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Introduction
In RAN1#112 meeting, the following was captured in RAN1 Chair’s notes for possible agreement in RAN1#112bis-e:.Companies to check the following proposal for possible agreement in RAN1#112bis-e:
Support to introduce one RRC parameter in Rel-17 related to the condition of “receiving more than one unicast PDSCH per slot” in Type1 HARQ-ACK CB generation.
· A UE capability is introduced which indicates UE supports receiving this new RRC parameter.
· The new RRC parameter if configured, is per CC:
· If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies
· If the new RRC parameter is configured and indicates no possibility of receiving more than one PDSCH per slot, the procedures of the “if” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
· If the new RRC parameter is configured and indicates the possibility of receiving more than one PDSCH per slot, the procedures of the “else” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
Sent an LS to RAN2 for introducing the new RRC parameter and new UE capability in Rel-17.
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This document intends to collect and summarize views regarding this issue per the guidance from Mr. Chairman on the following:
[112bis-e-AI7.1-10] NR Rel-15/16 maintenance on Type1 HARQ-ACK CB issue with more than one PDSCH per slot by April 21 – Mostafa (Qualcomm)
Round 1 Discussions 
[bookmark: _Hlk54027001]The following two contributions related to this issue are submitted in this meeting:
R1-2303102	Discussion on Type-1 HARQ-ACK codebook with a new RRC parameter indicating receiving up to one PDSCH per slot	Samsung
R1-2303564	Discussion on Type1 HARQ-ACK CB issue with more than one PDSCH per slot	Qualcomm Incorporated 

The two contributions discuss similar aspects with respect to the interpretation or impact of this new RRC configuration to Rel-16 priority-based HARQ-ACK, Rel-16 mDCI based mTRP, and Rel-17 MBS. Furthermore, R1-2303102 points out some additional aspects as discussed below:

Issue 1: Rel-16 priority-based HARQ-ACK, Rel-16 mDCI based mTRP, and Rel-17 MBS
[bookmark: OLE_LINK395]The existing HARQ-ACK procedures for these cases are summarized below at high-level for reference:
· Rel-16 priority-based HARQ-ACK: UE generates two HARQ-ACK codebooks. The HARQ-ACK CB type can be different, but if Type1 is configured for both, UE applies the pseudo-code in 38.213 Section 9.1.2.1 separately for the two priorities.
· Rel-16 mDCI based mTRP: UE generates two HARQ-ACK codebooks for the two coresetPoolIndex values in case of Type 1 CB type. UE applies the pseudo-code in 38.213 Section 9.1.2.1 separately for the two coresetPoolIndex values.
· Rel-17 MBS: Assuming same priority and same HARQ-ACK CB type (Type 1) for multicast and unicast:
· if fdmed-Reception-Multicast is configured: UE generates two HARQ-ACK codebooks, and applies the pseudo-code in 38.213 Section 9.1.2.1 twice (for unicast and for multicast).
· If fdmed-Reception-Multicast is not configured and type1-Codebook-Generation-Mode = ‘mode2’ is configured: UE generates one HARQ-ACK codebook, and applies the pseudo-code in 38.213 Section 9.1.2.1 once (irrespective of multicast or unicast).
· If fdmed-Reception-Multicast is not configured and type1-Codebook-Generation-Mode = ‘mode1’ is configured: UE generates three HARQ-ACK codebooks, and applies the pseudo-code in 38.213 Section 9.1.2.1 three times (for both unicast and multicast, for unicast only, and for multicast only).

Both contributions argue that in the cases above that the UE applies the pseudo-code multiple times, if the new RRC configuration disables multiple PDSCHs per slot, the restriction is only relevant for a given time that the pseudo-code applies. For example, in case of mDCI based mTRP, if the new RRC configuration disables multiple PDSCHs per slot, gNB is still able to transmit 2 PDSCHs per slot (one per coresetPoolIndex value) given that the new RRC parameter only impacts the Type1 HARQ-ACK CB generation pseudo-code.    
R1-2303102 additionally proposes that separate new RRC configurations are also needed. Specifically, it proposes to configure two new RRC parameters (one per priority) and two new RRC parameters for Rel-17 MBS if fdmed-Reception-Multicast is configured (for multicast and unicast).  
Question 1:
Do you support to introduce separate new RRC parameters for one or multiple of the following cases? Or do you think a single new RRC parameter is enough?
· Case 1: Rel-16 priority-based HARQ-ACK
· Case 2: Rel-16 mDCI based mTRP
· Rel-17 MBS: 
· Case 3-1: if fdmed-Reception-Multicast is configured
· Case 3-2: If fdmed-Reception-Multicast is not configured and type1-Codebook-Generation-Mode = ‘mode2’ is configured
· Case 3-3: If fdmed-Reception-Multicast is not configured and type1-Codebook-Generation-Mode = ‘mode1’ is configured
	Company
	Comment

	QC
	We think a single new RRC parameter is enough for all cases above. This already addresses the ambiguity issues and gives enough flexibility for the network compared to the existing specifications. 
We understand that allowing for 2 new RRC parameters for Case 1 / Case 2 / Case 3-1, and 3 new RRC parameters for Case 3-3 can further improve the flexibility, but this may be a second-level optimization. Furthermore, the existing UE capabilities in terms of number of PDSCHs per slot are not separately signalled for these cases (e.g., UE cannot indicate it supports 1 PDSCH per slot for low priority but multiple PDSCHs per slot for high priority). 

