company
	Comments 

	ZTE
	During the online discussion, companies commented that the current formulation is not clear. We would propose the following again for reference. If companies prefer the following proposal, maybe we can use the following as the start point.

Updated Proposal by ZTE:

For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support the follows:
· RRC configures the following modes {“enable”, “disable”, “enable&&disable”}
· If “enable” is configured, HARQ-ACK feedback is always enabled.
· If “disable” is configured, HARQ-ACK is disabled.
· If “enable&&disable” is configured, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled
· FFS details on RRC signaling and DCI indicating. 


	OPPO
	We suggest to defer the proposal.
According to the discussion so far, the proposal is related to interworking between NACK-only based HARQ feedback and ACK/NACK based HARQ-ACK feedback, and also related to RAN2’s reply on the question whether RAN1 should consider the case of UE supporting multiple G-RNTIs, it is better to discuss it when the issues above become clear.

	Lenovo, Motorola Mobility
	Although we have concern on the last sub-bullet, we can accept the whole proposal
Some suggestions from our side are listed below for better understanding:
Proposal 3.1.1
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of DCI based indication, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indicationOtherwise, HARQ-ACK feedback on or off is configured by RRC signaling. 


	CMCC
	We are OK in general,  some modification based on Lenovo’s version.
Proposal 3.1.1
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of DCI based indication, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indicationOtherwise, HARQ-ACK feedback on or off is configured by RRC signaling. 
· FFS details on RRC signaling and DCI indicating. 


	Spreadtrum
	We have the following questions for clarification:
· For ‘DCI’, whether it refers group-common PDCCH or unicast PDCCH or both? Furthermore, given that multiple G-RNTIs has been supported in RAN2, whether ‘DCI’ refers to some group-common PDCCH scrambled with some G-RNTI or all group-common PDCCHs?
· When HARQ-ACK feedback on or off is configured by RRC signalling, whether the RRC signalling acts on per UE, or per all MBS services, or per MBS service?

If the above questions could not be addressed and achieve consensus in this meeting, then actually we don’t know how to use this feature in the proposal, it is better to delay this proposal into next meeting.


	CATT
	We are OK with CMCC’s version. 

	vivo
	We suggest to defer the proposal.
We share the view from OPPO. Considering that both ACK/NACK and NACK-only feedback are supported. the configuration of HARQ-ACK feedback mode and enabling/disabling can be configured together. For example, RRC configures the following modes {“ACK/NACK”, “NACK only”, “disable”, “enable&&disable”}. If multiple g-RNTI is supported, the configuration can be per g-RNTI or per UE.

	Nokia, NSB
	We support the proposal from CMCC with following refinement to reflect that enabling / disabling of HARQ-ACK feedback is done per multicast service (per G-RNTI):

For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast for a specific service, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of DCI based indication, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indicationOtherwise, HARQ-ACK feedback on or off is configured by RRC signaling. 
· FFS details on RRC signaling and DCI indicating. 


	Apple
	We share the similar view as OPPO and vivo. It need be clarified that network enable/disable ACK/NACK based and NACK-only jointly or separately enable/disable. And the issue of enabling per G-NRTI or per DCI  should be clarified.

	FL’s responses
	@ZTE, 
You commented/suggested the same thing in previous meeting but it does not seem to be acknowledged by others. Per my understanding of companies’ comments, RAN1 should focus on the fundamental mechanism and the signaling design can be left to RAN2. For example, whether the signaling should be like what you listed three modes. 
Since option 3 has clear majority view and some companies like option 2 and some companies can accept option 2 +option3, the option 4 aims for the compromise, which takes option 3 as baseline and in some way it can be option 2. It may end up the same results as you suggested but to me how signaling is going to be should be left to RAN2. 
@OPPO, vivo, Apple, 
Technically, this proposal at least is applied to ACK/NACK based HARQ-ACK feedback. I’m ok to add an FFS: whether it is applicable to NACK-only based HARQ-ACK feedback if it is controversial to note it is applied to both cases. Multiple G-RNTI case is a general question, we anyway need to consider it further if it is confirmed by RAN2 including extending related agreements to cover multiple G-RNTI cases. 
 From FL’s perspective, I really hope we can converge in this meeting for progress. as this is the third meeting. 
@Lenovo, 
I’m fine with your update though I don’t see difference. 
@CMCC
Fine with deleting the FFS bullet if others have no concern about the deleting. 
@Spreadtrum
It is group-common DCI and it should be the common understanding. If it helps, I can clarify it in the main bullet. Same question as OPPO on multiple G-RNTI. Procedure-wise, I would suggest focusing one G-RNTI first and multiple G-RNTI could be further discussed. Technically, the function is configured in RRC and then it is up to signaling design how it is configured. For example, it is configured with the set of configuration for a G-RNTI, then it is per G-RNTI and other may across all G-RNTI. However, from UE perspective, it is transparent to UE, and UE just tell what to do by the configuration and DCI indication. This is my understanding and I believe it should be the common understanding how it works. 
BTW, Spreadtrum commented “fine” at least in Round-1 in this meeting, so I am a bit curious why such comment of unaware of how it works is made in this very end of stage. 
@Nokia
As I responded to others, I am worried to add “for a specific service” because to me it is essential how the RRC signaling is formulated. From UE perspective, UE just follows the configuration and do whatever UE is configured/indicated to do. I don’t see there is problem here. 

