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Discussion and Decision
1      Introduction
In [1], maintenance issues are summarized for uplink Tx switching. As per the guidance of Chairman, following issues are identified for email discussion/approval during RAN1 #102 e-meeting:

[102-e-LS-TxSwitching-01]: Email discussion/approval of the following aspects:
· Align IE names with RAN2 specification (R1-2005996, R1-2006933)
· Align the units of N2 and Tswitch on SRS triggering (R1-2006661)
· Clarification on the ambiguity issue on SCS (R1-2006333)

· Clarification on switching mechanism for EN-DC option 2 (R1-2006333)

· Clarification on the term “operation state” for EN-DC (R1-2006933)

· Clarification on Tmuxproc,CSI (R1-2006933)

· Clarification on 1-port transmission of PRACH for EN-DC option 2 (R1-2006333)

by 8/21, followed by CR(s) if any by 8/26 – Jianchi (CT)
[102-e-LS-TxSwitching-02]: Email discussion/approval of the following aspects:

· Location of the switching period (R1-2006333, R1-2006760, R1-2006933)

· 1-port transmission via DCI format 0_1 for UL CA option 2 (R1-2006333, R1-2006661, R1-2006760)
· UE behaviour related to simultaneousTxSUL-NonSUL for SUL with Tx switching (R1-2006333)

· Uplink Tx switching + intra-band contiguous CA (R1-2006760)

by 8/21, followed by CR(s) if any by 8/26 – Jianchi (CT)
This is Email discussion/approval on maintenance of uplink Tx switching thread #2. 
2      Discussion
Issue #1: Location of the switching period (R1-2006333, R1-2006760, R1-2006933)
Based on the discussion in RAN1 #101-e, there are following two proposals, but no consensus has been reached.
Proposal 1:
· If the configured location of switching period is carrier 1, 

· If the switching period is present, the switching period is placed at the beginning of the slot for an uplink/downlink slot with larger SCS or at the non-uplink symbols immediately before the uplink symbols in a special slot with larger SCS.
· If the configured location of switching period is carrier 2, 
· If the switching period is present, the switching period is placed at the end of the slot for an uplink/downlink slot with larger SCS or at the start of the uplink symbols in a special slot with larger SCS.
Proposal 2:
· For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case

· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.

Companies are encouraged to provide views on how to converge based on the above two proposals.
	Companies
	Comments

	ZTE
	Support proposal 1.  It’s important to make sure that we have common understanding from UE and gNB sides on where the switching period is. Otherwise, gNB cannot avoid scheduling on the switching period. Proposal 1 provides a clean solution to fix the switching period to a certain boundary (slot boundaries or uplink/downlink transition boundary) which reduces complexity on both UE and gNB sides.  

Proposal 2 tries to solve the case when the switching gap cannot be ensured by gNB.  Based on the previous discussion in the past RAN1 meetings, it is hard to reach consensus on this case.  We suggest to focus more on the usual cases when the switching gap can be ensured by gNB i.e. the gap between two uplink transmissions is larger than the switching period, i.e. the main bullet point of proposal2 without the exception. 
Proposal 2a: For SUL, UL-CA, EN-DC, if an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission.  
To be constructive, we are okay to adopt the majority view between Proposal 1 and Proposal 2a.

	Huawei, HiSilicon
	As in [6], proposal 1 is not in line with RAN4 spec, thus not acceptable. Neither does the proposal 2a from ZTE, sorry for that. Proposal 2 is the correct way to go. 

	CATT
	Proposal 2a from ZTE is fine to us.

	Qualcomm
	We support Proposal 1. Our understanding is that Proposal 1 is aligned with the RAN4 specification. There was a long discussion on Proposal 2 at the last meeting. Proposal 2 introduces a lot of unnecessary complexity in the UE, which we would prefer to avoid. In addition, Proposal 2 would again introduce the term ‘preceding transmission’ that is not properly defined at least for the case of CA Option 2.  

	ZTE2
	In response to HW’s comment, in the current specs (including RAN1 and RAN4 specs) we don’t have any solution for the case when the gap between two uplink transmissions is larger than the switching period.  This is a more typical case we should address.  We have similar understanding as QC that Proposal 1 is aligned with the RAN4 specification or at least it does not contradict with the current RAN4 specification. I would appreciate if companies can be more constructive to accept any proposal with majority view for this case i.e. when the gap between two uplink transmissions is larger than the switching period.

	
	

	
	

	
	


Issue #2: 1-port transmission via DCI format 0_1 for UL CA option 2 (R1-2006333, R1-2006661, R1-2006760)
For UL CA option 2, for codebook based PUSCH transmission, the basic mechanism can be supported. PUCCH and PUSCH with 1-port transmission can be indicated by DCI format 0_0 and DCI format 0_1 can indicate PUSCH with 2-port transmission when nrofSRS-Ports is configured as 2 antenna ports. 

However, nrofSRS-Ports is semi-statically configured while case 1 or case 2 can be dynamically changed. There is one problem that whether to indicate 1-port transmission using DCI format 0_1 when nrofSRS-Ports is configured as 2 antenna ports.

