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1. [bookmark: _Ref521334010]Introduction
In last RAN1#114bis, it discussed on how to resolve scheduling restriction in TDD-FDD UL CA issue, and the following is agreed. 

Agreement
To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, RAN1 strive to down-select option(s) among the following options in RAN1#115. 
· Option 1: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells
· Option 3: Re-defining K1 = 0 as the first available UL slot
· Option 4: DCI format 1_0 (or DCI format 1_1) for Pcell and DCI format 1_1 (or 1_2) for Scell
· Option 5: DL-dataToACK-UL list on a per-cell basis
· For example, move DL-dataToACK-UL out of PUCCH config and place it under PDSCH config for each BWP of each cell
· FFS: specification impact, corresponding RRC parameters, UE capability, which release(s) to be applied

This document summarizes the discussions during RAN1#115 on the following contributions
	R1-2311009
	Discussion of scheduling restriction for FDD-TDD UL CA
	ZTE

	R1-2311074
	Discussion on scheduling issue for TDD-FDD UL CA
	vivo

	R1-2311602
	HARQ-ACK feedback enhancements for CA
	CATT, CMCC

	R1-2311817
	Discussion on scheduling issue for TDD-FDD CA
	Samsung, Verizon

	R1-2311904
	Scheduling restriction for FDD-TDD UL CA
	Ericsson, Verizon, Nokia, Nokia Shanghai Bell, Samsung

	R1-2311960
	On scheduling issue for TDD-FDD UL CA
	MediaTek Inc.

	R1-2312019
	Discussion on scheduling issue for TDD-FDD UL CA
	Qualcomm Incorporated

	R1-2312226
	Clarification on HARQ feedback for TDD-FDD UL CA
	Huawei, HiSilicon




2. Discussion - 1st round (closed)
In today morning online session, Mr. Chair suggested that the following proposal is considered as a starting point to be discussed in order to resolve TDD-FDD UL CA issue. 

	Possible Agreement
To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, 
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells
FFS: specification impact, corresponding RRC parameters, UE capability, which release(s) to be applied
Note: Above applies for Rel-17.
Note: Option 2 applies only for inter-band CA.



After having offline discussions further, moderator would like to suggest the following proposal to resolve companies’ concerns. For note 3, moderator think that it is not controversial part among companies. For note 4, the intention is to avoid potential discussions on the clarification about UE behavior.

Proposal 1
To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, following option is supported. 
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells

Note 1: Above applies since Rel-17. 
Note 2: Option 2 applies only for inter-band CA
Note 3: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). 
Note 4: Option 2’s new RRC parameter is not configured jointly with “uci-MuxWithDiffPri” and/or “simultaneousPUCCH-PUSCH”.
Question 1 (closed)
Do you support Proposal 1? If not, please provide alternatives. 

	Company
	Comments

	DCM
	We are fine except for Note 4. We are not sure why “uci-MuxWithDiffPri” and/or “simultaneousPUCCH-PUSCH” is/are involved. The new capability will be defined for same priority case. For different priority cases, the legacy behavior should be applied. If the concern is some mixture cases, those cases can be precluded as ‘not expected’. However, simple overlap e.g., between a high priority PUCCH and a low priority PUSCH, should not be precluded.

	Ericsson
	Yes.

Also, regarding Note 4, DCM has a valid comment. 
· In our understanding, companies had raised concern in the contributions but as DCM mentioned there were in fact related to the case that they were mixed of priorities in a slot. 
So we can modify Note 4 to be less restrictive as Note 4a):
Note 4a: When Option 2’s new RRC parameter is configured, the UE doesn’t expect that PUCCHs with different priority indexes overlap with PUSCH(s) on different cell(s) than PUCCH cell. 

Either Note 4, or less restrictive Note 4a are fine with us.


