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1. Introduction
This contribution summarizes contributions submitted to AI 8.12.2 regarding multi-carrier UL Tx switching scheme and corresponding discussion at RAN1#115 meeting.
Any announcement regarding this summary is provided in following email thread.
	[115-R18-MC_Enh] Email discussion on multi-carrier enhancement for NR – Hiroki (DOCOMO)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
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3. Discussions on TS38.214 CR for multi-carrier UL Tx switching scheme
At the last RAN1 meeting, several maintance issues were discussed and some agreements were made [16]. After the last RAN1 meeting, there was post-meeting email discussion on the TS38.214 CR for multi-carrier UL Tx switching scheme [17], and the CR reflecting the agreements made at the meeting was endorsed in [18].
The endorsed CR is shown in Appendix 1.

3.1	Determination of switching period location in frequency domain based on band priority
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	Reason for changes:
For the mechanism of switching period location, it was discussed in last meeting and the following agreement was achieved. 
	[bookmark: _Hlk146620240]Agreement in RAN1#114b
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
LS to RAN4/RAN2 is endorsed in R1-2310679.


In our view, it should not be captured in RAN1 spec because the mechanism of switching period location has been only captured in RAN4 specification since Rel-16 and the previous RAN1 agreement on it has been captured in RAN4 CR [2]. Moreover, in LS R1-2304314/R4-2306649 [3], RAN4 agreed to clarify in RAN4 specification that neither of the uplink transmissions are interrupted when the network provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period. With the clarification in RAN4 specification, it becomes very clear that the RAN1 agreement above is applicable only when the scheduled gap is not sufficient large to absorb the switching period. Finally, it is worth noting that the RAN1 agreement is only an update to a RAN4 agreement requested by RAN4 LS [4]. Therefore, it is supposed to be captured in RAN4 specification.
Summary of changes:
1. Remove the text of band determination of switching period location.
Consequence if no such changes:
1. Redundant specification text.
Therefore, we propose:
Proposal 2: Adopt the TP#2 in Appendix.
	--------------------------------------- TP#2 of TS38.214 start-----------------------------------------
6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
[1] -	< Unchanged parts are omitted >
[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
< Unchanged parts are omitted >
----------------------------------------------- TP#2 end------------------------------------------------




	[3]
vivo
		Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
LS to RAN4/RAN2 is endorsed in R1-2310679.


During the post email discussion[1], different views have been observed on whether capture the above agreement in RAN1 spec. Editor proposed the following three alternatives:
1) Remove the whole text in square brackets
2) Keep just the reference to RAN4 and remove everything else: “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”
3) Take the updated version from DOCOMO[1]
Regarding the three alternatives, we prefer alt3. RAN4 CRs[2] have focused on bands with actual UL transmissions and does not consider those without transmission before/after switching. This fact makes it challenging for RAN4 to understand the agreement and update the spec because the agreement also takes bands without actual transmissions into account. Moreover, RAN4 CR just provides a high-level principle for determining the location, but does not delve much into the details of how to determine the band priority. 
	****Example from RAN4 CRs****
In Figure 6.3A.3.3.6-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one antenna port, and the uplink transmission on band Z is with two transmit antenna connectors and two antenna ports. The switching period location is configured according to [TS 38.331], and band Z is with the highest priority according to the RRC configuration.
[image: ]
Figure 6.3A.3.3.6-5: Time mask for one transmitter switching between band X and band Z, and one transmitter switching between band Y and band Z


Nevertheless, the LS[3] sent in the last meeting suggested that RAN4 should consider the agreement, but it did not ask them to update the spec. If alternative2 is adopted, we need to send a new LS to RAN4, requesting them to update the RAN4 spec.
Regarding whether to add a condition on the insufficient gap if the agreement is to be captured in RAN1 spec, we think it is not necessary as the first sentence in the following TP already states that UE determines the period location as defined in TS 38.101-1, which is for insufficient time case.
[bookmark: _Ref149925494]Proposal 1. Capture the agreement on determining the location of switching period based on priority in RAN1 spec, and remove the [] on the corresponding text in the CR.
	Reason for change:
The agreement on the switching period location determination should be reflected in RAN1 spec.
Summary of change:
Remove the [] on the corresponding text.
Consequence if not approved:
It is unclear how to determine the switching period location.

	===TP1 for draft CR R1-2310769 for 38.214===
6.1.6	Uplink switching
[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]




	[7]
Xiaomi
	In order to resolve ambiguous issue on switching period location, following agreement was achieved in RAN1#112 meeting.
	Agreement
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) tht is involved in the UL Tx switching and is not with the highest priority band.


In generic, the problem comes from the nature of the configuration for legacy switching period location that a BOOLEAN variable is employed for each carrier involved in UL Tx switching, i.e. the switching period always locates on a carrier configured with ‘TRUE’. However, the involved bands for UL Tx switching across more than 2 bands may only contain bands with either ‘FALSE’ or ‘TRUE’, which makes the location of switching period ambiguous. Following the spirit of the above agreement, some exemplary cases can be illustrated as below:


Figure 1: Exemplary cases of switching period location
Note that aforementioned cases assume band#1 has the highest priority, which aligns with the description captured in current TS38.331. 
· Case 1) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#3+band#4. In this case, it is clear that the switching period should be located at band#3 and band#4 as one of the switch-from band, i.e. band#1, is configured with the highest priority.
· Case 2) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#4, i.e. 1Tx+1Tx->2Tx. In this case, it is clear that the switching period should be located at band#4 as one of the switch-from band, i.e. band#1, is configured with the highest priority.
· Case 3) denotes the case wherein UL Tx chains on band#2 are switched to band#3+band#4, i.e. 2Tx->1Tx+1Tx. In this case, it is clear that the switching period should be located at band#3 and band#4 as the switch-from band, i.e. band#2, has the highest priority among the involved bands. 
· Case 4) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#2 and band#3. In this case, As highest priority band is band#1 which belongs to switch-from band, the switching period location is located on band#2 and band#3.
· Case 5) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#1 and band#3. In this case, it is even more ambiguous than case 4) as band#1, as known as the band with highest priority, belongs both switch-from band and switch-to band. 

In order to resolve the ambiguity of switching period location determination as mentioned by case 5), RAN1 raised the following principles:
· Associated band is only counted for ‘dualUL’
· If the highest priority band belongs to switch-from band and switch-to band, it is not counted for determining switching period location.
Accordingly, the following agreement was achieved in RAN1#114bis meeting.
	Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission



First of all, we prefer to capture the principle and procedure in RAN1 specification. However, based on the latest CR version for TS38.214, it seems the above agreement is not fully addressed in the following description.[3]
	[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]



Considering the highest priority band can still belong to switch-from band and switch-to band simultaneously, the ambiguity issue explained with case 5) is not resolved.