There are two options for DCI format 0_1 to indicate 1-port transmission when nrofSRS-Ports is configured as 2 antenna ports. 
· Option 1: For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports.
· PUSCH transmission with TPMI=[image: image1.png]


 is supported when state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· PUSCH transmission with all other TPMI are supported when state of Tx chains is 0 Tx on carrier 1 and 2Tx on carrier 2.
· Option 2: For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.

· According to UE capability, Rel-16 ULFP (UL full power) transmission Mode 2 can be used by the UE

· Note: no spec impacts for spatial relationship on carrier 2.

A compromised option is proposed in R1-2006333.
Option 3: Support 1-port UL transmission indicated by DCI Format 0_1 for UL CA with Tx switching.

·  If only one 2-port SRS resource is configured for codebook-based transmission on carrier 2,  

· PUSCH transmission with TPMI= [image: image3.png]


 can be supported in Case 1 i.e. when the Tx chain state is 1Tx on carrier 2. 

· PUSCH transmission with all other TPMIs can only be supported in Case 2 i.e. when the Tx chain state is 2Tx on carrier 2.

· If 2 SRS resources (with one 1-port resource and one 2-port resource) are configured for codebook-based transmission on carrier 2, the 1-port SRS resource is used for Case 1 and the 2-port SRS resource is used for Case 2.

· Support using the same UE capability signaling as that for UL full Tx power.

Companies are encouraged to provide views on the above options.
	Companies
	Comments

	ZTE
	Support Option 3 as the compromised solution. 

It is not clear in the current spec whether TPMI [1, 0] can be applied to the PUSCH transmission in Case 1. From our perspective, this is possible if it is not clarified.  The first bullet point of Option 3 is just to clarify that this TPMI can be supported in Case 1 i.e. it does not intend to define new transmission mode. 
When 2 SRS resources are configured, restriction of the transmission based on 1-port SRS resource should be applied to Case 1 only, in order to have consistent maximum Tx power on transmission based on the 1-port SRS resource. This should be clarified in the spec.

	Huawei, HiSilicon
	RAN1 have spent much time on this last meetings but found out it is unnecessary and it is not in line with RAN1 agreements and specs as pointed out before. We don’t feel repeated discussion on such proposal is going anywhere.

	CATT
	We have same feeling as Huawei. But we could like to have a clarification on Option 3. When two SRS resources are configured and the 2-port SRS is indicated by SRI, can TPMI= [image: image5.png]


 be supported in Case 1?

	Qualcomm
	Supporting Option 3 compromise. Without Option 3, performance would be inferior because all the scheduling features of DCI 0-1 could not be used for concurrent transmissions.
Regarding the question from CATT, our understanding is that the answer is no. 

	OPPO
	There were many discussions in the last meeting and no consensus was achieved. It seems the situation has no change as all the issues with Option 1/3 are still there.

Therefore, we suggest no further discussion on this topic. Great efforts on further/minor optimization in late stage is not preferable.  

	ZTE2
	We also have the same understanding on the question raised by CATT i.e. answer is no.  We also think supporting Option3 is important because only supporting DCI 0-0 in Case 1 has a lot of restrictions.  In last meeting, most of the companies are fine with compromised solution Option 3.  The effort of specification is minimal since it will only one or two sentences to the spec.  So we would again suggest to make this proposal a UE capability so that companies can flexibly to choose to implement. It would be unfortunate that company is not even willing to accept this with UE capability.   

	
	


Issue #3: UE behaviour related to simultaneousTxSUL-NonSUL for SUL with Tx switching (R1-2006333)
In RAN1#101-e, it was discussed how to handle the UE behaviour related to simultaneousTxSUL-NonSUL for SUL with Tx switching. There are two options:
· Option 1: For SUL, if uplink Tx switching is configured, network ignores UE capability simultaneousTxSUL-NonSUL.

· Option 2: For SUL, if UE is capable of simultaneousTxSUL-NonSUL, UE is not expected to be configured with uplink Tx switching.

Companies are invited to provide views on the above two options. 
	Companies
	Comments

	ZTE
	We think the functionality of simultaneousTxSUL-NonSUL cannot be co-existed with uplink Tx switching for SUL since uplink Tx switching for SUL can only support carrier switching i.e. no simultaneous transmission is allowed.  We should adopt either Option1 or Option2.  If companies disagree with these two options, please clarify how a UE can perform simultaneous transmission under UL Tx switching mode for SUL.

	Huawei, HiSilicon
	Thanks for the proposal. Option 2 is clearly incorrect statement. Option 1 is also not clear about “ignore”.

	Qualcomm
	We are ok with either Option 1 or Option 2. 

	ZTE2
	In response to HW, we have the TP corresponding to Option 1 in [3]. i.e. adding the sentence.  Maybe we can directly discuss the TP to make it clearer. 

For a UE indicating a capability simultaneousTxSUL-NonSUL, the UE is not expected to transmit simultaneously SRS on an uplink carrier and PUSCH/PUCCH/SRS on another uplink carrier in the same cell.

	
	

	
	


Issue #4: Uplink Tx switching + intra-band contiguous CA (R1-2006760)
Proposal:
· If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. UE is required to check all the intra-band CCs of one band before UE needs to check the switching decision.

Companies are invited to provide views on the above proposal. 
	Companies
	Comments

	ZTE
	We support this proposal. 