	MTK
	Although we prefer Option 1, we can accept to take Option 2 if it is the way to move on.
For Option 2, we think there is one UL power control issue which needs to be addressed. With Option 2, in the figure below, the PUCCH in the orange UL slot and the PUCCH in the yellow UL slot would both share power with the red PUSCH. As PCell would always take power first, if the UL powers of orange and yellow PUCCH are different, it may result in that the UL power of red PUSCH can be different in the first half and the second half (which happens especially when the maximum Tx power is reached). Hence, we think it is better to have a constraint that the UL powers of the two PUCCHs should be the same.
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	Huawei, HiSilicon
	As commented online, we would like to make sure companies have same understanding on how option 2 is supposed to work. More importantly, we would like to avoid the case that additional complications are introduced to UCI multiplexing procedure with option 2 (if we have to adopt option 2 in the end). In particular, if the new introduced RRC parameter is provided to the UE but only one UL slot is scheduled for PUCCH transmission, simultaneous PUSCH and PUCCH transmissions should always be applied on different cells belonging to different bands. We suggest some modifications to Note 3.  
Note 3: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission is always applied on different cells belonging to different bands. 

On implementation complexity, both option 1 and option 2 would require some new UE/gNB implementations. Companies may have different views on implementation complexity but this should not be used as an argument that companies can only accept one option since this does not help to reach consensus. 
One additional aspect, as discussed in our contribution, Type 2 PHR is necessary to improve power control for simultaneous PUCCH and PUSCH transmission which have impacts on RAN1 and RAN2. Without Type 2 PHR support, the performance of PUSCH on SCell will be degraded in power limited case since the gNB has no idea of the remaining power for the SCell. There will be some performance degradation for power-limited UEs for option 2. 
According to some offline discussions with some companies (thanks to Samsung and Ericsson), it seems that companies supporting option 2 seem to imply that the scheduling restriction is removed in option 2 while option 1 only provides some scheduling flexibility. However, we would like to point out that with option 1, the scheduling restriction for DL and UL can be solved by scheduling one UL slot for PUCCH transmission in PCell. In this case, there is no need to deal with the scheduling restriction in current specification. 
Having said above, even though we still have a preference to option 1, we can also be open to option 2 as long as no additional complications are introduced to UCI multiplexing procedure.


	vivo
	Both Option 1 and Option 2 can solve the practical scheduling issue. We can accept Option 2 if option 2 does not cause UL power control difficulty and complex the UCI multiplexing.
For UL power control, if the two short PUCCH on PCell have different transmit power, it may cause the phase discontinuity for long PUSCH transmission on SCell. We understand power control/split is not the issue for UEs supporting Rel-17 HigherPowerLimitCADC. While if we want to support option 2 for UEs that not capable of  HigherPowerLimitCADC, it is better to ensure the same transmission power for the two PUCCHs o PCell as mentioned by MTK.

For UCI multiplexing, we are open to discuss how to support the interaction between option 2 and Rel-17 UCI multiplexing feature. For example, for following case:
[image: ]
 
In R17, if a UE is provided uci-MuxWithDiffPri, the UE would multiplex HP UCI on PUSCH in step 1-2 and multiplex LP UCI on PUSCH in step 2-2. If Option 2 that Simultaneous PUCCH-PUSCH of the same priority is enabled, and the UE is provided uci-MuxWithDiffPri, the UE would multiplex LP UCI and HP UCI in a HP PUCCH in step 2-1, and transmit the PUCCH carrying HP and LP UCI on Pcell and transmit HP PUSCH on the SCell, then the following spec need to be updated to allow such case:
“The UE does not expect a PUCCH transmission with UCI of first and second priority indexes to overlap with a PUCCH transmission with HARQ-ACK information of the first priority index, or with a PUCCH transmission or with a PUSCH transmission of the second priority index when the second priority index is larger than the first priority index”
So, it is better to have more time to check how option 2 work jointly with Rel-17 UCI multiplexing features. Whether some error case in Rel-17 will no longer be the error case, or as proposed in Note 4a proposed by Ericsson for simplicity.
 Note 4a: When Option 2’s new RRC parameter is configured, the UE doesn’t expect that PUCCHs with different priority indexes overlap with PUSCH(s) on different cell(s) than PUCCH cell.