Accordingly, we propose text proposal#1 to clarify the procedure of determining the band with highest priority in order to correctly determine switching period location, and precisely reflect the spirits of RAN1 agreement. 
Change reason: The current procedure of determining switching period location is not consistent with RAN1 agreement.
Summary of change: Clarify the band with highest priority band for determining switching period location is contained in either switching-from band(s) or switching-to band(s) (not both).
Consequence if not approved: UE behaviour is unclear once the highest priority band belongs to switch-from band and switch-to band simultaneously. 
	[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands contained in either switching-from band(s) or switching-to band(s) with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands contained in either switching-from band(s) or switching-to band(s) with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]



Proposal 1: Adopt text proposal#1 for TS38.214 in order to avoid ambiguity on switching period location determination when the highest priority band belongs to switch-from band and switch-to band simultaneously.

	[8]
Nokia, Nokia Shanghai Bell
	The post-RAN1#114bis CR contains the following square-bracketed definition in 6.1.6:
	[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
- 	the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
- 	the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
- 	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]



Three alternatives can be seen.
1) Alt 1: keep the text and remove the square brackets
2) Alt 2: delete everything in the square brackets.
3) Alt 3: only keep the heading paragraph and move the reference to 38.101-1 to the end of the paragraph:
-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList, as defined in [8, TS 38.101-1].
Given the RAN1 #114bis agreement and the subsequent liaison to RAN4 [5, 6] we suggest taking alternative 3.
	Agreement [RAN1#114bis]
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission



	Agreement [RAN1#114bis]
· For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification



Proposal 1: On the issue of switching period location: Make the following modification to the post-RAN1#114bis CR:
	[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList, as defined in [8, TS 38.101-1].
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
- 	the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
- 	the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
- 	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]




	[11]
NTT DOCOMO, INC.
	At the RAN1#114bis meeting, following agreement was made to solve the potential ambiguity issue on switching period frequency location, and it was informed to RAN4/2 in [1].
	Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission


During the post-meeting email discussion, where to specify the above determination of the switching period frequency location based on band priority was discussed as below [2], and further discussion is necessary at the RAN1#115 meeting.
	Company
	Comments

	Qualcomm
	The intention to update the agreement is to resolve the issue that highest priority band is in both switch-from and switch-to band groups. It would be better to clarify this in the CR, and proposed wording is as below.
	-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-    the switch-from band(s) if the highest priority band is a switch-to band, or
-    the switch-to band(s) if the highest priority band is a switch-from band.]




	LGE
	Our 1st preference is to remove the whole descriptions on the switching period location in RAN1 spec. Note that for Rel-16/17 UL Tx switching, the switching period location is not implemented in RAN1 spec.
However, if companies want to keep above in RAN1 spec, we would be fine and prefer the Qualcomm’s change since it reflects the updated agreement better.

	NTT DOCOMO
	We are also fine with Qualcomm’s suggested update. In addition, further suggestion on editor’s updated part is shown as below.
	[-  For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-    for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-    the switch-from band(s) if the highest priority band is a switch-to band, or
-    the switch-to band(s) if the highest priority band is a switch-from band. ]




	ZTE
	We don’t have strong view on whether to put it in RAN1 or RAN4 spec, either way is ok. 
We are ok  with the updated version from NTT DOCOMO.

	vivo
	We support the updates from Docomo. 

	Huawei, HiSilicon
	No. We don’t feel the current text should be captured in RAN1 for the following reasons,
· The victim carrier (on which carrier the scheduled UL PUSCH/PUCCH/SRS/PRACH is accommodating the UL interruption due to insufficient scheduled gap) has been specified only in RAN4 spec since R16. 
· The agreement before the updates has been captured in RAN4 CR R4-2317608, as copied below
[image: C:\Users\l00380584\AppData\Roaming\eSpace_Desktop\UserData\l00380584\imagefiles\5C9D19C3-DC1D-4EBF-BBAF-24A707FD74EF.png]
· A LS to RAN4 with the updates to the agreement has been sent.
· The concerned text is not correct because the insufficient scheduled gap is not captured as a condition yet, which is not needed in RAN4 due to the green bars for time mask in the figure above.
· 

	Editor 19.10
	I can see the point of LG and Huawei. The agreement was indeed liaised to RAN4 and there is good precedence. Maybe the easy way out is to just keep the reference to 38.101-1. I think we have three alternatives in our hands:
1) Remove the whole text in square brackets
2) Keep just the reference to RAN4 and remove everything else: “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”
3) Take the updated version from DOCOMO

Given the Huawei-provided reference, could the alternative 2 be acceptable to everyone?

	Huawei, HiSilicon
	Thanks editor a lot for the proposals. 
//Comment#1
According to the RAN1#112 agreements, the exact time-domain location of switching period, which is referring to the second agreement, is a separate issue from the victim carrier determined by RRC parameter priority list which is referring to the first agreement. The alternative 2 seems related to the second agreement. Although RAN4 has not replied RAN1 LS on it, in the agreed RAN4 CR R4-2317608, RAN4 has determined not to specify the exact time-domain location of switching period, as copied below, where only transient period location is specified but no location of switching period if the scheduled gap is sufficiently large. Therefore, to avoid misinterpretation of exact time-domain location and reflect the fact that every location is only specified for insufficient scheduled gap, we suggest to a change in red.
Suggested change in red,
“For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]”
	RAN1#112
Agreement
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

Agreement
· Defer the discussion on whether/how to define the exact location of the switching period indicated by the UE capability in time domain to RAN4
· From RAN1 point of view, for Rel-16, the implication is to the time domain location of potential interruption of downlink reception if reported by the UE for the band combination
· Defer the potential RAN1 spec change until RAN4 has had the time to react to the RAN1 LS to RAN4



[image: ]

	Editor 20/10/2023
	Implemented according to Huawei above, v2 available!