	Huawei, HiSilicon
	Thanks for the proposal. Firstly, we would like to confirm it is correct understanding that the proposal addresses a case where a UE is configured with intra-band CA and the serving cells of intra-band CA can be SUL cell.
Secondly, we would like to confirm whether it is correct understanding that the second sentence means “With respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA ”, if yes, we would like to suggest this wording.

	Qualcomm
	Supporting the proposal. 

To answer Huawei’s question, the proposal does not cover intra-band CA configured in the SUL band, because our understanding is that the standard doesn’t support that scenario even without UL Tx switching. If this were not the case, we would be happy to reconsider. 
The proposal covers the case of UL Tx switching with inter-band CA, where either CC1 or CC2 or both are additionally part of intra-band CA. 

	OPPO
	RAN4 only discusses 1CC + 1CC case (two carriers). RAN1 work was triggered by RAN4 work. It means RAN1’s mechanism is to enable RAN4 current design, and no requirement for more mechanism/capability beyond RAN4’s design.
In summary, we don’t need to discuss this scenario. 

	ZTE2
	Agree with QC that the scenario HW mentioned is invalid in the current spec. 
From our understanding on this proposal, Tx switching is still done only between 2 CCs configured for Tx switching. It is just that when the switching decision is made, all intra-band CCs should be taken into account.  So, we don't think there is any misalignment with RAN4 design. It is beneficial to extend the support of Tx switching in this scenario provided that the spec impact is expected to be small. 

	
	


3      Summary
Issue #1: Location of the switching period

Proposal 1 is supported by ZTE and Qualcomm. Proposal 2 is supported by Huawei.

Proposal 2a is supported by ZTE and CATT.

I encourage companies to check whether compromised Proposal 3 can be acceptable.

Proposal 3:
For UL-CA Option 2,

· If the configured location of switching period is carrier 1, 

· If the switching period is present, the switching period is placed at the beginning of the slot for an uplink/downlink slot with larger SCS or at the non-uplink symbols immediately before the uplink symbols in a special slot with larger SCS.

· If the configured location of switching period is carrier 2, 

· If the switching period is present, the switching period is placed at the end of the slot for an uplink/downlink slot with larger SCS or at the start of the uplink symbols in a special slot with larger SCS.

For SUL, UL-CA Option 1, EN-DC,

· For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case

· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.

Companies are invited to provide views on the above proposal. 
	Companies
	Comments

	Huawei
	We don’t know how many times we have to repeat our comments, which are ignored.The first part is NOT in line with RAN4 CR/spec, not acceptable.

	ZTE
	We can accept FL's Proposal 3 as a compromise although we prefer Proposal 1 as the only type of scheme for all scenarios.  It seems only one company claiming that Proposal 1 (i.e. the first part of Proposal 3) is not aligned with RAN4 specs.  We have provided our reason why Proposal 1 is not mis-aligned with RAN4 spec in the summary document.  We are not going to repeat it here.

	CATT
	Regarding the first part, we have raised our concern that it will have impact on processing time. As switching period is always placed at the start/end of a slot and PUSCH is not always immediately following the switching period, gNB may have to reserve sufficient for UE to finish baseband processing before switching. This leads to larger scheduling delay. Otherwise, UE will have to perform switching in parallel with the baseband processing which, if I remember correctly, is not favored by UE vendors.

	Huawei
	My proposal before has resolved ZTE’s concerns. Don’t see the need to be not in line with RAN4 solution. The discussions seem to repeat as last meeting, e.g. the first part of proposal simply ignored the concerns at least from CATT and us.

We are still not convinced to accept this proposal.

	Qualcomm
	We can accept Proposal 3. The version supported by Huawei doesn’t seem to work for the cases of overlapping channels. Also, we do not why the first part of Proposal 3 would be in conflict with the RAN4 decisions, so that should not be a reason for not agreeing on it.

	Huawei
	In response to Qualcomm, please also take CATT’s comment into account, it is not only about violation to RAN4 CR. To answer your question, we had provided RAN4 reference agreement last meeting, which was the reason for the first subbullet of the second part. It can be explanation of what the RAN4 decision look like.

	ZTE
	Regarding the concern from CATT, we think it can be addressed by shifting the reference time to the slot boundary instead of the start of PUSCH.   I think at least CATT is fine with Proposal 2a in the summary document.   It is clear to us that neither Proposal 2a nor the first part of Proposal 3 is in conflict with RAN4 decision. 

	Qualcomm
	The following is from the RAN4 CR. It indicates where the switching is supposed to be and it is clearly in accordance with the proposed slot boundary alignment.
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1
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Figure 6.3A.3.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2

	Huawei
	Taking Figure-1a as example, the switching period can be preceding to a slot or succeeding to a slot. The proposal 3 is clearly not in line with this.

	ZTE
	Regarding Proposal 3, we don't need a conclusion to explicitly preclude RAN1 discussion about the location of switching period in the future.  We think it is clear that the issue exists.  Like we mentioned in our comment in [ZTE2] below, RAN1 and RAN4 specs are currently not aligned because in RAN4 spec two switching periods can happen in the same slot with larger SCS but RAN1 spec does not allow this.  I think clearly there is misalignment between RAN1 spec and RAN4 spec.   We should still try to fix it in a proper manner, either in RAN1 or RAN4 spec.  Since it involves alignment between the two WGs, RAN1 discussion on this issue should not be precluded at this point.   