Based on the comments, updated as follows:

Proposal 3.1.1-r1:
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of DCI based indication, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indicationOtherwise, HARQ-ACK feedback on or off is configured by RRC signaling. 
· FFS details on RRC signaling and DCI indicating. 


	Lenovo, Motorola Mobility
	We support this updated proposal.

	Nokia, NSB
	Thank you FL for your response. Our concern is that if a UE is supporting multiple MBS services, that these controls should be applied on a per service (per G-RNTI) basis rather than a per UE basis (across all G-RNTI). As long as this is not precluded, we are fine with the proposal.


	Spreadtrum2
	Re moderator, thanks for your response. Proposal for this round has been changed, compared with round-1 email discussion where all candidate options are listed for down-selection. At that time we think proposal from round-1 email discussion is enough open. That’s why we generally are fine at that time. After our round-1 email feedback, I was informed that Multiple G-RNTIs can be configured for one UE is supported by RAN2 last week. That’s  why we want to clarify in this round.

Regarding the updated proposal, we prefer to capture ‘DCI’ as ‘group-common DCI’ as it is more clear and no harm if it is common understanding. If the intention of the proposal is for one G-RNTI, and as long as it’s open for multiple G-RNTI issue, for the majority, we are fine with the proposal. The following revisions is suggested:

Proposal 3.1.1-r1:
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signaling and DCI indicating. 
· If RRC signaling does not configure DCI based indicationOtherwise, HARQ-ACK feedback on or off is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 



	Samsung
	OK with the proposal to close this issue – it does not affect (or trivially affects) UE implementation and gives choice to the network. 
We understand that a UE that is not configured for enabling/disabling by DCI, ignores whatever indication is provided by the DCI and follows the RRC-based enabling/disabling.

	Ericsson
	Disagree. We do not think it is really a good idea to use DCI to switch between enable/disable HARQ feedback. Furthermore, now one UE can either send ACK/NACK feedback, NACK-only feedback, and not send feedback at all. We shall consider all 3 states, instead of just sending ACK/NACK feedback or not sending.

	Qualcomm
	Not support it before we clarify the impact of DCI-based enabling/disabling.
We have concerns on the DCI-based enabling/disabling. Does it apply to the HARQ-ACK feedback based on Type-1 codebook? Since we have agreed to support PTM-1 initial transmission and PTP retransmission for multicast. The DCI here is GC-PDCCH only, or it can be GC-PDCCH and UE-specific PDCCH? Also, there will be many combos. Do we allow initial PTM-1 with feedback on and PTP retransmission with feedback off? 

FL’s response: 
Not sure whether you commented these in previous rounds or meetings but sorry to say I am not impressed to see such comments, though I think they are good questions. 
Since this proposal include both RRC based and DCI based enabling/disabling, if it is RRC based I think it applies to Type1 and Type2 codebook but if it is DCI based perhaps it only applies to Type2 codebook.
At least we are talking about GC-common DCI enabling/disabling for PTM1 initial transmission. The relation to HAR-ACK feedback on/off for PTP retransmission may depend on it is on or off for initial transmission, but can be discussed further. 


	NTT DOCOMO
	We support the updated proposal by Spreadtrum.

	OPPO1
	Thanks FL for the response. 
In another proposal we are discussing whether UE could be configured with both PUCCH resources for ACK/NACK and NACK-only based feedback, if both could be configured, seems “enabling /disabling HARQ-ACK feedback” means both NACK/NACK and NACK-only based HARQ feedback would be enabled/disabled, there is no point to always enable/disable them together, the proposal should be modified to allow UE switching among {ACK/NACK, NACK-only, no feedback} as also commented by Ericsson.
As RAN2 has already agreed that Multiple G-RNTIs can be configured for one UE, it should be clarified in the proposal that the configuration is per G-RNTI to avoid potential confusion. To address questions raised by Qualcomm, I think we need to clarify in the proposal that the DCI based enabling/disabling is at least applied to Type-2 HARQ codebook, and the DCI should be group common.