	Vivo2
	4) Remove the whole text in square brackets
5) Keep just the reference to RAN4 and remove everything else: “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”
6) Take the updated version from DOCOMO
Regarding the three alternatives, we prefer alt3. 
First of all, RAN4 CRs have focused on bands with actual UL transmissions and does not consider those where there is no transmission before/after switching. 
[image: ]
This fact makes it challenging for RAN4 to understand the agreement and update the spec as the agreement also takes bands without actual transmissions into account. The text cited by Huawei in the figure is just a high-level principle.
 Secondly, we want to emphasize that the LS R1-2310679 sent in this meeting suggests that RAN4 should consider the agreement, but it does not ask them to update the spec. If we opt for alternative2, will we need to send a new LS to RAN4, requesting them to update the spec?
Regarding whether to add a condition on the insufficient gap, we think it is not necessary as the first sentence already states that UE determines the period location as defined in TS 38.101-1, which is for insufficient time case
[-  For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-    for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-    the switch-from band(s) if the highest priority band is a switch-to band, or
-    the switch-to band(s) if the highest priority band is a switch-from band. ]

	Qualcomm
	We don’t agree to remove the switching period location.
This has been discussed during RAN1 #114bis and I think majority already reached the consensus to capture the switching period location determination in RAN1 spec as RAN4 could not resolve this issue and asked RAN1 to further study the solution. We think RAN4 spec might not properly capture the RAN1 agreement.
We are fine with DoCoMo’s revision



Although RAN1 sent LS to RAN4 to inform the above agreement, the LS did not ask RAN4 to capture it in their specifications explicitly. Therefore, we believe that RAN1 should discuss and decide where to specify the determination of the switching period location in frequency domain based on band priority (hopefully at early timing of the meeting), and the decision should be informed to RAN4 so that RAN1 and RAN4 CRs can be prepared based on the common direction and RAN4 can have sufficient time to prepare necessary update if any.
We are basically fine with capturing the determination of the switching period location in either RAN1 spec or RAN4 spec, as long as above agreement is correctly captured. As pointed by several companies, it would be safer and efficient to capture it in RAN1 specification, since RAN4 discussion would be required on how to capture the agreement if it is to be captured in RAN4 specification, i.e., current RAN1 CR description may not be appropriate to be directly used for RAN4 CR.
Proposal 1:
RAN1 should discuss and decide where to specify the determination of the switching period location in frequency domain based on band priority at early timing of RAN1#115 meeting.
· It is preferable to specify it in RAN1 specification as in R1-2310769 (i.e., just removing brackets) to avoid RAN4 effort/discussion on how to capture it in RAN4 specification.
· If RAN1 decides it should be specified in RAN4 specification, RAN1 should ask RAN4 to capture it in their specification explicitly.

	[13]
LG Electronics
	At RAN1#114bis, the previous RAN1 agreement on switching period location has been updated as follows.
	Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
LS to RAN4/RAN2 is endorsed in R1-2310679.


RAN1 sent an LS for these updates to RAN4 at the previous meeting. Moreover, starting from Rel-16/17, the switching period location is specified in the RAN4 specification, but not in the RAN1 specification. Therefore, if RAN4 reflects the switching period location in their spec including this update, there would be no longer a need to write duplicate information in the RAN1 specification. In the latest draft CR for RAN1, the following was captured. We think it is sufficient for switching period location in RAN1 spec.
	· For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1].


Proposal #2: For switching period location, the following sentence is sufficient and there is no need to describe the additional details in RAN1 spec
· “For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1]”

	[14]
Ericsson
	In RAN1#114bis meeting, the ambiguity issue for determination of the switching location period due to highest priority band in both switched-to and switched-from bands with the highest priority band, was resolved by making the following agreement which was communicated with RAN4/RAN2 [1].
	· Agreement
· Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
· Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
· LS to RAN4/RAN2 is endorsed in R1-2310679.
· 



During the post meeting review of draft specifications for 38.214, there was different views whether this agreement should be captured in TS38.214 or TS38.101-1. Therefore, the following description to reflect the above agreement was captured in [..] in the corresponding endorsed draft CR [2].
	· [-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
· -	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
· -    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
· -    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
· -    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
· -	the switch-from band(s) if the highest priority band is a switch-to band, or
· -	the switch-to band(s) if the highest priority band is a switch-from band.]
· 



From our perspective, the most important aspect is to capture the agreement in any of the specification, TS38.214 or TS38.101-1. 
The endorsed CR for 38.101-1 specifies the requirements on timing mask for switching and for determination of switching band (or switching period location) refers to higher layer specification TS38.331 where the corresponding configurations and their respective priority are provided. However, the agreement above in fact determines a procedure to determine the switching period location based on the configured priority that suits better TS38.214 specifications as it is not a requirements like time mask that fits better for TS38.101-1. See below the descriptions endorsed for TS38.101-1[3].
	· Excerpt from endorsed RAN4 draft CR TS38.101-1[3]:
· 
· In Figure 6.3A.3.3.6-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one antenna port, and the uplink transmission on band Z is with two transmit antenna connectors and two antenna ports. The switching period location is configured according to [TS 38.331], and band Z is with the highest priority according to the RRC configuration.
· [image: ]
· Figure 6.3A.3.3.6-5: Time mask for one transmitter switching between band X and band Z, and one transmitter switching between band Y and band Z
· **************TEXT OMITTED *************
· In Figure 6.3C.3.5-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one antenna port, and the uplink transmission on band Z is with two transmit antenna connectors and two antenna ports. The switching period location is configured according to [TS 38.331], and band Z is with the highest priority according to the RRC configuration.
· [image: ]
· Figure 6.3C.3.5-5: Time mask for one transmitter switching between band X and band Z, and one transmitter switching between band Y and band Z
· 



From that point of view, we prefer to specify the above agreement made in RAN1 in 38.214. Then, inform RAN4 and request to include in addition to the RRC configuration, a reference to the specified behavior in TS38.214 for determining the “band Z with the highest priority”. 
Based on the above discussion, we observe the following:
[bookmark: _Toc149930419][bookmark: _Toc149930490]The most important aspect is to capture the RAN1 agreement in any of the specification, TS38.214 or TS38.101-1.
[bookmark: _Toc149930420][bookmark: _Toc149930491]TS38.101-1 specifies requirements, but these can of course depend on configuration or specified behaviors.
[bookmark: _Toc149930492][bookmark: _Toc149930421]TS38.214 is well suited for specifying procedures.
[bookmark: _Toc149930422][bookmark: _Toc149930493]Current specification of the time mask requirements in 38.101-1 depends on higher layer configuration of bands and respective priorities. 
[bookmark: _Toc149930423][bookmark: _Toc149930494]The procedure to determine the switching period location based on the configured priority suits better TS38.214 specifications which can be referred by 38.101-1.