	Huawei
	Regarding proposal 3, We have spent two meetings for the exact same proposal. we are fine with Jianchi’s conclusion. At least we need to conclude the same proposal 3 will not be discussed again.
Regarding the issue Ruyue mentioned, we don’t see an misalignment between RAN1 and RAN4 specs. Because the switching period location in RAN4 are based on scheduling information and only applied when no sufficient gap scheduled by a gNB. The scheduling information is restricted in RAN1 spec, where a scheduling resulting in two switching periods in a slot with the larger SCS is not allowed. Combined with two WG specs, no two switching periods in the slot is allowed.

	ZTE
	To us, the figures in RAN4 spec are not clear about the location of Tx switching period.   Also, as Frank mentions "the switching period location in RAN4 are based on scheduling information and only applied when no sufficient gap scheduled by a gNB".  If this interpretation is correct, then we still need to define the location when sufficient gap is scheduled by a gNB.    Again, we are open to make it clearer either in RAN1 or in RAN4 specs but we don't want to preclude RAN1 discussion on this since RAN4 may need RAN1 input on this.  So, such conclusion is not needed in our view.  I think it can be up to FL's prioritization next meeting depending on whether there is a new insight to clarify this issue.


Issue #2: 1-port transmission via DCI format 0_1 for UL CA option 2

The situation seems similar with last meeting.

Huawei, CATT and OPPO suggest no further discussion on this topic.

I encourage companies to check whether Proposal 4 can be acceptable, otherwise I would suggest no further discussion.

Proposal 4:
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.

· According to UE capability, Rel-16 ULFP (UL full power) transmission Mode 2 can be used by the UE

· Note: no spec impacts for spatial relationship on carrier 2.

Companies are invited to provide views on the above proposal. 
	Companies
	Comments

	Huawei
	In our recollection, the above proposal was discussed last meeting and refined as below according to comments, thus in our understanding, it is more acceptable to companies than the above,
Proposal 4-rev:
Ÿ  For UL CA option 2

​         Rel-16 uplink full power transmission can be used for codebook based transmission with 2 SRS resources (with one 1-port SRS resource and one 2-port SRS resource) on carrier 2

​         Note: No new uplink full power modes for UL CA Option2

​         Note: If Rel-16 uplink full power mode is not supported by the UE capable of UL CA option 2 and configured with one 2-port SRS resource for codebook based operation, 1-port PUSCH is scheduled only by DCI 0_0
​         Note: Rel-16 uplink full power mode is not required as a prerequisite feature for a UE capable of UL-CA Option2.

	ZTE
	We don't think Proposal 4 or Proposal 4-rev is meaningful since the spec does not preclude the support of two functionalities together anyway.  The additional notes in Proposal 4-rev put unnecessary restrictions.

	CATT
	We have discussed this proposal for several times. The proposal changes back and forth for several round. In general, I think we should not couple UL Tx switching with UL full power mode 2. UE feature design for UL full power mode 2 is still open. We don’t know how it would impact the operation of UL Tx switching.

	Huawei
	Understand CATT’s point, and based on ZTE’s response, we support FL suggestion that no further discussion on this issue.

	Qualcomm
	We agree with the main bullet of Proposal 4 but not the sub-bullet. None of the UL CA Option 2 alternatives require using ULFP.

	Huawei
	The sub-bullet is the essence as an outcome of last three meetings. Removing the subbullet will make us fall back to three meetings ago, which is not preferred by the group.

	ZTE
	It's fine to us to agree only on the main bullet point of Proposal 4 as suggested by QC.  If we cannot agree on the details, we can leave it as the implementation issue.    

	Moderator
	Proposal 4:
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· It’s up to implementation how DCI format 0_1 to be used.

	OPPO
	Thanks for further discussion and great efforts on compromised proposal. The current version of Proposal4 seems incomplete and UE behavior is undefined. For example, what are the status of Tx chains for  TPMIs [0   1],  [1   0] and  [1  1], respectively?  How can UE and gNB be aligned with the same understanding on the status of Tx chains?  Thus we doubt whether Proposal 4 is workable for practical products.  Please correct me if I missed something.

	Huawei
	As commented before, the proposal 4 is the same form three meeting ago and was not agreeable and refined into the following form (Proposal 4-rev) based on companies’ feedback. In our recollection, in addition to Zhihua’s concerns, one of many reasons why it was not agreeable, is only one-port PUSCH that has been agreed to be transmitted in Case 1. The proposal 4 is not in line with the agreement by stating “when nrofSRS-Ports is configured as 2 antenna ports”. We sincerely suggest not to fallback into the situation of three meeting ago, which make all the past discussions and efforts wasted. Therefore, the proposal 4 is still not agreeable, but the proposal 4-rev below is.
 
Proposal 4-rev:
Ÿ  For UL CA option 2

​         Rel-16 uplink full power transmission can be used for codebook based transmission with 2 SRS resources (with one 1-port SRS resource and one 2-port SRS resource) on carrier 2

​         Note: No new uplink full power modes for UL CA Option2

​         Note: If Rel-16 uplink full power mode is not supported by the UE capable of UL CA option 2and configured with one 2-port SRS resource for codebook based operation, 1-port PUSCH is scheduled only by DCI 0_0
​         Note: Rel-16 uplink full power mode is not required as a prerequisite feature for a UE capable of UL-CA Option2.