	Samsung
	We think the motivation of the issue is not only addressing the ambiguity issue but also providing the scheduling flexibility for gNB as mentioned in QC’s contribution R1-2301383 copied blow.
	Issue 3 (not controllable by the network): For a UE that reports such capability / capabilities to receive more than one PDSCH per slot, network cannot enable / disable this feature. For example, network may not be capable of sending multiple PDSCH per slot per CC for a given UE, or may not see the need to utilize this capability of the UE, but the UE still needs to generate a large HARQ-ACK CB size with multiple (up to 7) occasions for candidate PDSCH receptions per slot per CC based on max number of non-overlapping SLIVs. Note that even the default TDRA table includes multiple non-overlapping SLIVs and Type1 HARQ-ACK CB generation is based on the union of TDRA tables. Effectively, a more capable UE (that supports this feature for more bands / band combinations) will report a larger Type1 HARQ-ACK CB size even when the network does not utilize this capability.  



To provide the flexibility for gNB scheduling, we prefer to introduce separate parameters at least for 2 level priorities. This is more aligned with current design. If two priorities are configured, the HARQ-ACK codebook is separately generated per priority and the following parameters related to Type-1 HARQ-ACK codebook generation are configured separately per priority according to the spec below to provide the better scheduling flexibility as well as reducing the impact from the other HARQ-ACK codebook of a different priority.
· pdsch-HARQ-ACK-Codebook
· PDSCH-CodeBlockGroupTransmission
· PUCCH-Config including K1 set
	If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE can be indicated by pdsch-HARQ-ACK-CodebookList to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If a UE is provided pdsch-HARQ-ACK-CodebookList, the UE multiplexes in a same HARQ-ACK codebook only HARQ-ACK information associated with a same priority index. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCH-ConfigurationList, UCI-OnPUSCH-ListDCI-0-1, PDSCH-CodeBlockGroupTransmissionList} or {PUCCH-ConfigurationList, UCI-OnPUSCH-ListDCI-0-2, PDSCH-CodeBlockGroupTransmissionList}, respectively, for use with the first and second HARQ-ACK codebooks, respectively



For the similar reason, the new parameter should be configured per priority. Otherwise, there could be performance loss. For example, if gNB would like to schedule multiple PDSCHs per slot for URLLC, the parameter cannot be configured for eMBB. The HARQ-ACK codebook would be unnecessarily increased considered the eMBB may be slot-based scheduling and can be configured with CBG.

For Case 2: Rel-16 mDCI based mTRP, at least the parameter should be separately configured for the case of separate feedback, this case targets for non-ideal backhaul, there is no need to configure a common parameter for different TRPs.
	If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the UE shall separately apply the procedures described in clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells, and the UE does not expect to be provided with subslotLengthForPUCCH or to be indicated by pdsch-HARQ-ACK-CodebookList to generate two HARQ-ACK codebooks on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.



For joint HARQ-ACK feedback, we are open with either way, if a common parameter is used for both TRP, it needs to clarify that the restriction of the number of PDSCHs per slot also is per TRP. Otherwise, it disables simultaneous PDSCH transmissions per slot.

For MBS, we are open to discuss. Even if a same parameter is to be introduced for both multicast and unicast, the meaning of the parameter needs to be clarified whether it restricts unicast PDSCH only or apply to both unicast and multicast PDSCHs for both TDMed PDSCH receptions and FDMed PDSCH receptions. 


	MTK
	We prefer to introduce separate parameters but can also accept single new RRC parameter if it is easier to achieve consensus. At the same time, for each newly introduced RRC parameter, we may need a corresponding UE capability to address potential NBC issue.

	Huawei, HiSilicon
	We have a preference to introduce a single RRC parameter. To us, a single RRC parameter can solve the ambiguity issue and also provide sufficient controllability to the gNB for Type-1 HARQ-ACK codebook generation. To introduce separate parameters for different cases may bring additional flexibility in some cases but at the same time requires additional implementation complexity for both gNB and UE and potentially some more test efforts as well. 
On Samsung’s comment for Case 1, our understanding is that even if only one RRC parameter is introduced for both priorities, e.g. eMBB (priority 0) and URLLC (priority 1), this does not necessarily increase the size of Type-1 HARQ-ACK codebook for eMBB since the Type-1 HARQ-ACK codebook(s) are generated separately. The number of HARQ-ACK bits for a single slot depends on SLIVs configured by the gNB. 
On Rel-16 mDCI based mTRP for Case 2, our understanding is that the UE can only indicate one capability parameter maxNumberUnicastPDSCH-PerPool-r16 in multiDCI-MultiTRP-r16 which indicates the maximum number of unicast PDSCHs per coresetPoolIndex per slot. It is not clear to us why the gNB would configure the Type-1 HARQ-ACK codebook generation differently for different TRPs regardless of joint or separate feedback.