Therefore, we propose our preference as the following:

[bookmark: _Toc149930475][bookmark: _Toc149930380][bookmark: _Toc149930424][bookmark: _Toc149930426][bookmark: _Toc149930495][bookmark: _Toc149930405]Endorse the text in brackets for TS38.214 by removing the brackets.
[bookmark: _Toc149930406][bookmark: _Toc149930496][bookmark: _Toc149930476][bookmark: _Toc149930427][bookmark: _Toc149930381][bookmark: _Toc149930425]Send an LS to RAN4 to include a reference to TS38.214 the following endorsed description as the following: “The switching period location is configured according to [TS 38.331], and band Z is with the highest priority according to the RRC configuration and [TS38.214].”

	[15]
Qualcomm Incorporated
	In RAN1 #114bis, below agreement has been approved to cover some missing switching cases. During the email & offline discussion, most companies agreed to capture this agreement into RAN1 spec as we believe RAN1 is the best WG to correctly interpretate this agreement. 

	Agreement
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· (for switched UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· (for dual UL) is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission
LS to RAN4/RAN2 is endorsed in R1-2310679.




Somehow, one company mentioned this should be ONLY captured in RAN4 as Rel-16/17. The switching period location has been defined in Rel-16 to inform UE the band to create the switching gap when UE is scheduled with back-to-back transmission before and after the switch. Network configures the location of switching period with the RRC parameter “uplinkTxSwitchingPeriodLocation”, RAN4 spec defines the corresponding timeline. Rel-18 specifies 3 or 4 band switching and RAN4 asked RAN1 to discuss and define the solution. Based on the above reason, we believe RAN1 spec should be the best place to capture the agreement.
	 Issue 4: Location of switching period
· For single-TAG case, RAN4 agreed to reuse the Rel-16/17 approach (i.e., semi-static configuration of switching period on one of the band for each switching band pair) and discuss further details for Rel-18 Tx switching scenario in RAN1.
· Meanwhile, RAN4 has not concluded on the switching period location for 2-TAG case, with further discussions ongoing.



The approved CR [2] captured this as below. 
	[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]




Proposal 1: 
Capture the RAN1 agreement on “switching period location” into TS 38.214 and remove the square bracket in the CR [2].



Based on above, the identified issues and companies’ views can be summarized as below.
Summary
	· Issue 1-1: Where to capture the determination of switching period location in frequency domain based on band priority
· In RAN4 specification (TS38.101-1): [1], [8], [13]
· Remove all descriptions in TS38.214: [1]
· Only keep the heading paragraph and move the reference to 38.101-1 to the end of the paragraph in TS38.214: [8], [13]
· In RAN1 specification (TS38.214): [3], [7], [11], [14], [15]
· Just remove brackets: [3], [11], [14], [15]
· With further update: [7]
· “contained in either switching-from band(s) or switching-to band(s)” is added even for switched UL cases



For Issue 1, there was corresponding discussion during RAN1#114bis and post-RAN1#114bis email discussion, and there are still different views between two camps. The moderator believes the important thing is to capture the agreed determination in either RAN1 or RAN4 spec (hopefully without duplication), and RAN1 should make decision and should inform the decision to RAN4 if necessary. In that sense, as slightly larger number of companies prefer to capture it in RAN1 spec, we can check whether there is any essential issue on it. Regarding the proposed update in [7], it is moderator’s understanding that it is not essential update as “contained in either switching-from band(s) or switching-to band(s)” is obvious for switched UL case.
Proposed agreement 3.1-1
· Following TP is adopted
· Reason for change: The agreement on the switching period location determination should be reflected in RAN1 specification.
· Summary of change: Remove the [] on the corresponding text.
· Consequence if change is not applied: It is unclear how to determine the switching period location in frequency domain.
	6.1.6	Uplink switching
[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]



	Company
	Comment

	Qualcomm
	We support FL’s proposed agreement to keep this in RAN1 spec.

	Apple
	Support

	ZTE
	First of all, we agree with the moderator that the most important thing is to capture the agreement into specification, it doesn’t matter much in RAN1 or RAN4 specification. 
Secondly, after checking with our RAN4 colleagues, they also think it maybe better to leave this part in RAN1 spec since RAN4 spec may only capture some example figures to show the switching period location. Keeping the current RAN1 spec wording seems to be more accurate. 
Thus, we are supportive of this FL proposal.

	Samsung
	We support the FL proposal 3.1-1. RAN1 spec is preferred because a procedural aspect is involved. This is best captured in 38.214.

	NTT DOCOMO
	We support the Proposal 3.1-1.

	vivo
	Support. 

	OPPO
	We agree with the moderator that the most important thing is to capture the agreement into specification, it doesn’t matter much in RAN1 or RAN4 specification. We are fine with Proposal 3.1-1. 

	LGE
	Still prefer the switching period location only in RAN4 spec, but we can live with the majority views.
BTW, do we need to send an LS to RAN4 to ask that the relevant parts of RAN4 spec refer to RAN1 spec? 

	CATT
	We support the Proposal 3.1-1, it’s better to keep it in the RAN1 spec.

	MediaTek
	We support capturing this in RAN1 specs.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Suppport proposed agreement 3.1-1: QCM, Apple, ZTE, Samsung, DCM, vivo, OPPO, CATT, MTK
· Prefer to capture it in RAN4 spec, but can accept the proposed agreement 3.1-1: LG

	Huawei, HiSilicon
	No. RAN4 has captured it. The consequence mentioned in the proposal is incorrect.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Suppport proposed agreement 3.1-1: QCM, Apple, ZTE, Samsung, DCM, vivo, OPPO, CATT, MTK
· Prefer to capture it in RAN4 spec, but can accept the proposed agreement 3.1-1: LG
· Not support proposed agreement 3.1-1: HW/HiSi

	Xiaomi
	We are supportive to capture the procedure of determing switching period location in TS38.214.
Regarding whether to capture ‘contained in either switching-from band(s) or switching-to band(s)’, actually t is clearly captured in the following agreement that only the band contained in either switching-from band(s) or swithing-to band(s) is considered, for both switched UL and Dual UL.
With the clarification from moderator, we are fine with the current version.


	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Suppport proposed agreement 3.1-1: QCM, Apple, ZTE, Samsung, DCM, vivo, OPPO, CATT, MTK, Xiaomi
· Prefer to capture it in RAN4 spec, but can accept the proposed agreement 3.1-1: LG
· Not support proposed agreement 3.1-1: HW/HiSi

There was discussion in RAN4 on the same issue, and the situation in RAN4 was same and hence RAN4 could not reach consensus.