	ZTE
	We support the Proposal 4 from FL as we think it is a reasonable compromise although our preference is to define more details on TPMIs.  In response to HW's comments,  there is an agreement that one port transmission is supported in case 1 but it does not define clearly what one port transmission is.   It is just a matter how one port transmission is defined.  So, the Proposal 4 from FL does not contradict with the past agreements.  As we mentioned earlier, Proposal 4-rev is nothing more than adding extra unnecessary restrcitions on what has been already supported.  It's even worse than going backward to 3 meetings ago.   So proposing this version again and again is not constructive.   In response to OPPO's comment, we also prefer the complete solution to properly define which TPMI can be or cannot be used in case1/case2 in RAN1 spec.   Unfortunately, it seems it is hard to reach such consensus due to insisted objection received in the past meetings and this meeting.   At this point, we think it is clear that TPMI [1, 1] can only used in case 2.  For [1,0] or [0,1], we think it can be up to implementation on which one can be used in case 1. The implementation may be somewhat possibly hinted by relevant test cases.  Therefore, we support the following Proposal 4 by the FL. 
Proposal 4:
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· It’s up to implementation how DCI format 0_1 to be used.

	Qualcomm
	We are ok with FL proposal 4. We are not ok with Huawei’s proposal 4-rev.

	CATT
	Regarding Proposal 4, we share similar view as OPPO. If it is up to UE implementation on which of [1, 0] or [0, 1] is used in Case 1, gNB does not know the status of UE Tx chain. This causes misalignment between gNB and UE. In order to resolve this ambiguity, one possible way is to add a signaling (e.g., UE capability signaling) for UE to report which of [1, 0] or [0, 1] can be used in Case 1. This can also address the concern that mandating [1, 0] to be used in Case 1 will force UE to choose particular implementation.


Issue #3: UE behaviour related to simultaneousTxSUL-NonSUL for SUL with Tx switching
Companies are encouraged to check whether proposal 5 can be acceptable.

Proposal 5:
· If the UE is configured with uplink switching with parameter uplinkTxSwitching-r16
· For a UE indicating a capability simultaneousTxSUL-NonSUL, the UE is not expected to transmit simultaneously SRS on an uplink carrier and PUSCH/PUCCH/SRS on another uplink carrier in the same cell.

Companies are invited to provide views on the above proposal. 
	Companies
	Comments

	Huawei
	Since the UE is NOT expected to have simultaneous SRS transmission in uplink switching mode, the UE should not report the capability together with uplink Tx switching feature. Therefore, we propose
Proposal 5-rev:
If a UE reports a support of UL Tx switching for a band pair, it is not expected to report a support of simultaneousTxSUL-NonSUL for the same band pair.



	ZTE
	Support Proposal 5 from FL.    Regarding Proposal 5-rev, it seems the UE cannot support switching between two features in the same band pair even by RRC configuration.  Is this the correct understanding?   It is not so clear to us provided that a different BC list is used for UL Tx switching.   If this has been clarified and the majority is okay with this,  we might be also okay with Proposal 5-rev. 

	Huawei
	The proposal 5 seems to address only the case of UE reporting supports of both UE capabilities and configured with UL Tx switching. It clarifies the UE behavior as no simultaneous SRS transmission, which makes it meaningless to report simultaneousTxSUL-NonSUL for the band combination of UL Tx switching. Therefore, proposal 5-rev is better. In response to ZTE, we are not sure if fully understand your question, but for the capability simultaneousTxSUL-NonSUL, it does not need specific RRC configuration other than SRS configuration and SRS triggering.

	Qualcomm
	We are ok with Proposal 5. We are not ok with Proposal 5-rev in its current form. The UE can include multiple copies of the same band pair. Then including UL Tx switching in one instance cannot preclude including simultaneous transmission capability in another instance. We don’t understand why there is a problem with Proposal 5. The UE can always report capabilities that can be used individually but not together. 

	Huawei
	In response to QC, it is because simultaneousTxSUL-NonSUL is per band per BC. In the BC supporting UL Tx switching, 2Tx is reported for NUL. However, simultaneousTxSUL-NonSUL can be only reported in the other instance of the BC (FS combination) with 1Tx on NUL and without UL Tx switching. To address Qualcomm’s comment, a revision is suggested as below,
Proposal 5-rev2:
If a UE reports a support of UL Tx switching for a band pair, the UE is not expected to include a support of simultaneousTxSUL-NonSUL into the band pair. 

	ZTE
	In response to HW's comment earlier, the RRC configuration is refering to the RRC configuration to enable UL Tx Switching i.e. uplinkTxSwitching-r16.  Only if UL Tx switching is configured,  the UE cannot do simultaneous transmission.    It is meaningful for UEs to report support of both because the UE can at least support simultaneous transmission when UL Tx switching is not enabled.  That's why we are saying Proposal 5 supports RRC configuration between the supports of these two features.    Regarding Proposal 5-rev 2,  it seems such RRC switch between two features is not possible since a UE is not allowed to report the support of these two features in the same band pair in the first place.  If this is what the majority wants to go,  we can further fine-tune the wording of Proposal5-rev2.  It seems the current wording still is not clear to us to address the concern from QC and us.   At least it does not seem to make any difference between rev1 and rev2.   At this point, we fail to see any valid concern on Proposal 5.   So we still prefer to adopt Proposal 5.