	Intel 
	We don’t think there is any ambiguity. To us, new RRC parameter is only to optimize type-1 codebook, which is not proper for maintaince. 
If majority prefer such optimization, the whole design should be kept as simple as possible, i.e., single parameter. 

	Ericsson 
	We think it would be sufficient with one RRC parameters.
The underlying issue was that based on the reported capabilities, it is not clear the description in spec refer to which capability. The new RRC will take care of that while the gNB ensures the UE would be capable of supporting that. 
Then, it is not clear to us whether it is necessary to optimize for different cases.


	CATT
	Our understanding is that the intention of the discussion is to resolve the ambiguity and provide gNB controllability. A single RRC parameter is sufficient to resolve the issues.
Although we understand that separate RRC parameters can be beneficial in terms of scheduling flexibility and smaller overhead, those are optimizations which should not be pursued given that we are discussing maintenance.

	vivo
	We prefer to introduce separate parameters at least for Case1, but can also accept single new RRC parameter.

	ZTE
	Introducing a single new RRC parameter is better at the maintenance stage.

	Apple
	As mentioned in RAN1#112, the discussion under this CR is mainly an optimization problem, rather than a maintenance. Separate RRC parameters is over optimization which is not desired at this stage.

	Nokia, NSB
	We would prefer resolving this issue with minimal impact, and thus prefer a single RRC parameter

	Samsung2
	Regarding HW’s comment on Case 1, we could like to clarify a bit.
For LP, default TDRA tables are used to determine the candidate PDSCH occasions for Type-1 HARQ-ACK codebook, take Default A for example, there are three candidate PDSCH occasions {S=5, L=2},{S=9, L=2},{S=12, L=2}, we assume K1 set = {1,2,3,4,5,6,7,8}. For FDD case, there would be 24 occasions for LP Type-1 HARQ-ACK codebook if the new parameter is not configured. 
If the new parameter is common for LP and HP, and HP requires multiple PDSCHs scheduling per slot considering the latency requirement, the new parameter could not be configured otherwise the latency for HP traffic may not be satisfied. Therefore, the 24 occasions for LP Type-1 HARQ-ACK codebook cannot be reduced even if gNB only schedules up to 1 PDSCH per slot for a serving cell.
On the other hand, if the new parameter is separately configured, for slot-based scheduling, the number of candidate PDSCH occasions can be reduced to 8 for LP HARQ-ACK codebook.







Issue 2: Per CC or per BWP configuration
In the previous meeting, the focus was in per-CC configuration for the new RRC parameter. In R1-2303102, it is argued that per-BWP configuration makes more sense given that TDRA is also configured per BWP.

Question 2:
Do you support to configure the new RRC configuration per CC or per DL BWP?
	Company
	Comment

	QC
	We are ok with either per CC or per BWP. We do agree that per BWP is perhaps more natural. 

	Samsung
	We think per BWP is more aligned with the existing design and provides better flexibility.
Per CC is too restrictive considering the SCS can change if the BWP changes. For example, if the SCS is small, UE can be scheduled with multiple PDSCHs per slot, if the SCS is large, UE can be scheduled with up to one PDSCH per slot.

	MTK
	We agree per BWP seems more aligned with existing design. We can be fine with either per CC or per BWP.

	Huawei, HiSilicon
	We are fine with either per CC or per BWP.

	Intel 
	Per CC is sufficient 

	Ericsson
	We are also fine w both, but agree per BWP is more aligned with specification.

	CATT
	We think per CC is sufficient but we are also fine with per BWP.

	vivo
	We agree with per BWP configuration is more aligned with the specification.

	ZTE
	Slightly prefer per BWP.

	Apple
	Per CC is more than sufficient. Again, per BWP is not needed and is over optimization. Recall that existing capabilities to receive more than one PDSCH per slot is per FS (per band of BC), so disabling such feature could be even per band.   

	Nokia, NSB
	We have a slight preference for per-CC, but can agree to per-BWP as well. Per-BWP could be justified for e.g. power saving BWP with min k0/k2 >1 where multiple PDSCHs per slot would be pointless, but the practical saving of turning off the feature with that would seem small.



Issue 3: When there is no valid PDSCH candidate in the slot
In R1-2303102, it is proposed that when there is no valid PDSCH candidate in a slot (e.g., due to overlap with semi-static uplink symbols), determining one candidate PDSCH reception occasion in that slot is wasteful. Hence, the “else” part in the pseudo-code should be applied if .

Question 3:
Do you agree that the “else” part in the pseudo-code should be applied if  irrespective of the new RRC parameter?
	Company
	Comment

	QC
	Yes. Same as the existing specification, for the “if” part of the pseudo-code, one necessary condition is   

	Samsung
	Yes.
Unnecessarily increasing the size of the HARQ-ACK codebook should be avoided.

	MTK
	Yes

	Huawei, HiSilicon
	Yes

	Intel 
	Yes

	Ericsson
	Yes

	CATT
	Yes

	vivo
	Yes

	ZTE
	Yes

	Apple
	Yes

	Nokia, NSB
	Yes



Issue 4: Same versus separate PUCCH resources
In R1-2303102, the following aspect is discussed: If the UE indicates the capability of receiving more than one PDSCH per slot and this new RRC parameter disables receiving more than one PDSCH per slot, the UE can still receive more than one PDSCH per slot as long as their HARQ-ACK’s are mapped to different PUCCH resources in different slots. In other words, this new RRC parameter only impacts the pseudo-code in Type 1 HARQ-ACK codebook construction and does not imply a general restriction beyond that.