	Moderator (NTT DOCOMO)
	Alt.1 TP
	[bookmark: _Hlk151070419]6.1.6	Uplink switching
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a scheduled gap between the uplink transmission(s) and the preceding uplink transmission(s) smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]


Alt.2 TP
	6.1.6	Uplink switching
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a scheduled gap between the uplink transmission(s) and the preceding uplink transmission(s) smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList,. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL', the band is the one with lower priority than the other;
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands, 
-	the switch-from band(s) if the highest priority band is a switch-to band, orotherwise the switch-to band(s)
-	the switch-to band(s) if the highest priority band is a switch-from band.]


Alt.3 TP
	6.1.6	Uplink switching
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a scheduled gap between the uplink transmission(s) and the preceding uplink transmission(s) smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList. Among the switch-from band(s) and switch-to band(s), the band(s) of the switching period location is the switch-from band(s) if the band with highest priority is a switch-to band, otherwise the switch-to band(s).The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]




	Apple
	As commented during online, we don’t really prefer any of the above alternatives, but the original version. However, if majority is fine, we can compromise with Alt1 TP with following update (similar to our suggestion during online):
6.1.6	Uplink switching
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a scheduled gap between the start of the first uplink transmission(s) and the end of the last preceding uplink transmission(s) smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]

	Moderator (NTT DOCOMO)
	Proposed agreement 3.1-1
· Following TP is agreed.
	6.1.6	Uplink switching
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a gap between the start of the first uplink transmission(s) and the end of the last preceding uplink transmission(s) smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]






				

3.2	Further clarification for switching cases with dual UL
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	Reason for changes:
In RAN1#111 meeting, the following agreement on the new conditions for dual UL is achieved. 
	Agreement in RAN1#111
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)


However, it is observed that the current draft CR as shown in the following only covers the following switching case: 1T@2nd band + 1T@ 3rd band  2-port@1st band, the case for gNB scheduling 1-port transmission on one band highlighted in yellow above is not included in current draft CR [1]. 
	Current draft CR only covers: 1T@2nd band + 1T@ 3rd band  2-port@1st band
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].


In addition, it is observed that the following text excerpt from current draft CR covers the following cases: 1T@1st band + 1T@3rd band  1-port@1st band + 1-port@2nd band, and 1T@3rd band + 1T@4th band  1-port@1st band + 1-port@2nd band. It could be interpreted that the configuration of associated band case is not included in the draft CR, i.e., gNB scheduling 1 port transmission on 1st band and ‘oneT’ is configured and the associated band for 1st band is 2nd band.
	Draft CR 38.214 [1]
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].


Summary of changes:
1. Capture the following case in draft CR: When the UE is to transmit a 1-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band)
2. Capture the case when the 1st band and 2nd band are associated bands. 
Consequence if no such changes:
1. Incomplete specification because not all RAN1 agreements on UL Tx switching across 3 or 4 bands are captured in TS38.214. 
Proposal 1: Adopt the TP#1 in Appendix.
	--------------------------------------- TP#1 of TS38.214 start-----------------------------------------
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with switchingOptionConfigForBandPair set to 'dualUL',
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT' or the 1st band is not configured as dualUL for any band pair it belongs to, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 2nd band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the band associated with the 2nd band is configured as 1st band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the band associated with the 1st band is configured as 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
< Unchanged parts are omitted >
----------------------------------------------- TP#1 end------------------------------------------------
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vivo
	In the previous meetings, the following agreements were made.
	Agreement in 111
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter
Agreement in 111
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled.


It is proposed by some companies to discuss the case that concurrent transmissions on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed in the last meeting but has not been converged.
	Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B


Per the agreement for case#2, if there is one band A where concurrent transmission with any other band is not supported, NW should not configure another associated band for the band A. In such case, even if oneT is configured, UE performs switching as twoT is configured. When the concurrent transmission on band pair A+B is not supported, band A should not be configured as the associated band for band B, but band A may still be configured with a third band as its associated band (e.g., band C). If oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, and band B is configured with another associated band, either Alt.1 or Alt.2 works. However, if band B is not configured with any other associated bands, the issue becomes quite similar to case#2, and Alt.1 should be used. Thus, Alt.1 is preferred as it is applicable to all cases. 
[bookmark: _Ref131784569]Proposal 2. In case concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to band B. 
	Reason for change:
In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, the Tx state after switching is not specified.
Summary of change:
Clarify that both Tx chain are switched to band B in this case.
Consequence if not approved:
It is unclear how to determine Tx state in case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B

	===TP2 for draft CR R1-2310769 for 38.214===
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band and the UE is to transmit a 1-port transmission on a carrier on 2nd band and the UE does not support an operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band, the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
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Spreadtrum Communications
	Issue 2-1
[bookmark: OLE_LINK35][bookmark: OLE_LINK48]One open issue (Issue 2-1) is what is UE behaviours when concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed but without converging.
	Proposed agreement 3.2-1
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B



[bookmark: OLE_LINK41]First of all, only ambiguous switching states need to base on oneT or twoT configuration. But the case in the proposal has no ambiguity according to the agreement below that 1T-1T for the band pairs is not assumed. oneT or twoT do not applied for this case. If band A does not support concurrent transmission for any band pair, there is no 1T-1T combination assumption for band A, and only 2T on band B are possible. So Alt 1 is right choice according to the current agreement.
	Agreement RAN1#111
For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed
· If the UE does not support concurrent transmission on specific band pair(s) in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed



Proposal 1. [bookmark: OLE_LINK47]In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
Issue 1-2
The second open issue (Issue 2-2) is what is UE behaviours in case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, how to determine the switching-to band of another Tx chain. The following proposal was discussed. 
	Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· [bookmark: OLE_LINK44]Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B



According to the agreement below, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed. So from switching assumption point of view, there is no difference between support 2P and not support 2P. Though band B does not support 2 ports transmission, there is still 2T assumption for band B, which are completely same as band B supporting 2 ports. So Alt 1 with following change is right choice, according to twoT configuration.
	Agreement RAN1#111
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed
· If the UE does not support concurrent transmission on specific band pair(s) in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed



Proposal 2. In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured (Alt 1).
Missing case
In order to capture the following 1-port case for dual UL, we suggest to adopt the following TP.
	Agreement (RAN1#111)
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· [bookmark: _Hlk142597474]When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)



Proposal 3. Adopt the TP for the missing 1-port case of dual UL.
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK87][bookmark: OLE_LINK88]-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-----------------------omitted text-----------------------
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OPPO
	Issue 1: Unclear Tx chain connected band
For the following two cases, it is not clear which band anther Tx chain is to connect with.
· Case 1: Concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· Case 2: Up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B
For issue 1, to align spirit of previous agreement, including associated band and twoT, we prefer different solutions for the following two cases:
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Another Tx chain is also switched to band B since twoT is configured

Proposal 1: 
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B.
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CATT
	2.2 Additional switching case for 3/4 bands configuration 
The uplink Tx switching case that is from 1-port on 2nd band and 1-port on 3rd band to 2-port on 1st band was captured in [3], the text proposal is copied as following 
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
…
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.