	NEC
	We prefer option 4 and other implementation methods which does not have standard impact. For solving issues raised by R1-2309352 and R1-2310345, we can:
· Implementation alternative 1: configure FDD Scell as PUCCH SCell.
· Implementation alternative 2: schedule two PUSCH transmissions (instead of one PUSCH transmission) in a slot on FDD Scell, where PUSCH time domains are symbol #0~#6 and symbol #7~#13 separately.
· Implementation alternative 3: schedule PUSCH in at least one of uplink slot on TDD Pcell. 
· Comments: Scheduling restriction of the case (PUSCH on FDD Scell while no PUSCH on TDD Pcell) doesn’t have significant drawback. If we care about uplink peak throughput for a UE, we should schedule PUSCH transmissions on both carriers. If we don’t care about uplink peak throughput for a UE, we don’t have to schedule PUSCH on FDD Scell, i.e. we can anyway schedule PUSCH on TDD Pcell especially when issues happened.
· Implementation alternative 4: single DCI to schedule multiple PDSCH transmissions which was introduced in Rel-17, where the ending PDSCH slot is used to determine HARQ timing that can reduce required number of HARQ timing values.
· Implementation alternative 5: configure ca-slotoffset which was introduced in Rel-16. 
· Example of ca-slotoffset to solve issue raised by R1-2309352 is shown as figure below.
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· Note: In R1-2311602, it gives an example in figure 1 showing the issue that 9 K1 values {3, 4, 5, 6, 7, 8, 9, 10, 11} are required for TDD CA 2.6GHz+4.9GHz. However, a smarter implementation needs only 5 K1 values {3, 5, 7, 9, 11} as shown below.
[image: ]
Finally, we can live with option 2 if majority companies support it. 


	Moderator
	Thanks all companies for providing inputs. Please see my responses for comments. 

@DCM: Thanks a lot for raising the good point. My motivation was to resolve any potential issues when option 2 is considered together with intra-UE multiplexing with different priorities. However, after looking at your simple example, it is not that issue, and note 4a suggested Ericsson would be a better way to resolve your concern. Hope it is fine with you. 

@Ericsson: Thanks a lot for a good way forward. I think that this case avoids the following overlapping case. 1) HP PUCCH in PCell, 2) LP PUCCH in PCell and 3) HP or LP PUSCH in SCell. 

@MTK: Thanks a lot for raising good issue. Regarding power look ahead issue, I think that it is not new issue due to option 2. For example, in your figure, if PUSCH in the orange UL slot (PUSCH 1-1) and the PUSCH in the yellow UL slot (PUSCH 1-2) would both share power with the red PUSCH (PUSCH 2). However, from my understanding, there is no additional restriction such that transmission power for PUSCH 1-1 and PUSCH 1-2 should be the same. In that sense, I’m a little bit hesitant to include the restriction you suggestion. Let’s hear other companies’ views further. 
Note 5: If two consecutive PUCCHs in PCell overlaps the same PUSCH in SCell, transmission powers for those two PUCCHs are the same.  

@Huawei: Thanks a lot again for being flexible. Maybe, though it is not perfect solution from your side, having one common solution is very important to solve the scheduling restriction in TDD-FDD UL CA. I will put your suggestions for note 3 as note 3a for easy track. Actually, I’m pretty sure I’ve addressed your concern with TP because TP is covering in general case regardless of whether or not there are two consecutive PUCCHs in PCell overlapping PUSCH in SCell with the following Note 3a.  

Note 3a: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission is always applied on different cells belonging to different bands.

@vivo: Thanks a lot for being flexible. For power control issue, I would like to check other companies’ views for Note 5. Please see the response for MTK. For UCI multiplexing issue, I think that Note 4a (i.e., avoid the case by scheduling though RRC configurations are possible) can be acceptable to you. However, if you are not still convinced yet, please share further your concern. Then, Note 4 (i.e., avoid the case by RRC configuration) seems a better way to resolve your concern. 

@NEC: Thanks a lot for sharing various implementation alternatives to resolve this issue. Though it might be resolve issue with implementation alternatives, it was not in the list in the last agreement. Thus, I hope you will be okay with option 2 since majorities support it. Thanks a lot again for being flexible. 

	MTK2
	We have some concerns on Huawei’s suggestion:
· When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission is always applied on different cells belonging to different bands.
This would change legacy behavior on PUSCH/PUCCH multiplexing. For a single overlapping between PUCCH and PUSCH, why not just follow legacy multiplexing rules?

	Moderator
	@MTK2: Thanks for the further question. As we discussed offline, I think that you are fine with adding note 3a. 




In the meanwhile, moderator would like to check companies’ views for text proposal (as shown in Appendix) for option 2 assuming that option 2 will be agreed in any form. 
Question 2 (closed)
Please share your views on text proposal for option 2 (in Appendix).  
	Company
	Comments

	DCM
	Seems fine

	
	@Moderator:  I numbered the TPs for better addressing the comments 

· Note 4: With Note 4, the condition would be reflected in field description of RRC parameter and not in the proposed TPs.
· Note4a: With Note 4a, we need to modify TP2 to capture the condition.