[bookmark: _Ref72990392][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Round-2
Based on the comments received in the last round, there are main concerns regarding NACK-only based and multiple multicast services. 
· For the common regarding NACK-only. We have another proposal discuss also about ACK/NACK-based and NACK-only based selection and we could not have time to discuss more but the basic options seem RRC configured and DCI based in general. Since it has not been discussed thoroughly, I am not quite sure whether we need or how to extend this option to cover the NACK-only cases. Given it is the third meeting for this discussion. Let’s try whether the following updated proposal can be agreeable. 
· For multicast services, it is to up to network configuration or signaling design, but at least the RRC configuring the function should be per G-RNTI or per multicast services because this RRC signaling is per UE and different UE may receive different multicast services. However, it is anyhow up to network to configure which UEs are configured within one the group and which UEs is expected to listen to RRC signaling and which UEs are expected to further listen to DCI indicating. 
· There are some questions from Qualcomm regarding the codebook and initial and retransmission. Although I responded to the comments, however, I am not impressed such issues have been discussed. Perhaps, it is worth some FFS points for further discussion later in next meeting. 

Proposal 3.1.2
For enabling/disabling at least ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· Otherwise, HARQ-ACK feedback on or off 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 HARQ-ACK feedback on/off for retransmission.  

Collect views:
	Company
	Comments 

	LG
	We are generally fine with this update. Considering updates from the previous proposals having option 4, it seems better to remove ‘support Option 4 as follows’. In addition, we think that ‘HARQ-ACK feedback on/off’ is exactly equal to ‘enabling/disabling HARQ-ACK feedback’.

Thus, we propose to change to:

Proposal 3.1.2
For enabling/disabling at least ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, support Option 4one as follows:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/ disabling HARQ-ACK feedback on or off 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 HARQ-ACK feedback on/off for retransmission.  


	Lenovo, Motorola Mobility
	We are OK with this proposal including these FFS issues.

	OPPO
	As commented in the last round, the proposal is related to the proposal being discussed below. We are wondering how the current proposal works if Alt 2 was agreed in the end, where UE needs to switch among  {ACK/NACK, NACK-only, no feedback}. Hence the current proposal is only applicable when only PUCCH resources for ACK/NACK based feedback is configured, i.e. Alt 1 below, but we have not agreed yet whether this alternative would be supported or not.


Proposal:
When UE supports both ACK/NACK based and NACK-only based feedback for multicast, UE can be configured
· Alt1: either PUCCH resources for ACK/NACK based feedback or PUCCH resources for NACK-only based feedback.
· Alt2: both PUCCH resources for ACK/NACK based feedback and PUCCH resources for NACK-only based feedback.
· Opt1: PRI in the DCI indicates the PUCCH resource of ACK/NACK based or of NACK-only based.
· Opt2: A new field added in DCI indicates ACK/NACK based or NACK-only based. 
· Down-select from the two alternatives and options. 

FL’s response:
I didn’t get why you are saying the current proposal only applies when only PUCCH resources for ack/nack based feedback is configured. It has nothing to relate to PUCCH resources configuration. This proposal only talks about RRC configuring the enabling/ disabling function. If PUCCH resources are both configured for ack/nack based and nack-only based in Alt2, the proposal can still works for the three states, RRC configures the function, DCI then indicates enabled/disabled or even nack-only based. Otherwise, RRC can configures it is HARQ-ACK on/off or NACK-only. Given how ack/nack and nack-only is selected in general was not discussed thoroughly, I suggest we focus on ack/nack based first and keep the door open for NACK-only by the FFS. 



	CATT
	OK with LG’s version.

	Nokia, NSB
	We are OK with the proposal.

	CMCC
	OK

	Spreadtrum
	Either FL’s proposal or LG’s version is fine to us



Suggested proposals for GTW
Proposal 2.1.2
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 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. 

Proposal 3.1.2-r1
For enabling/disabling at least ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast:
· 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 on or off 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 on/off for retransmission.  
· FFS whether/how to allow a subset of UEs not to react to the DCI signaling, when enabled, but instead follow UE-specific RRC configuration for HARQ feedback.

[bookmark: _GoBack]
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Appendix Agreements summary for AI 8.12.2
102e
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.
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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.
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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;