When UE is scheduled to transmit a 2-port transmission on the 1st band, the all 2Tx will be switched to 1st band. Besides the 2Tx are used by 2-port transmission, the 1-port transmission can also use 2Tx, which is a new switching case that is not captured in current spec. 
Proposal 4: Adopt the following TP for sub-clause 6.1.6.2.2 in TS 38.214,
	Reason for change:
When UE is configured 3/4 bands uplink Tx switching, the following new switching case is not considered in current text proposal
· When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band by using 2 Tx and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band
The above new switching case is missing in current specification.
Summary of change:
Add the new switch case of  
· When the UE is to 1-port transmission on one uplink carrier on the 1st band and the UE is under the operation state in which 2-port transmission can be supported and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band
in current text proposal.
Consequences if not approved:
The specification of switching case is not complete.
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with switchingOptionConfigForBandPair set to 'dualUL',
-	When the UE is to transmit a 2-port or 1-port transmission on one uplink carrier on the 1st band and the UE is under the operation state in which 2-port transmission can be supported and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].



2.4 Issue on ambiguity uplink carrier Tx switching
In previous meeting, the switching case that twoT is configured but 2-port transmission on a special band is not supported was discussed.
	The situation is summarized as below.
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B


It is understood that parameter of uplinkTxSwitching-DualUL-TxState is introducedfor switching ambiguity issue. If 1-port transmission is scheduled, there are more than one candidate operation states that UE can switch to. When UE is indicated as twoT, UE shall use two Tx channels for 1-port transmission regardless of 2-port transmission supporting or not. So Alt.1 is reasonable.
Proposal 8: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, the following Alt.1 is preferred
· Alt.1: another Tx chain is also switched to band B since twoT is configured
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	Ambiguity handling for dual UL
The ambiguous issue on the switching states for dual UL cases has been discussed during previous RAN1 meetings, and the following agreements were achieved in the RAN1#111 meeting [2]. While for Case#1 when oneT is indicated to transmit from 2Tx on band A to 1 port on band B, another ambiguous switching state was pointed out that when concurrent transmission on band A and band B is not supported, how to determine the UL Tx switching behavior needs to be further discussed.
	RAN1#111 Agreement
Following working assumption is confirmed with updates.
Working Assumption
For dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is
· based on new RRC parameter
RAN1#111 Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled.


The following alternatives to solve the ambiguity issue have been discussed in the last RAN1 meeting [3], but no conclusion was achieved.
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (i.e., band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
From our perspective, similar principle as Case#2 can be applied for the ambiguity in Case#1 when more than two bands are involved in UL Tx switching. That is when oneT is indicated and concurrent UL transmission on band A and band B is not supported, one Tx chain is switched to band B and another Tx chain can be switched to the associated band of band B. Furthermore, if concurrent transmission between band B and any other band is not supported, gNB will not configure an associated band for band B, in this case, even oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled. Therefore, we prefer Alt 2 to address the ambiguous switching state for Case#1.
Proposal 1. In case that concurrent transmission on band pair A+B is not supported but oneT is indicated, and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band of band B if the associated band is configured, otherwise another Tx chain is switched to band B.
The agreement on determining switching state for dual UL has already been captured in the latest draft CR 38.214 [4] for Rel-18 UL Tx switching part, and the case when switching is performed from 2T on band A to 1 port transmission on band B and concurrent transmission on band pair A+B is not supported but oneT is indicated can also be added in TS 38.214 section 6.1.6.2.2.
Proposal 2. For the switching behaviours when oneT is configured, take the following TP for TS 38.214 section 6.1.6.2.2.
· Reason for change: The agreement on determining switching state for dual UL has already been captured in the latest draft CR 38.214 section 6.1.6.2.2, and switching case when switching is performed from 2T on band A to 1 port transmission on band B and concurrent transmission on band pair A+B is not supported but oneT is indicated can also be added in TS 38.214. 
· Summary of change: Add the clarification on the details of switching behaviours for dual UL in TS 38.214 section 6.1.6.2.2. 
· Consequence if not approved: Description of switching cases in TS 38.214 is incomplete.

	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
<Unchanged text is omitted>
1. -	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
1. -	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
1. -  If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band and UE is to transmit a 1-port transmission on the other carrier on the 2nd band, if the band pair between 1st and 2nd band in the band combination is not configured as dualUL, the UE shall consider this as if 1-port transmission was transmitted on the 2nd band and the band associated with the 2nd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
<Unchanged text is omitted>
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China Telecom
	· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, the last meeting had listed the potential alternatives regarding how to determine the switching-to band of another Tx chain: [3]
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
From the spirit of introducing associated band, Alt. 2 is suggested to be adopt.
Proposal 1: In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.
· Another case to be further discussed is in case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, whether another Tx chain should be switched to band B. The alternatives listed in previous meeting are: [3]
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B
From our perspective, if the next 1 port transmission band B does not support up to 2 ports transmission and is configured with an associated band, switching two Tx chains to band B is of no use and would cause additional switching back to the associated band for future transmission on the associated band. Thus even if twoT is configured, UE performs switching as oneT is configured.
Proposal 2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is switched to configured associated band of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.

For the switching case highlighted in yellow in the below agreement, the switching triggering is not clearly defined in the current editor’s CR [2].
	Agreement
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)



Firstly, the below paragraph of spec only specifies how the UE determines the Tx state after switching, but does not say the UE is not expected to transmit for the duration of NTx1-Tx2. It is not clear by the “as if” clause the UE behavior is to check other switching cases specified by the “When” bullet.
	-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by AssociatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



Secondly, RAN1 spec is from “port” perspective. The discussed case is the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band, which is not the same as any switching case the below “when” bullets describe. The below “when” bullets correspond to the switching cases highlighted in other colors respectively, which should not be mixed with the yellow colored one.
	-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-x2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].