	Huawei
	We are afraid ZTE missed the point here that it is not meaningful for a UE to report both simultaneousTxSUL-NonSUL and ULTxswitching for the band pair 1Tx+2Tx, but the UE is still allowed to report simultaneousTxSUL-NonSUL for the band pair 1Tx+1Tx. The simultaneousTxSUL-NonSUL does not share the same FS combination with ULTxswitching. This is the point that proposal 5-rev2 is trying to make.

	ZTE
	Yes, unfortunately we missed HW's point simply because the revision from HW is not clear.   In any case, even the wording is refined to make it clearer later with this route, it seems this kind of change will involve changes in RAN2 spec which is clearly not preferrable.  We still fail to see any valid reason why the original Proposal 5 is not okay to HW.   This is cleaner to us since it only involves RAN1 spec change by just adding a simple sentence.

	Huawei
	The reason has been provided before. Please let us reiterate it. If the UE is never able to report a combination of UE features/capabilities to the network, then it is straightforward that the network never has a chance to configure the combination of UE features. Proposal 5 is incorrectly assuming that the UE is able to report it.

	ZTE
	Regarding Proposal 5, we still fail to see any valid reason why the original Proposal 5 has any issue.  In many cases, the UE capability signaling design allows UEs to report contradicting UE capabilities anyway.  UEs should be reasonable to avoid such reporting.  As proposed in the original Proposal 5, it is sufficient to make sure the simultaneous use of these two features is not supported in RAN1 spec.  As we mentioned before, this approach should be more preferrable given that we should try to avoid any RAN2 impact.   I would like to ask the FL and the only opponent of the original Proposal 5 whether you agree that there is a general guideline to avoid any RAN2 impact at this stage.  We are okay to reconsider Proposal 5-rev with more proper wording if the majority of companies prefer RAN2 impact over RAN1 impact to resolve this issue but looks like this is not the case based on the comments received so far.  So, if there is no valid issue on the original Proposal 5, I suggest to go for the original Proposal 5 i.e.

Original Proposal 5:
- If the UE is configured with uplink switching with parameter uplinkTxSwitching-r16
         For a UE indicating a capabilitysimultaneousTxSUL-NonSUL, the UE is not expected to transmit simultaneously SRS on an uplink carrier and PUSCH/PUCCH/SRS on another uplink carrier in the same cell.

	Qualcomm
	Again, we would have a concern on introducing limitations like if the UE indicates capability X, it shall not indicate capability Y.  It serves little purpose. The UE should always be able to indicate two independent capabilities, even if the two are not allowed to be used together. It is bad practice if we now start adding unneeded cross-dependence across reported capabilities. Still don’t know what problems we are trying to solve here. Could Frank describe some error scenario, so that I can understand it better?

	Huawei
	For proposal 5, we still prefer our revised proposal. The proposal 5 has an incorrect premise that a UE will report both a capability of simultaneous SRS transmission and the capability UL Tx switching on the band pair of 1Tx +2Tx. If a UE is capable simultaneous 1Tx SRS and 2Tx SRS on two bands, it means the UE supporting simultaneous 3Tx transmission, and the UE will not report UL Tx switching for the band pair. We hope this could be an error case in response to Peter’s question. If Peter does not want to preclude a UE capable of 3Tx transmission from reporting UL Tx switching, then could Peter please helps me better understand why Proposal 5 does not allow the UE to transmit 1T+2T simultaneous SRS transmission? 

Our revised proposal does not preclude any flexibility for UE reporting, it still allows UE to report UL Tx switching, and 1Tx+1Tx (not 1Tx+2Tx) simultaneous SRS transmission. Regarding its potential spec impact, we can just conclude it and LS RAN2, and let RAN2 decide spec impact if any.

	ZTE
	Regarding Proposal 5, we think the issue Frank described is not a special issue for the capability of simultaneousTxSUL-NonSUL.  If the issue Frank described exists,  it would be a general issue for UL CA and EN-DC where any capabilities related to 2 ports would be only applicable during case 2 of UL Tx switching mode.  We believe RAN2 would take care of it in more general manner.  If LS exchange is needed, this issue will be discussed altogether for all related UE capabilties sharing the same issue.   For simultaneousTxSUL-NonSULitself, even 1Tx+1Tx simultaneous transmission should not be supported during UL Tx swtich mode since it is not specified  in the current spec how it is supported.  In this case, we think it makes more sense to adopt Proposal 5 to explicitly preclude simultaneous transmission in the RAN1 spec.  

	Huawei
	Regarding proposal 5, in response to Ruyue, if you think there is no issue of UE capability reporting in general, then Proposal 5 is not needed. Otherwise, the issue would be better to be resolved from capability reporting perspective. Additional reason not to agree proposal 5 is that its condition “For a UE indicating a capability simultaneousTxSUL-NonSUL” is not well defined which is tried to be resolved by Proposal 5-rev2.