Question 4:
Do you agree that when the new RRC parameter disables receiving more than one PDSCH per slot, this does not impose a general scheduling restriction beyond the impact on Type 1 HARQ-ACK codebook generation procedures?
	Company
	Comment

	QC
	We are ok with this understanding. 
We think discussing a TP can help to avoid the confusions wrt the exact impact of this new RRC parameter in 38.213 Section 9.1.2.1. Then, we do not need to discuss case-by-case whether there are other impacts as a result of this new RRC parameter.
For description of this new RRC parameter in RAN2 spec (38.331), it can be clarified that this only impacts Type1 HARQ-ACK CB generation per 38.213 Section 9.1.2.1.    

	Samsung
	Agree.
Agree with QC that this new parameter should be Type-1 HARQ-ACK codebook specific and the meaning of the parameter should be clarified in 38.331, for example, whether it restricts for a same PUCCH, coresetPoolIndex, traffic type (unicast/multicast), etc.
Regarding QC’s comment on ‘we do not need to discuss case-by-case whether there are other impacts as a result of this new RRC parameter.’, we are not clear about the intention. Does it refer to the impact on other sections or specs or the impact on 9.1.2.1? For the impact on 9.1.2.1, we think the discussion is necessary to help companies to better understanding each other. If the parameter is Type-1 HARQ-ACK codebook specific, there should be no impact on other clauses.



	MTK
	Agree. Also support to develop a TP to avoid the potential confusion.

	Huawei, HiSilicon
	Agree.

	Ericsson 
	Agree.

	CATT
	It depends on how we define the new RRC parameter and how we change TS38.213. We are open to discuss the TP directly.

	vivo
	Agree. 

	ZTE
	Agree.

	Apple
	Agree  

	Nokia, NSB
	Agree



Outcome of Round 1 Discussions
Views are summarized below: 
· Issue 1: Single versus separate RRC parameters for Case 1, 2, 3-1, 3-2, 3-3:
· Single RRC parameter: Qualcomm, Huawei, HiSilicon, Intel, Ericsson, CATT, ZTE, Apple, Nokia, NSB
· Separate RRC parameters: Samsung (at least for Case 1 and Case 2)
· Ok with both (but prefer separate): MTK, vivo
· Issue 2: Per CC or per BWP
· Per CC: Intel, Apple
· Per BWP: Samsung, vivo, ZTE
· Ok with both (but prefer per CC): CATT, Nokia, NSB
· Ok with both (but prefer per BWP): Qualcomm, MTK, Huawei, HiSilicon, Ericsson
· Issue 3: All companies agree that the “else” part in the pseudo-code should be applied if R=∅ irrespective of the new RRC parameter.
· Issue 4: All companies agree that when the new RRC parameter disables receiving more than one PDSCH per slot, this does not impose a general scheduling restriction beyond the impact on Type 1 HARQ-ACK codebook generation procedures.

Round 2 Discussions 
Based on the inputs as summarized above, the following proposal can be considered. Please note the following: 
· Changes compared to what was captured in Chair’s note in the previous meeting are shown below, and a TP is added. 
· Wrt Issue 1: Single RRC configuration is assumed. @Samsung: hope you can be ok with it given that most companies would like to keep things simpler. Even the single RRC parameter is much better than the existing spec from the controllability / flexibility point of view (in addition to addressing the ambiguity issues).
· Wrt Issue 2: Per BWP configuration is proposed. @Apple and Intel: hope you can accept this given that most RRC configurations related to PDSCH are configured per BWP. I think for this issue, there should not be a big difference between per CC versus per BWP configurations.
· Wrt Issues 3 and 4: The TP, Note 2, and some other changes below should clarify things wrt the exact impact of this new RRC param.

Proposal: Support to introduce one RRC parameter in Rel-17 related to the condition of “receiving more than one unicast PDSCH or multicast PDSCH per slot” in Type1 HARQ-ACK CB generation.
· A UE capability is introduced which indicates UE supports receiving this new RRC parameter.
· The new RRC parameter if configured, is per DL BWPCC:
· If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies
· If the new RRC parameter is configured and is set to ‘disabled’, the procedures of the “if” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
· If the new RRC parameter is configured and is set to ‘enabled’, the procedures of the “else” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
· The following TP for 38.213 Section 9.1.2.1 is agreed in principle to reflect the above:
· Note 1: The name of this new RRC parameter is temporary and will be updated once it is introduced by RAN2.
· Note 2: This new RRC parameter does not impose a general scheduling restriction on number of PDSCHs that can be received by the UE in a slot beyond the impact on Type 1 HARQ-ACK codebook generation in 38.213 Section 9.1.2.1.
· Note 3: when this new RRC parameter is configured, and disables receiving more than one PDSCH per slot for Type1 HARQ-ACK codebook generation:
· It does not impose a restriction on the number of PDSCHs that can be received per slot, if their HARQ-ACK’s are not reported in the same PUCCH resource in the same slot.
· UE does not expect to receive more than one PDSCH per slot with the HARQ-ACK’s reported on the same PUCCH resource in the same slot.
· When two coresetPoolIndex values are configured, the one PDSCH is per coresetPoolIndex value per slot.
· When UE generates two HARQ-ACK codebooks for two priorities, the one PDSCH is per priority per slot.  
· When fdmed-Reception-Multicast is configured, the one PDSCH is per traffic type (unicast / multicast) per slot.