Proposal 5: Explicitly specify the switching triggering for the switching condition “When the UE is to transmit a 1-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band)”.
The proposed TP on TS38.214 section 6.1.6.2.2 addressing this issue is as below.
	<omitted text>
-	When the UE is to transmit a 2-port or 1-port transmission on one uplink carrier on the 1st band and is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT', or configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the 1st band is not configured as dualUL for any band pair it belongs to, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 2nd band is configured as 1st band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].
<omitted text>




	[11]
NTT DOCOMO, INC.
	At RAN1#111, the following agreement was made regarding dual UL.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter


Some companies have pointed that there is an ambiguity in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B (Case#1). It was discussed at RAN1#112 and RAN1#114bis meetings, but no conclusion has been made [5].
	· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· CATT, Apple
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
· Xiaomi, LGE, QCM, DCM, CTC
· Alt.3: this case is covered by Rel-16/17 spec.
· ZTE


There is another RAN1 agreement on Case#2 made at the RAN1#111 as below. So, for Case#2, if band C does not support concurrent transmission with any other band, Alt.1 approach is applied according to the last part of the agreement below. If band C supports concurrent transmission with at least one band, Alt.2 approach is applied i.e., another Tx chain is switched to configured associated band for band C. We think this principle should be applied to Case#1 as well to solve the ambiguity issue.
	Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled.


Proposal 6:
In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· If band B does not support concurrent transmission with any other band, another Tx chain is also switched to band B even though oneT is configured.
· If band B supports concurrent transmission with at least one band, another Tx chain is switched to configured associated band for band B.

Corresponding description in the endorsed CR is shown as below [3].
	6.1.6.2.0	Uplink switching with two uplink bands
~
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
~
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
~
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
~


The last bullet regarding the case where Alt.1 approach is applied covers both Case#1 and #2. However, for the case where Alt.2 approach is applied, only Case#2 is covered in section 6.1.6.2.2. Therefore, some description for the Case#1 where Alt.2 approach is applied may need to be added in section 6.1.6.2.2 or 6.1.6.2.0.
Proposal 7:
Adopt following TP for TS38.214 6.1.6.2.2 regarding ambiguity handling for dual UL.
	-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on the 2nd band, if the band pair between 1st and 2nd bands in the band combination is not configured as dualUL and at least one band pair with 2nd band in the band combination is configured as dualUL the UE shall consider this as if 1-port transmission was transmitted on the 2nd band and the band associated with the 2nd band as configured by associatedBand.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.




At the RAN1#114bis meeting, following ambiguity issue was also identified and discussed [5].
	· Issue 2-2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, how to determine the switching-to band of another Tx chain
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· CATT, Apple, vivo, LGE, DCM, SPRD
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B
· Xiaomi, CTC


Different from previous ambiguity issue, we believe this case does not need special handling since there is no conflict with any other agreement. Therefore, Alt.1 should be applied and there is no spec impact in this case.
Proposal 8:
In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured.

	[13]
LG Electronics
	At RAN1#111, the ambiguity handling issue for dual UL was discussed and the following agreement was made.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter


According to the agreement for Case#1, when two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported, if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A. By the way, for the band pair (A, B), if the concurrent UL transmission is not supported in the band pair, this agreement may be problematic. The following RAN1 agreement clearly says that, for a band pair, the switching case with 1T-1T for the band pair where concurrent transmission is not supported is not assumed. 
	Agreement
For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed


Therefore, the agreement for Case#1 should be revised to avoid the conflict between above two agreements. 
There can be two simple solutions. One is to introduce RRC configuration of an associated band for each band for Case#1 while concurrent transmission is supported on the band pair of {band B, the associated band for band B}. Another one is both of two Tx chains are switched to the transmitting band (i.e., band B) exceptionally in this case. The relevant FL proposal at the previous RAN1 meeting is as follows
	Proposed agreement 3.2-1
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B


We support Alt.2 among two alternatives above. RAN1 already introduced “the associated band” to resolve the ambiguity for the dualUL switching scenarios. We prefer the same solution is also adopted to this issue so that “the associated band” concept is reused and RAN1 spec impact is minimized.
Proposal #1: Adopt the associated band concept in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· i.e., Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B

At RAN1#114bis, RAN1 has discussed the following proposal without any agreement/conclusion.
	Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B


As one company pointed out during the discussion, RAN1 has an agreement that the Tx state of 2T can be assumed even if UE supports up to 2 ports UL transmission only on some of the bands in the band combination. Moreover, the associated band that RAN1 introduced is defined only when the ‘oneT’ is indicated for the band combination. Considering those aspects, it seems that Alt.2 is not aligned with the previous agreements. To continue discussion on this proposal, in our view, it would be good for proponents to elaborate further the motivation for this proposal.
Proposal #6: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured.
· No spec change is required.



Based on above, the situation can be summarized as below.
Summary
	· Issue 2-1: In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, how to determine the switching-to band of another Tx chain
· Another Tx chain is also switched to band B regardless of configured associated band of band B: [3], [4]
· Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B: [5], [9], [10], [11],[13]
· Issue 2-2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, how to determine the switching-to band of another Tx chain
· Another Tx chain is switched to band B regardless of configured associated band of band B (according to the agreed procedure for the case with twoT): [4], [5], [6], [11], [13]
· Another Tx chain is switched to configured associated band of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B: [10]
· Issue 2-3: For the case where the UE is to transmit a 1-port transmission on one uplink carrier on one band (bandA) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (band B and C), whether it requires TS38.214 CR update to capture this case
· It is necessary: [1], [4], [6], [10]



For Issue 2-1, it was also discussed at the RAN1#114bis meeting. At this meeting, there are larger number of companies supporting the second alternative where another Tx chain is switched to configured associated band of transmitting band if any, otherwise it is switched to transmitting band as well. So, unless there is any essential issue for the alternative, we should conclude this issue at this meeting by taking the alternative. In addition, there are some companies proposing TP to reflect the proposed clarification into the TS38.214 CR, and hence it can also be discussed.
Proposed agreement 3.2-1 (Closed)
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.
· Following TP is adopted.
· Reason for change: The agreement on determining switching state for dual UL has already been captured in the latest draft CR 38.214 section 6.1.6.2.2, and switching case when switching is performed from 2T on band A to 1 port transmission on band B and concurrent transmission on band pair A+B is not supported but oneT is indicated can also be added in TS 38.214.
· Summary of change: Add the clarification on the details of switching behaviours for dual UL in TS 38.214 section 6.1.6.2.2.
· Consequence if change is not applied: Description of switching cases in TS 38.214 is incomplete.
	-  If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band and UE is to transmit a 1-port transmission on the other carrier on the 2nd band, if the band pair between 1st and 2nd band in the band combination is not configured as dualUL, the UE shall consider this as if 1-port transmission was transmitted on the 2nd band and the band associated with the 2nd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.



