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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.


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?


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”.

	
	


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.
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4      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: image7.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: image9.png]


, PUSCH with TPMI=[image: image11.png]12[

1



, 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: image13.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.
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