    My previous may cause a bit confusion. I would like to clarify it as,
         “Combined with two WG specs, no two switching periods in the slot with larger SCS is allowed.In the slot with smaller SCS, they are allowed.”

	ZTE
	Regarding Proposal 5, what I was trying to say is that your concern on 1Tx+2Tx simultaneous transmission can be resolved in a more general way since it should be common understanding that any capabilities involving 2Tx on carrier 2 cannot be simultaneously satisfied together with the capabilities of 1Tx on carrier 1 under UL Tx switching.   So your concern on capturing this restriction in RAN1 spec is not valid.  Although there is no issue for 1Tx+2Tx, we still need to take care of the case to preclude 1Tx+1Tx transmission in SUL.   According to our RAN2 colleagues, it is not straightforward to implement this kind of restriction especially considering this capability is per FS but the UE capability of Tx Switching is per band pair per BC.   Again, we still fail to see any valid reason why the restriction cannot be applied in RAN1 spec.   In RAN1 spec, we do have similar restriction in EN-DC/UL CA case.  As I said, I am open to adopt any method to apply such restriction if it is reasonable.  However, we still don't see any merit of applying this restriction in RAN2 spec instead of RAN1 spec especially after checking with our RAN2 colleagues.  If the majority of companies thinks it is fine to implement this in RAN2 spec, we would be also fine with this but looks like it is not the case.  So I hope HW can be flexible and accept Proposal 5.  Thanks!


Issue #4: Uplink Tx switching + intra-band contiguous CA
Companies are encouraged to check whether proposal 6 can be acceptable.

Proposal 6:

· If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. With respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.

Companies are invited to provide views on the above proposal. 
	Companies
	Comments

	Huawei
	We are sorry to disagree that the proposal is not applicable to SUL cell. Based on “the contiguous CCs should be considered as a single CC”, in case of SUL Cell, the NUL and its neighboring uplink in the same TDD band is considered as a single uplink for uplink tx switching. 

	ZTE
	We think it is not reasonable to disagree with Proposal 6 just because SUL cannot be supported together with intra-band CA in the first place.   This is not a technical reason to block this proposal.

	Huawei
	Simple fact, CA is aggregation of cells, and SUL cell is a cell. Speaking of technically, could please ZTE show us which spec text to support your claim?

	Qualcomm
	Thank you for the explanation. We support Proposal 6. We do not believe the scenario Huawei mentions is supported. Nevertheless, we are happy to consider that further, and if supported, a similar agreement could be made for that case as well. But that should ot be a reason for not agreeing to Proposal 6 at this time.

	Huawei
	RAN1 is tasked by the WID for three scenarios together, UL CA/SUL/EN-DC. What is discussed is aggregating intra-band CC on top of the three scenarios. For this aggregation, we need an unified solution, which cannot be guaranteed by agreeing some solution for one scenario first. Therefore, we suggest the following. We don’t see any reason why an unified solution cannot be achieved.
Proposal 6-rev:
 For UL-CA/SUL/EN-DC, if UE is configured with UL Tx switching and additionally intra-band CA, the contiguous CCs in a band should be considered as a single CC for the purpose of UL Tx switching. With respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.

	ZTE
	Proposal 6-rev is not acceptable to us.  It is only reasonable to introduce the UL Tx switching feature to the existing supported scenarios.  We think it is in the scope of UL CA scenario in the WI because UL CA currently supports inter-band CA along with intra-band CA at the same time.   It is not reasonable to introduce any new scenario which is not supported in the current spec even without UL Tx switching.  This is clearly out of the scope of the UL Tx switching part of this RAN4 WI.   We are open to discuss this under an appropriate scope (if there is) instead of under the scope of UL Tx switching.   At this point, we agree with QC that this should not be a reason used for disagreeing Proposal 6 at this time.   

	Huawei
	As kindly requested before, could please ZTE show us which spec text to support your claim?

	ZTE
	RAN4 spec only captures SUL band combination with downlink CA in TS38.101-1.  So from our understanding, SUL band combination with any uplink CA is not supported.  Otherwise, it should have been captured under SUL configuration in the spec.  HW should also show their claim if they have different understanding on this.  If there are different understandings from different companies, I guess this needs further clarification from RAN4.  If it is clarified that intra-band UL CA supported with SUL configuration, we are also okay to consider applying Tx swtiching in such case.  However, at this point, it is not appropriate to make such kind of agreement proposed in Proposal 6-rev in RAN1.    It is also not reasonable to disagree the original Proposal 6 on CA just because of this.

	Huawei
	In specs, there is no CA combination with more than 7 bands or CCs in RAN4, but we all agree that NR CA supports up to 16 CCs. Similarly, here whether a CC can be aggregated does not rely on RAN4 band combination, i.e. band-combination agnostic. It is 3GPP practice. Therefore, proposal 6-rev is correct and better.

	ZTE
	Regarding Proposal 6, we cannot agree on the current proposal 6 without the clarification from RAN4 whether SUL together with intra-band UL CA is supported or not.  We think UL Tx switching should be considered as an enhancement to exisiting scenarios.   We fail to see the need to introduce any enhancement to the scenarios which are not supported by the configurations defined by RAN4.  Again, this should not be the reason used to stop the enhancement to the existing UL CA scenario.  So we think we should go back to the original Proposal 6 i.e. limit it to the UL CA scenario i.e.