<unchanged text omitted>
if the UE is not provided with [multiPDSCHperSlot-Type1CB] and the UE does not indicate a capability to receive more than one unicast PDSCH or multicast PDSCH per slot and , or if the UE is provided with [multiPDSCHperSlot-Type1CB] = ‘disabled’] and ,
; 
;
else 
Set  to the cardinality of 
<unchanged text omitted>
end if
<unchanged text omitted>

Send an LS to RAN2 for introducing the new RRC parameter and the new UE capability in Rel-17, and suggest RAN2 to capture Note 2 and Note 3 in the description of the new RRC parameter.

Proposed Conclusion: It is RAN1’s understanding that when this new RRC parameter is configured, and disables receiving more than one PDSCH per slot for Type1 HARQ-ACK codebook generation:
· It does not impose a restriction on the number of PDSCHs that can be received per slot, if their HARQ-ACK’s are not reported in the same PUCCH resource in the same slot.
· When two coresetPoolIndex values are configured, the one PDSCH is per coresetPoolIndex value per slot.
· When UE generates two HARQ-ACK codebooks for two priorities, the one PDSCH is per priority per slot.  
· When fdmed-Reception-Multicast is configured, the one PDSCH is per traffic type (unicast / multicast) per slot.

	Company
	Comment

	QC
	Support the proposal.    

	Apple
	Do not support. As commented before, a new RRC per BWP to manage CB size is overoptimization, per CC is more than enough (even per band should be OK if CB size is a concern).

	Samsung
	Not support.
The meaning of the new parameter should be clarified first, otherwise, it would cause problem when capturing the new parameter in 38.331. The three cases need to be considered when defining the meaning the new parameter.
‘disabled’/‘enabled’ can be put in bracket for now and can be further discussed when the meaning of the parameter is clear.
We agree with the intention of Note 2, but the wording needs to be more specific to avoid misunderstanding. For example, the restriction for HARQ-ACK in a same PUCCH should be clarified.
We are fine with the TP in general, but it needs further check after the details of the new parameter becomes clear.
We can compromise for Case 2, however, separate configuring the parameter for Case 1 has clear benefits we insist on separate parameters for different priorities.
Although we don’t think there is any complexity issue for separate parameters for different priorities considering the other parameters are also separate configured for different priorities, if companies do have concern, different UE capabilities can be considered for UE vendors to indicate whether the parameter should be the same for different priorities. For network vendors, it is totally up to gNB to configure same or different values if different values are supported by a UE.





	Intel 
	Do not support. 
As we commented in 1st round, we think introduction of new RRC parameter is not proper for maintenance because it is optimization, but we can compromise if companies insist. But any optimization of optimization should be avoided. We share same view with Apple that per CC for any case is more than enough.

	vivo
	We still prefer separate parameters for case 2 ONLY. But we can accept above proposal. 

	Mod
	@Samsung: Capturing Note 2 in 38.331 should address your concern. Please see the update above as part of the last part (LS to RAN2). Obviously, 38.331 does not need to describe how Type 1 HARQ-ACK codebook generation in 38.213 works for each of the three cases. 38.331 just needs to refer to 38.213 Section 9.1.2.1 and clarify that this parameter does not have other impacts beyond that.
For the TP, I put ‘disabled’ in bracket but for the bullets in the proposal, I think we should keep them so that RAN2 knows there are two explicit possibilities for this parameter. Then, we can update the TP depending on the actual choice of the wording for the two possibilities by RAN2.
If you have a suggestion for the wording of Note 2, please share. My understanding is that as long as it is clarified that “This new RRC parameter does not impose a general scheduling restriction on number of PDSCHs that can be received by the UE in a slot beyond the impact on Type 1 HARQ-ACK codebook generation in 38.213 Section 9.1.2.1”, there is no need to mention any restriction. Why should we capture these things case by case, if the TP and the RRC do not limit number of PDSCHs per slot when they map to different PUCCH resources in different slots?
On separate RRC parameters for Case 1, while I understand that it can allow for more flexibility, majority of companies believe that it is an optimization. From the flexibility point of view, even the single RRC parameter should be much better than existing text. Given the views expressed, I suggest sticking to the single RRC configuration.

@Apple, Intel: I updated the proposal to address your concern. Given that most companies are ok with either per CC or per BWP, there should not be a big difference either way as mentioned before. I do not really think this is a matter of overoptimization or not. We have two choices and need to pick one, and either one works.
@Intel: This issue itself is not an optimization. We discussed this in the previous meeting, and companies did not have the same understanding how the existing spec should be interpreted in case the UE reports multiple of the related FGs that support more than one PDSCH per slot (FGs 5-11 / 5-11a / 5-11b / 5-13 / 5-13a / 5-13c / 5-5b of Rl-15, or FGs 22-3f/g/h and 22-4f/g/h of Rel-16), i.e., whether the CBG / processing type configurations can uniquely determine the mode of operation, or whether the RRC configurations related to the mode of operations should be considered or not, etc.   