On TPs:
· TP1: We are fine with TP1.
· TP2: We are fine with the TP2, assuming Note 4.
· TP2-A is suggested in case Note4a is preferred.

	TP2-A:
<text unchanged are omitted>
If a UE is provided simultaneousPUCCH-PUSCH-SamePriority, the UE does not expect that PUCCH(s) with different priority indexes overlap with a PUSCH transmission(s) on different cells.

If a UE 
-	is provided simultaneousPUCCH-PUSCH and would transmit a PUCCH with a first priority index and PUSCHs with a second priority index that is different than the first priority index, or is provided simultaneousPUCCH-PUSCH-SamePriority and would transmit a PUCCH and PUSCHs of a same priority index, where the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs, where the timeline conditions are not required for the excluded PUSCHs. 
<text unchanged are omitted>





· TP3: We understand the intention of TP3, but we think the TP should be different. The suggestion is to consider TP3-A.  Because:
· Clause 9.2.5 also addresses the overlapping resolution between PUCCH resources
· Parallel transmission of PUCCH and PUSCH does not apply if PUSCH and PUCCH are on the same cell (PCell) and UCI would be multiplexed on the PUSCH on PCell. Clause 9.2.5 covers single cell PUCCH/PUSCH overlapping as well as PUCCH/PUSCH overlapping on PCell in case of UL CA.
· Also, at the end of clause 9.2.5, as shown below, we reach to the point that overlapping between PUCCH resources is resolved (see highlighted cyan below). Then, we need to determine whether UCI is transmitted with PUCCH or multiplexed on PUSCH. 
· Then, 1st bullet states conditions when UCI is transmitted in PUCCH, and the second bullet when UCI is multiplexed on PUSCH:
· Note that due to TP2 in clause 9, already PUSCHs on different cells than PCell are excluded for yellow text in case of parallel PUCCH/PUSCH.  So, no issue here. That means, any PUSCH for UCI multiplexing when parallel PUCCh/PUSCH is enabled is on PCell (or same cell as PUCCH).
· We need to add another bullet to cover the case that UE transmits PUCCH while it overlaps with PUSCH but PUSCH is on PCell.
· Note that this is needed also for different priority and it seems it was missed there.
· Therefore, we suggest TP3-A instead of TP3.

	TP3-A
…..
For each PUCCH resource in the set  that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in clauses 9, 9.2.5.1, 9.2.5.2 and 9.2.5.3
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource overlaps in time with PUSCH transmission(s) on different serving cell(s) and the UE is provided with simultaneousPUCCH-PUSCH or  simultaneousPUCCH-PUSCH-SamePriority after multiplexing UCI following the procedures described in clauses 9, 9.2.5.1, 9.2.5.2 and 9.2.5.3
-    the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in clause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in clause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource. 
clauses 9.2.5.0, 9.2.5.1, 9.2.5.2 and 9.2.5.3 assume the following
-	resources for transmissions of UCI types, prior to multiplexing or dropping, overlap in a slot
-	multiplexing conditions of corresponding UCI types in a single PUCCH are satisfied, and 
-	the UE does not transmit any PUSCH time-overlapping with PUCCH in the slot. 






	MTK
	The TPs from moderator or Ericsson both seem fine. At the same time, the UL power issue we mentioned in Question 1 should also be addressed in 38.213.

	Huawei, HiSilicon
	This can be discussed after question 1 is resolved.

	vivo
	We are fine with TP1 if option 2 is not configured jointly with “uci-MuxWithDiffPri” and/or “simultaneousPUCCH-PUSCH”.
If option 2 is configured jointly with uci-MuxWithDiffPri and/or simultaneousPUCCH-PUSCH and if Note4a is agreed, we are fine with TP2-A. 

	NEC
	For TP2, new condition “on different respective cells” applies also for legacy “is provided simultaneousPUCCH-PUSCH and would transmit a PUCCH with a first priority index and PUSCHs with a second priority index that is different than the first priority index” which is not correct.