Original Proposal 6:
- If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. With respect to the determination of uplink switching triggering, the presence of transmission occasion on any one uplink of the contiguous intra-band CA is equivalent to the presence of transmission occasion on any other uplink(s) of the contiguous intra-band CA.

	Qualcomm
	We would like to see some evidence that SUL intra-band aggregation is supported. So far, the only evidence seems to be Frank’s statement: “[HW]Simple fact,CA is aggregation of cells, and SUL cell is a cell”. Firstly, SUL cell is not a cell. NUL+SUL together are a cell. Second, I guess Huawei is interested in the following scenario: SUL CC1 is in band 1, CC2 and CC3 are in band 2, and NUL is CC2. Is this the correct understanding?  We thought that the purpose of configuring SUL is to overcome some claimed large UL link balance problem. In that case, we don’t understand why UL CA would be configured for the link budget challenged carrier. On the other hand, for the CA case, the motivation is capacity and latency, so we need not consider link budget limitations.   

	Huawei
	Thank Peter for follow-ups. The answer to why SUL is configured to a cell of an intra-band CA, is the same as that to why an inter-band CC is additional configured on top of an intra-band CA with UL tx switching, which is addressed by the proposal above. A SUL cell is a cell configured with two uplinks. Its CA aggregation is inherent in Rel-15 CA mechanism. We don’t see an issue to such inherent. It would be good if any hints.
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5      Appendix
	Companies
	Views

	ZTE (R1-2006333)
	Proposal 1: 

If companies have consensus to define the location of switching period in RAN1, discuss the following proposal as one of the potential solutions in RAN1.
· If the configured location of switching period is carrier 1, 

· If the switching period is present, the switching period is placed at the beginning of the slot for an uplink/downlink slot with larger SCS or at the non-uplink symbols immediately before the uplink symbols in a special slot with larger SCS.

· If the configured location of switching period is carrier 2, 

· If the switching period is present, the switching period is placed at the end of the slot for an uplink/downlink slot with larger SCS or at the start of the uplink symbols in a special slot with larger SCS.
Proposal 3: Support 1-port UL transmission indicated by DCI Format 0_1 for UL CA with Tx switching.

·  If only one 2-port SRS resource is configured for codebook-based transmission on carrier 2,  

· PUSCH transmission with TPMI=[image: image9.png]


 can be supported in Case 1 i.e. when the Tx chain state is 1Tx on carrier 2. 

· PUSCH transmission with all other TPMIs can only be supported in Case 2 i.e. when the Tx chain state is 2Tx on carrier 2..

· If 2 SRS resources (with one 1-port resource and one 2-port resource) are configured for codebook-based transmission on carrier 2, the 1-port SRS resource is used for Case 1 and the 2-port SRS resource is used for Case 2.

· Support using the same UE capability signaling as that for UL full Tx power.

Proposal 7: RAN1 further discusses UE behaviours related simultaneousTxSUL-NonSUL to for SUL with Tx switching considering the following two alternatives.

· Alt.1: If UE is configured with SUL with Tx switching, network ignores this UE capability simultaneousTxSUL-NonSUL.

· Alt2: If UE is capable of simultaneousTxSUL-NonSUL., network is not expected to configure this UE with SUL with Tx switching.

	Ericsson
 (R1-2006661)
	Proposal 2
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.

· According to UE capability, Rel-16 ULFP (UL full power) transmission Mode 2 can be used by the UE

· Note: no spec impacts for spatial relationship on carrier 2.

	Qualcomm

 (R1-2006760)
	Proposal 1: Adopt option 2 

· 2 Tx in CC2 (TDD) is used for these UL transmissions:  PUSCH with TPMI=[image: image11.png]


, PUSCH with TPMI=[image: image13.png]12[
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, 2-port SRS, 2-port configured grant PUSCH

· 1 Tx in CC2 (TDD) is used for these UL transmissions:  No grant, PUCCH, SR, PRACH, PUSCH with TPMI=[image: image15.png]12[
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, PUSCH scheduled by DCI 0_0, single port configured grant PUSCH
Proposal 2: If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. UE is required to check all the intra-band CCs of one band before UE needs to check the switching decision. 

Proposal 3: For placement of transient time

· Relative placement of transient is RRC configured

· Placing transient always in CC1 (FDD) should be default 

· The switch location should be always at a slot boundary in the CC with higher SCS

	Huawei (R1-2006933)
	Proposal 2: If the switching period location is needed to be clarified in RAN1, then it as follows:
For SUL, UL-CA, EN-DC, if a UE is configured with the RRC ULSwitching-period on an uplink and an UL switching with switching period is triggered for an UL transmission, it is assumed that the switching period immediately precedes the UL transmission except for the following case

· the time gap between the UL transmission and its preceding UL transmission is not larger than the reported value of switching period. In this case, if the UL transmission transmits on the uplink configured with RRC ULSwitching-period or the UL transmission has concurrent 1-port UL transmission on the uplink configured with RRC ULSwitching-period, then the switching period overlaps with the UL transmission and immediately succeeds the preceding UL transmission, otherwise, the switching period overlaps with the preceding UL transmission and immediately precedes the UL transmission.


1