	CATT
	We are fine with the proposal.
For the TP, we are wondering why the yellow highlighted part is needed.
if the UE is not provided with [multiPDSCHperSlot-Type1CB] and the UE does not indicate a capability to receive more than one unicast PDSCH or multicast PDSCH per slot and , or if the UE is provided with [multiPDSCHperSlot-Type1CB] = ‘disabled’] and ,


	Mod
	@CATT: Thanks for the question. The yellow highlighted text is the legacy text in order to satisfy the following behaviour:
· If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies

	Huawei, HiSilicon
	We are mostly fine with the proposal. 
On whether the new RRC parameter is per CC or per BWP, we replied earlier that we are fine with either way but we do agree with several other companies that per BWP is more natural. It is not about optimization but rather how the UE get the RRC configuration.
On Note 2, we think it would be sufficient to include it the LS to RAN2 and RAN2 can decide the description for the new RRC parameter. 

	Intel 
	Thanks for moderator’s explanation. I’m sorry that I didn’t join the discussion in last RAN1 meeting. According to my reading on FL summary in last RAN1 meeting, different companies have different understanding on whether there is any ambiguity for existing spec. I can understand the intention to introduce this RRC parameter to avoid uncertain UE behaviour caused by different understanding from different companies, so we can be fine with introduction of RRC parameter, though we think existing spec works well without ambiguity. 
Regarding parameter per CC or per BWP, in our understanding, some of existing parameters which impact codebook is configured per BWP, while some is configured per serving cell, e.g., CBG.  We prefer per CC configuration for simplicity and we think it is already sufficient to resolve ambiguity, if any.  
For the new RRC parameter, I’m wondering whether RAN1 needs to provide any description for this parameter to help RAN2 to correctly capture it in 331, or the sub-bullets in the proposal would be sufficient for RAN2 to capture in 331 ? 

	Samsung
	We do NOT support the updated proposal.
We cannot accept the change of ‘per CC’ based on the reason we clarified in the first round and in our contribution.
We share the same understanding as Intel that spec works well without ambiguity as we pointed out in the last meeting. If a new parameter is to be introduced, the performance needs to be taken into account, otherwise, there is no need for such new RRC parameter. As we clarified above, there can be a big difference if the parameter is separately configured for different priorities, therefore, we cannot accept the parameter is configured common for a same priority. Also, as mentioned by Intel regarding the parameter configuring CBG, it is configured per priority, if Intel would like to follow the principle of CBG, the new parameter should also be configured per priority.
We also agree with Intel that RAN1 needs to provide description for this parameter to help RAN2 to correctly capture it in 331, we do NOT agree with HW’s comment on ‘it would be sufficient to include it the LS to RAN2 and RAN2 can decide the description for the new RRC parameter.’, RAN2 does not know the details of Type-1 HARQ-ACK codebook, it would be difficult for RAN2 to properly capture the new parameter in 38.331. In 38.331, the usage/meaning of parameters are well described in the description table, we should follow the same rule. The description of the new parameter should include the following aspect to help better understand the parameter.
1. HARQ-ACK of the PDSCHs are in a same HARQ-ACK codebook. This restriction makes a big difference for scheduling and therefore should be clarified.
2. If MTRP is configured, the number of PDSCHs is per TRP per slot.
3. If FDMed unicast and multicast PDSCH reception is configured, the number of PDSCHs is per traffic type per slot.
4. If neither MTRP nor FDMed unicast and multicast PDSCH reception is configured, the number of PDSCHs is per slot.


	CATT2
	Thanks moderator for the clarification. It is clear to us now and we are fine with the TP.

	Mod
	@Samsung: 
Can you please clarify a few aspects as follows?
· My reading from your comments is that if we do not have separate RRC parameters, you prefer to not have any RRC parameter at all. What is the reason for that? All other companies are ok with a single RRC parameter. Since your focus seems to be more on the flexibility, having one RRC parameter is better than existing specification even for Case 1. For example, if network wants to send 1 PDSCH for eMBB + 1 PDSCH for URLLC in a slot (for a UE that is capable of more than one PDSCH per slot based on legacy capabilities), the existing HARQ-ACK feedback for each priority applies the “else” part, which results in much larger overhead than necessary. Introducing a single RRC parameter results in much better flexibility in this case. Hence, I do not understand the logic that if we do not have separate RRC parameters, there should be no RRC parameter at all. This is not very constructive.
· In the previous meeting, the proposal was very close to be agreed, and Samsung asked for more time to further check the impact to Rel-17 MBS to make sure nothing is broken. In this meeting, it seems your main concern becomes having the flexibility to configure this new RRC parameter per priority. Given that most companies view this as a second level optimization, what is the critical issue with the proposal above that addresses the most important aspects and leaves those optimization behind for now?
· Why should different cases (Case 1, Case 2, Case 3-1, same versus separate PUCCH resources, etc.) be captured in RRC spec case by case? If Note 2 is captured in RRC spec and by referring to 38.213 Section 9.1.2.1, and with the TP above, what would be the issue? What is technically wrong with that?