	Moderator
	@all: Thanks all for good suggestions and comments. Thanks Ericsson for updating TP number for easy discussion. I think that TP1 is fine to all. For TP2, I think that companies are willing to accept TP2 or TP2-A depending on the note. I will keep both TPs for now. For TP3, I think that Ericsson’s comment is valid. Thus, I will update TP3 as TP3-A. 

@NEC: Thanks a lot for the comment. Yes, “on different respective cells” applies to legacy behaviour. Actually, simultaneousPUCCH-PUSCH is related to UE feature parallelTxPUCCH-PUSCH-r17 and the description of the UE feature is “Indicates whether the UE supports simultaneous PUCCH and PUSCH transmissions of different priority on different cells for inter-band CA.”. However, in current specification so far, it hasn’t been clear in RAN1 spec, that’s why “on different respective cells” is added for clarifying this behavior. 



3. Discussion - 2nd round (closed)

Based on 1st round discussion, moderator updated the proposal as follows. 
· For note 3a, it is updated to address Huawei’s concern as follows. 
· if the new introduced RRC parameter is provided to the UE but only one UL slot is scheduled for PUCCH transmission, simultaneous PUSCH and PUCCH transmissions should always be applied on different cells belonging to different bands.
· For note 4a, it is updated to address DCM and Ericsson’s concerns as follows though moderator is not sure if it can address vivo’s concern. 
· For different priority cases, the legacy behavior should be applied. If the concern is some mixture cases, those cases can be precluded as ‘not expected’. However, simple overlap e.g., between a high priority PUCCH and a low priority PUSCH, should not be precluded.
· In our understanding, companies had raised concern in the contributions but as DCM mentioned there were in fact related to the case that they were mixed of priorities in a slot. 
· For note 5, it is added to address MTK and vivo’s concerns as follows, though it is moderator understanding that this issue happens in other cases. 
· As PCell would always take power first, if the UL powers of orange and yellow PUCCH are different, it may result in that the UL power of red PUSCH can be different in the first half and the second half (which happens especially when the maximum Tx power is reached). Hence, we think it is better to have a constraint that the UL powers of the two PUCCHs should be the same.
· For UL power control, if the two short PUCCH on PCell have different transmit power, it may cause the phase discontinuity for long PUSCH transmission on SCell. We understand power control/split is not the issue for UEs supporting Rel-17 HigherPowerLimitCADC. While if we want to support option 2 for UEs that not capable of  HigherPowerLimitCADC, it is better to ensure the same transmission power for the two PUCCHs o PCell as mentioned by MTK.

Proposal 2
To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, following option is supported. 
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells

Note 1: Above applies since Rel-17. 
Note 2: Option 2 applies only for inter-band CA
Note 3a: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission is always applied on different cells belonging to different bands. 
Note 4a: When Option 2’s new RRC parameter is configured, the UE doesn’t expect that PUCCHs with different priority indexes overlap with PUSCH(s) on different cell(s) than PUCCH cell. 
Note 5: If two consecutive PUCCHs in PCell overlaps the same PUSCH in SCell, transmission powers for those two PUCCHs are the same.

Question 1 (closed)
Do you support Proposal 2? If not, please provide alternatives. 

	Company
	Comments

	QC
	To address a few comments to option 2, we share of view as below.
1) Regarding note 5: we don’t think transmission power split/prioritization among different cells is a new issue introduced by option 2. The same issue is in PUSCH UL CA already, if you replace the two PUCCH transmissions on Pcell by two PUSCH transmissions. Whatever solution, whether exists in current spec or we need introduce a CR for it later, can automatically apply to the PUCCH + PUSCH transmissions. So, we don’t see need to add the restriction of note 5. 
2)  On the Type 2 PHR: Ideally, a new PHR is needed. But this is inter-band CA, there is no additional MPR on Tx power which gNB does not know. Therefore, based on PUCCH PHR on Pcell and PUSCH PHR on Scell, gNB can derive the effective the new PHR for simultaneous PUCCH+PUSCH. As this is a solution to fix an urgent field issue for an operator’s network, we can take option 2 now and add the new PHR in later release. We think option 2 can still work without the new PHR, which is not a show-stopper for option 2. By the way, as a matter of fact, in Rel-17, Qualcomm proposed to add new PHR for simultaneous PUCCH+PUSCH with different priorities. At that time, except DCM, all other companies said PHR is not a critical issue and simultaneous PUCCH+PUSCH can work without the new PHR. 
3)  “With option 1, the scheduling restriction for DL and UL can be solved by scheduling one UL slot for PUCCH transmission in PCell”: regarding this, we don’t think it is a good idea to put all the HARQ-ACK on one UL slot while you could use two UL slot. Putting all HARQ-ACK (without doubled payload size) in one slot would reduce the coverage of UL and reduce the reliability of it. 
4) Regarding “Note 4a: When Option 2’s new RRC parameter is configured, the UE doesn’t expect that PUCCHs with different priority indexes overlap with PUSCH(s) on different cell(s) than PUCCH cell” – From Qualcomm perspective, we see simultaneous PUCCH/PUSCH simplifies UE behavior and what we need is just EXCLUDING PUSCHs on other cells from the candidate PUSCH set for UCI multiplexing. We don’t see that complicates UE behaviour. Instead, we view this as a simplification of UE complexity. Therefore, we don’t see the necessity of restriction VIVO mentioned nor the restriction in note 4a. But as a compromise for consensus, we could accept note 4a.  