@Intel: I think it should be sufficient to clarify in the LS that RAN1 suggests capturing Note 2 in the description of the new RRC parameter given that we cannot have a TP for RAN2 spec. 

	Samsung
	@Moderator
Regarding your first comment, in our understanding, the proposal is not only to resolve the ambiguity issue, actually, if there is ambiguity issue due to the UE capability, it not only exists for Type-1 HARQ-ACK codebook, for example, for SPS PDSCH reception, it also depends on UE capability regarding the number of PDSCHs per slot. The new parameter cannot resolve the ambiguity issue due to the UE capability if the issue does exist.
	If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below. 
‒ Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot 
‒ Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH. 
‒ Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒ Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE


If a new parameter is to be introduced, it should aim for providing good flexibility for network, we don’t think the flexibility provided by the current proposal is good enough and the proposal is not aligned with the current design for Type-1 HARQ-ACK codebook. Therefore, we would rather not to introduce the new parameter to have an inconsistent design. 

Regarding your 2nd comment, my comment in last meeting is that the proposal only considers the issue in Rel-15 and does not consider the new features introduced in Rel-17, the impact of the new features should be checked. We don’t agree this is a second level optimization, if it is for Rel-17, all the features introduced until Rel-17 should be considered, and the design principle for these new features should be consistent.

Regarding the 3rd comment, we think it helps better understand the function of the parameter and we don’t think Note 2 is clear enough. I also would like to ask what is technically wrong with clarifying for each case? If it is not explicitly clarified, companies would come back to this issue again when they have a different understanding in the future. Also, I would like to check with other companies regarding the 4 bullets I mentioned in my previous reply, is it the common understanding? Before agreeing on the proposal, at least we should align companies’ understanding.







	Mod
	@Samsung: Thank you for the detailed responses. Please see some follow-up comments:
For the 1st point, if you think there are other ambiguity issues in current spec, those can be discussed separately, but let’s focus on the issue at hand wrt the scope of this Email thread. Regarding “we don’t think the flexibility provided by the current proposal is good enough”, the main point I was trying to emphasize is that it is still much better than the existing specification. I think all companies (including you) agree with that. Then, as the moderator, I can only suggest going with the single RRC parameter. Hope you can understand this given the discussions in Round 1. 
For the 2nd point, we indeed discussed related features introduced until Rel-17 in Round 1. The proposal is not inconsistent with those features, it just does not provide the extra flexibilities that you suggested. In other words, the proposal still works with those features, and that was the purpose of postponing the decision in the previous meeting based on the comments I heard on the floor in RAN1 #112.
For the 3rd point, let’s see if we can address your concern. The reason that I mentioned 38.331 does not need to discuss these things case-by-case is that it is not typical for RAN2 spec to describe the details of something like Type1 HARQ-ACK CB construction. My understanding from the Round 1 discussions was that there is no confusion among the companies wrt the meaning of this new RRC parameter. To ensure this is indeed the case, I added one conclusion above. Please check.

	Apple
	We appreciate moderator’s efforts to move forward this discussion. Few comments:
1) We are ok with the proposal, although we don’t want to leave ambiguity when RRC parameter is not configured, as below 
· If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies, based on which the procedures of the “else” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation 
2) For the new RRC parameter, switch “disabled” and “enabled”. Basically, when configured and enabled, CB size is managed. When configured and “disabled”, similar to not configured, potentially we will have a larger CB size. 
3) Fine with the proposed conclusion but we should also add (also to Note 2) the case that “when new RRC parameter is configured and set to enabled, UE does not expect more than one PDSCH per slot to be schooled with the HARQ-ACKs on the same PUCCH”

	Mod
	Thank you, Apple, for the offline discussions. It seems Apple is ok with the proposal, and the existing bullet on “If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies” should be sufficient.

	Samsung
	@Moderator
Thanks a lot for trying to address our concern. We think the proposed conclusion should be taken as Note 3 in the proposal and also suggest RAN2 to capture it in the description of the new RRC parameter. In the first round discussion, we already pointed out that “For the impact on 9.1.2.1, we think the discussion is necessary to help companies to better understanding each other.”  We also asked QC for clarification, but it seems our question is ignored by QC.
Regarding the name/meaning of the parameter, we prefer to change it to “up to one PDSCH”  which is more aligned with the current “if condition”.
We also would like to ask for clarification, if repetitions are configured, what is companies’ understanding on the number PDSCHs for the case of intra slot PDSCH repetitions and inter slot PDSCH repetitions.
Regarding “per CC” and “common for different priorities”, we still have concerns. We do not agree with Moderator on “The proposal is not inconsistent with those features”, we acknowledge the proposal can work, but the design is not consistent which is not acceptable for us.