	Apple
	Thanks for the good discussion. Although we preferred Option2 over option 1, but current version of option 2 is not acceptable to us. We need a clear definition of what scenario(s) will be addressed by this proposal (not just referring to the contributions). For example, is this simultaneous transmission only supposed for inter-band CA when otherwise we have same UCI type on different PUCCH slots overlapping with a PUSCH, or if UE indicates such a capability, and the RRC indication is configured, etc, then UE never expects to go back to legacy for any kind of inter-band overlapping PUCCH and PUSCH (that includes but not limited to separate phy priorities)? 

	vivo
	Thanks a lot moderator’s efforts. We are fine with above proposal. Here are some clarifications for our views on the Note 4a and Note 5.
1. On power control, as commented by moderator and QC, we agree the case of two short PUCCHs in PUCCH Cell overlapping with long PUSCH in another cell is similar as the two short PUSCHs in PUCCH Cell overlapping with long PUSCH in another cell. However, since Rel-15, the UE is not mandated to support such overlapping PUSCH transmissions with non-aligned starting symbols, the corresponding UE incapability was introduced in the late stage of Rel-15 FG6-23 for this purpose. We are not sure if UEs in the field can handle such non-aligned starting symbol. Option 2 would mean that in the near future, the UE is required to implement this non-aligned starting symbol which seems a big change, if this is doable for all UE/chipset vendors, we are fine without having the Note 5.
2. On option 2 work jointly with Rel-17 UCI multiplexing, our intention is not to add the restriction. Our intention is some error cases specified in Rel-17 may no longer be the error cases if option 2 works jointly with uci-MuxWithDiffPri. which may require the spec update or clarification. One example is given in the first round discussion. 

	Moderator
	Thanks for the good comment. 
@Qualcomm: Thanks for sharing views on power control issue and UCI multiplexing issue. 

@Apple: I’m not sure if I understood your concern correctly. This case is only for inter-band CA as captured in note 2. This proposal is general one, not only for “when otherwise we have same UCI type on different PUCCH slots overlapping with a PUSCH”. I think that Huawei also has a similar concern on that. That’s why I added note 3a for clarification. Re “then UE never expects to go back to legacy for any kind of inter-band overlapping PUCCH and PUSCH (that includes but not limited to separate phy priorities”, if option 2 is enabled, then UE doesn’t care about PUSCH in SCell for UCI multiplexing. It would be highly appreciated if you provide alternative to address your concern if you are not still convinced with the proposal.  

@vivo: Thanks for being flexible for removing note 5. Regarding UCI multiplexing, I see your concern. However, if you look at text proposal for option 2, my understanding is that the error case you explained is not applicable to PUSCHs in SCell (non-PUCCH cell) with option 2 because “the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs, where the timeline conditions are not required for the excluded PUSCHs.”. Having said that, since your worry is about potential spec updates or further clarifications on things that we have not found at this moment, I think that at least having note 4a is a good middle ground. 

@all: Based on offline discussion with MTK and online comment from vivo, note 5 in proposal 2 can be removed. Thanks a lot MTK/vivo for being flexible. 