	Mod
	@Samsung
Regarding capturing the conclusion as Note 3, that should be fine, but not necessary in my view if your intention is to align companies’ understanding. Anyway, let’s see if other companies are ok with your suggestion. For now, I added Note 3 in the proposal, and also as a suggestion for RAN2 to capture. Please check if this addresses your concern.
Regarding changing the name, I do not see a difference. Let’s not debate too much on the naming given that the name itself is up to RAN2 anyway, and the current formulation is more consistent with what was captured in Chair’s note in the last meeting.
For your question regarding repetition, my understanding is as follows (but please feel free to comment if it is not aligned with your understanding):
· For tdmSchemeA (intra-slot repetition): Both repetitions are counted as one since Type1 HARQ-ACK CB is based on the first repetition (with explicit TDRA indication). This means that gNB does not have to “enable” this parameter if it intends to only send one PDSCH with intra-slot repetition.
· For inter-slot repetition: Given that different repetitions are not in the same slot, it should not impact the meaning of this RRC parameter anyway.
Regarding “per CC” and “common for different priorities”, I understand that this is not your preference, but I am not sure if I can address it given the views expressed so far. I will report the situation to Mr. Chairman. In any case, I hope you can accept the current situation. 

	Huawei, HiSilicon 
	Regarding the suggestion to RAN2 on what should to be captured for description of the new parameter. We hold the view that neither Note 2 nor Note 3 need to be captured. Of course, we agree that the usage and meaning of the parameter should be clearly defined in specification but this does not necessarily mean that we should capture everything on how to make use of RRC parameter in 38.331, otherwise, why do we even need the physical layer specifications? 
On Note 3, our understanding is that these bullets simply repeat the UE behaviours which have been specified in 38.213 on Type-1 HARQ-ACK codebook generation. We are not sure why we should elaborate everything again in the RRC spec. If there is any ambiguity, they should be clarified in 213 instead of 331. We could be okay to make a conclusion on this in RAN1 if this can help convergence
In summary, we can accept suggesting Note 2 to RAN2 but not Note 3. 

	Apple
	@moderator
Thanks to the offline discussion. We drop our previous comments 1) and 2). For comment 3), this still should be added to Note 2: “when new RRC parameter is configured and set to disabled, UE does not expect more than one PDSCH per slot to be scheduled with the HARQ-ACKs reported on the same PUCCH resource.”
We are fine with added note 3, but we also think it is not needed to be included in LS to RAN2. OK to put it in LS, if it helps to progress.

	Mod
	@Huawei, HiSilicon: Given the different preferences, I will suggest two versions when I report the situation to Mr. Chairman. One with a Note 3, and another with a conclusion.
@Apple: Sorry for missing your comment 3. It is now added to Note 3 as a sub-bullet of the first bullet (and I will also add it to the conclusion as well for the second version).



Outcome of Email discussion 
The following is agreed as a result of this Email discussion:

Agreement
Support to introduce one RRC parameter in Rel-17 related to the condition of “receiving more than one unicast PDSCH or multicast PDSCH per slot” in Type1 HARQ-ACK CB generation.
· A UE capability is introduced which indicates UE supports receiving this new RRC parameter.
· The new RRC parameter if configured, is per CC:
· If the new RRC parameter is not configured, the legacy text in 38.213 Section 9.1.2.1 applies
· If the new RRC parameter is configured and is set to ‘disabled’, the procedures of the “if” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
· If the new RRC parameter is configured and is set to ‘enabled’, the procedures of the “else” condition in 38.213 Section 9.1.2.1 are applicable for Type1 HARQ-ACK CB generation.
· The following TP for 38.213 Section 9.1.2.1 is agreed in principle to reflect the above:
· Note 1: The name of this new RRC parameter is temporary and will be updated once it is introduced by RAN2.
· Note 2: This new RRC parameter does not impose a general scheduling restriction on number of PDSCHs that can be received by the UE in a slot beyond the impact on Type 1 HARQ-ACK codebook generation in 38.213 Section 9.1.2.1.
· Note 3: when this new RRC parameter is configured, and disables receiving more than one PDSCH per slot for Type1 HARQ-ACK codebook generation:
· It does not impose a restriction on the number of PDSCHs that can be received per slot, if their HARQ-ACK’s are not reported in the same PUCCH resource in the same slot.
· UE does not expect to receive more than one PDSCH per slot with the HARQ-ACK’s reported on the same PUCCH resource in the same slot.
· When two coresetPoolIndex values are configured, the one PDSCH is per coresetPoolIndex value per slot.
· When UE generates two HARQ-ACK codebooks for two priorities, the one PDSCH is per priority per slot.  
· When fdmed-Reception-Multicast is configured, the one PDSCH is per traffic type (unicast / multicast) per slot.

<unchanged text omitted>
if the UE is not provided with [multiPDSCHperSlot-Type1CB] and the UE does not indicate a capability to receive more than one unicast PDSCH or multicast PDSCH per slot and , or if the UE is provided with [multiPDSCHperSlot-Type1CB = ‘disabled’] and ,
; 
;
else 
Set  to the cardinality of
<unchanged text omitted>
end if
<unchanged text omitted>
Send an LS to RAN2 for introducing the new RRC parameter and the new UE capability in Rel-17, and suggest RAN2 to capture Note 2 and Note 3 in the description of the new RRC parameter.
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