	Apple2
	Thanks moderator for addressing the comment. With that, we will be OK with just removing referring to the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345. Given than once indicated, this simultaneous PUCCH+PUSCH is applied to any scenario for inter-band UL CA and same priorities:
To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, following option is supported. 
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells is supported


	CATT
	Our preference is still Option 1 which can also resolve the TDD UL CA with unaligned frame boundaries as discussed in R1-2311602. But given the situation, we are fine to go with Option 2 and discuss solutions for TDD UL CA with unaligned frame boundaries later.
One comment on Note 3a, we think the following addition is needed.
Note 3a: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission of same priority is always applied on different cells belonging to different bands. 


	vivo2
	Thanks moderator for the explanation. If the PUSCH is commonly understood as excluded from the following multiplexing procedure, then Note 4 and Note 4a are not needed. We are fine with removing Note 4a. 

	Moderator2
	@Apple2: Thanks for the good suggestion. I think that it should be fine to other companies because it will be captured in general case. 
@CATT: Thanks a lot for being flexible. Let me update Note3a with your suggestion. 
@vivo2: Thanks a lot for being flexible for Note 4/4a. 

@all: Since no one has a concern on Note 4 or Note 4a. I removed this restriction, and updated note 3a as suggested by CATT for proposal 2. Also, main bullet was changed to according to Apple’s suggestion. Please provide further comments for Proposal 2a if you have a strong concern. 

Proposal 2a
Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells is supported. 

Note 1: Above applies since Rel-17. 
Note 2: Option 2 applies only for inter-band CA
Note 3: Option 2 is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission of same priority is always applied on different cells belonging to different bands. 


	
	

	
	



For text proposals, moderator only updated based on Note 3a and Note 4a in proposal 2. For note 5, moderator will update if there will be consensus. 

4. Discussion – 3rd round (open)
Question 1 (draft LS)
Please share your views for draft LS (in Appendix 1).  
	Company
	Comments

	
	

	
	

	
	

	
	



Question 2 (draft CR)
Please share your views for draft CR (in Appendix 2 and 3).  
	Company
	Comments

	Moderator
	The following are updated.  
1. Clauses affected: 9, 9.2.5
2. “of a same priority index” is changed to “with same priority index” to align with other sentences. 
If a UE
-	is provided simultaneousPUCCH-PUSCH-SamePriority and would transmit a PUCCH and PUSCHs of with same priority index, where the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs with same priority index [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs with same priority index, where the timeline conditions are not required for the excluded PUSCHs. 

	Moderator
	Apple shared the concern on the interpretation of timeline condition offline, and it can be interpreted including scheduling timeline conditions. To address their concern, the following update was made in the latest version (R17_v4, R18_v3)

If a UE
-	is provided simultaneousPUCCH-PUSCH and would transmit a PUCCH with a first priority index and PUSCHs with a second priority index that is different than the first priority indexwhere the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs with different priority indexes [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs with different priority indexes, where the timeline conditions for resolving the overlapping PUCCH and PUSCHs are not required for the excluded PUSCHs. 
If a UE
-	is provided simultaneousPUCCH-PUSCH-SamePriority and would transmit a PUCCH and PUSCHs with same priority index, where the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs with same priority index [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs with same priority index, where the timeline conditions for resolving the overlapping PUCCH and PUSCHs are not required for the excluded PUSCHs.   

	
	

	
	





Appendix 1 (draft LS to RAN2)

	[bookmark: _Hlk525903026][bookmark: _Hlk506565237]3GPP TSG RAN WG1 Meeting #115	R1-23xxxxx
Chicago, USA, November 13th – November 17th, 2023

Title:	[Draft] LS to RAN2 on introduction of simultaneous PUCCH and PUSCH transmission with same priority
Release:	Release-17
Work Item:	TEI17 

Source:	RAN1
To:	RAN2
Cc:	

Contact person:
Name:		Sungjin Park
E-mail Address:	sj100.park@samsung.com

Overall Description
RAN1 agreed to the following in RAN1#115 related to simultaneous PUCCH and PUSCH transmission with the same priority in respective different serving cells. Per the agreement, one new RRC parameter and one new UE capability are introduced for Rel-17 specifications. RAN1 respectfully asks RAN2 to implement these in the Rel-17 specifications 38.331 and 38.306. 

	Agreement
Simultaneous PUSCH and PUCCH transmissions of same priority on different inter-band cells is supported. 

Note 1: Above applies since Rel-17. 
Note 2: Above applies only for inter-band CA
Note 3: Above is subject to one new RRC parameter and one new UE capability (per BC). When the new RRC parameter is provided, simultaneous PUSCH and PUCCH transmission of same priority is always applied on different cells belonging to different bands. 



Actions
To TSG RAN2:
Action: RAN1 respectfully asks RAN2 to introduce the new RRC parameter and the new UE capability in Rel-17 specifications according to the above RAN1 agreement.

[bookmark: _Hlk4777878]Dates of Next TSG-RAN1 Meeting:
RAN1 #116			26 Feb – 1 Mar 2024			Athens, Greece
RAN1 #116-bis			15 Apr – 19 Apr 2024			TBC, China


Appendix 2 (draft CR, TS38.213, Rel-17)

	

	Title:	
	Draft CR on Simultaneous PUCCH and PUSCH transmission with same priority in UL CA

	
	

	Source to WG:
	Moderator (Samsung), …

	Source to TSG:
	 

	
	

	Work item code:
	TEI17 
	
	Date:
	2023-11-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	A restriction in current specifications can cause performance degradation in CA deployments because a UE cannot provide HARQ-ACK feedback in an UL slot for typical UL-DL configurations such as a DL-heavy TDD configuration. 

	
	

	Summary of change:
	Introduce UE features that supports simultaneous PUCCH and PUSCH transmissions with same priority.

	
	

	Consequences if not approved:
	It happens in the real field deployment a great loss in system throughput due to this scheduling restriction

	
	

	Clauses affected:
	9

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
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[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc145664295][bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc129774571]9	UE procedure for reporting control information
<text unchanged are omitted>
If a UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-	When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.
-	When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group. If pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 is provided, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16. If harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup is provided, harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup. If harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup is provided, harq-ACK-SpatialBundlingPUSCH is replaced by harq-ACK-SpatialBundlingPUSCH-secondaryPUCCHgroup. If uci-MuxWithDiffPrioSecondaryPUCCHgroup is provided, uci-MuxWithDiffPrio is replaced by uci-MuxWithDiffPrioSecondaryPUCCHgroup. If simultaneousPUCCH-PUSCH-secondaryPUCCHgroup is provided, simultaneousPUCCH-PUSCH is replaced by simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup. If simultaneousPUCCH-PUSCH-SamePriority-secondaryPUCCHgroup is provided, simultaneousPUCCH-PUSCH-SamePriority is replaced by simultaneousPUCCH-PUSCH- SamePriority-SecondaryPUCCHgroup. If pucch-sSCellSecondaryPUCCHgroup is provided, pucch-sSCell is replaced by pucch-sSCellSecondaryPUCCHgroup. If pucch-sSCellPatternSecondaryPUCCHgroup is provided, pucch-sSCellPattern is replaced by pucch-sSCellPatternSecondaryPUCCHgroup. If pucch-sSCellDynSecondaryPUCCHgroup is provided, pucch-sSCellDyn is replaced by pucch-sSCellDynSecondaryPUCCHgroup. If pdsch-HARQ-ACK-EnhType3SecondaryToAddModList is provided, pdsch-HARQ-ACK-EnhType3ToAddModList is replaced by pdsch-HARQ-ACK-EnhType3SecondaryToAddModList. If pdsch-HARQ-ACK-RetxSecondaryPUCCHgroup is provided, pdsch-HARQ-ACK-Retx is replaced by pdsch-HARQ-ACK-RetxSecondaryPUCCHgroup.
<text unchanged are omitted>
If a UE
-	is provided simultaneousPUCCH-PUSCH and would transmit a PUCCH with a first priority index and PUSCHs with a second priority index that is different than the first priority indexwhere the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs with different priority indexes [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs with different priority indexes, where the timeline conditions for resolving the overlapping PUCCH and PUSCHs are not required for the excluded PUSCHs. 
If a UE
-	is provided simultaneousPUCCH-PUSCH-SamePriority and would transmit a PUCCH and PUSCHs with same priority index, where the PUCCH and the PUSCHs overlap in time on different respective cells
-	can simultaneously transmit the PUCCH and the PUSCHs with same priority index [18, TS 38.306],
the UE excludes the PUSCHs for resolving the time overlapping between the PUCCH and PUSCHs with same priority index, where the timeline conditions for resolving the overlapping PUCCH and PUSCHs are not required for the excluded PUSCHs.  
<text unchanged are omitted>
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