	Company
	Comment

	Qualcomm
	Before we discussed the proposals, we found potential conflicts based on current agreement, which is as below for reference.
	Agreement for Rel-18
· [bookmark: OLE_LINK2]At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 (A->B): 2Tx chains on band A, and next transmission is 1 port on band B, no other Tx scheduling
· twoT => 2Tx switched to band B
· oneT => 1Tx switched to band B and 1Tx remains on band A
· Case#2 (A+B->C): 1Tx + 1Tx on band A and B, and next transmission is 1 port on band C
· twoT => 2Tx chains are switched to band C
· oneT => 1 Tx chain is switched to band C and for each target band network configures an associated band for another Tx chain via a new RRC parameter




When network configures uplinkTxSwitching-DualUL-TxState to be oneT,
· For two bands switching (A->B), based on current agreement (highlighted) 1Tx would be left on band A, and another Tx is on band B. At the same time, network may configure the associated band for band B. If the associated band of band B is band C, the above switch (1T @A +1T @B) doesn’t follow the associated band configuration. 
· For three band switching (A+D ->B), the Tx chains would be switched to target band and the associated band.   

The associated band has been introduced to resolve the ambiguity issue when oneT is configured. We know the history of the discussion but don’t see the necessite to have two different approaches for 2 bands switch (without considering associated band) and 3 bands switch. In this sense the current agreement would create some additional efforts for UE and network to check whether current switching is 2 bands or 3 bands, which is not necessary.
To resolve this issue, our considerations are follows.
· if uplinkTxSwitching-DualUL-TxState = twoT, both Tx chains switch to targe band. This includes A+B ->C and A->B.
· if uplinkTxSwitching-DualUL-TxState = oneT, 1 Tx switch to targe band
· if the target band has an associated band, switch the rest to the associated band. This includes A+B ->C and A->B
· if the target band doesn’t have an associated band, both Tx switches to target band.

Clarification on above is important before we discuss above issue & proposals.


	Apple
	We suppor the FL’s proposal. 
@QC: It is not clear to us how are their considerations different from the proposaed TP by FL. Essentially, the principle seems somewhat same, i.e. if there is no associated band for the target band, then network assumes as if it was 2T transmission, meaning that both Tx chains switch to target band

	ZTE
	First of all, we still don’t see the need to have any conclusion or TP for this issue.
“In case that concurrent transmission on band pair A+B” implies that switchedUL is configured for the band pair A+B. Since only two bands are involved in the switching, it should follow the Rel-16/17 specification according to the following Rel-18 spec.

For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:

The corresponding Rel-16/17 spec should be the following.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 

In addition, we have similar conclusion in the Rel-18. Based on all these, it is clear that UE should switch another Tx chain to band B regardless of configured associated band of band B, and no spec change is needed.

Agreement
For switched UL, if UE supports up to 2 ports UL transmission on all the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Conclusion: In case of 3 bands, 3 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}) are assumed
· Conclusion: In case of 4 bands, 4 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}) are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario

Agreement
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario



	Samsung
	Same view as ZTE. It is not apparent why we would need any conclusion here.

	China Telecom
	Our understanding about bands involved in the switching is they include the associated band without actual transmission. The switching behaviour of another Tx chain needs to be defined before determing the number of involved bands. So even the bands number with actual transmission is 2, clarification is needed for the proposed case. As in the proposal, if the associated band is configured for band B, the involved bands number is three and Rel-16/17 spec is not followed. We are open to discussed QC’s comment.

	NTT DOCOMO
	We support the proposal 3.2-1.
To ZTE:
As in the agreement cited by Qualcomm, RAN1 agreed that in case of switching from 2 ports on A to 1 port on B while oneT is configured, another Tx chain remains to A. As oneT or twoT configured in CellGroupConfig is commonly applied to all band pairs, this concerned case is possible and a resolution is necessary as UE not supporting concurrent transmission between A+B may not be able to switch from A to B while maintaining another Tx chain on A resulting A+B state.
To Qualcomm:
As explained above, oneT or twoT configured in CellGroupConfig is commonly applied to all band pairs, and an associated band is configured for band B as long as oneT is configured and there is at least one band for which concurrent transmission with band B is supported. But it does not conflict to agreed procedure you cited for the case of switching from 2 ports on A to 1 port on B. If UE supports concurrent transmission between A+B, maintaining another Tx chain on A should be fine as it can avoid switching of another Tx chain which may minimize switching gap length. Although we also see the potential benefit of applying the associated band configuration to this case, we think it is kind of optimization.

	vivo
	First, we need to clarify if the Tx switching option for band pair A+B in the above case can be configured as dualUL or not. 
If it can be dualUL, additional TP as proposed is needed, the text cited in ZTE’s comment cannot cover A(2port)->B(1port). And we think both Tx can be switched to band B for simplicity, but FL’s proposal is also fine. 
If the Tx switching option for A+B must be switchedUL, the following R16/17 behavior seems sufficient:
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
Currently, we think dualUL for A+B is possible.

	OPPO
	Same view as QC.

	LGE
	We support the proposal 3.2-1
This issue was triggered from the conflict between two previous RAN1 agreements as shown in our contribution (R1-2311900), so it should be addressed regardless of whether the number of involved bands with actual transmission is two or more.
Regarding QC’s comments, we have the same view with NTT DOCOMO.

	CATT
	We are ok with the FL’s proposal. 

	MediaTek
	Same view as ZTE, the UE should switch the other Tx chain to band B regardless of the configured associated band of band B.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Suppport proposed agreement 3.2-1: Apple, CTC, DCM, vivo, LG, CATT
· No conclusion or TP is necessary (both Tx chains are switched to band B): ZTE, Samsung, MTK
· Prefer to apply associated band configuration to 2 bands switching case as well: QCM, OPPO

	Moderator (NTT DOCOMO)
	Conclusion
· In case SwitchedUL is configured for band pair A+B but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B as specified in TS38.214 6.1.6.2.0.




For Issue 2-2, it was also discussed at the RAN1#114bis meeting. At this meeting, there is clear majority supporting the first alternative where another Tx chain is also switched to transmitting band according to the agreed procedure for the case with twoT. For such clarification, as it is based on agreed procedure, many companies assume there is no specification impact.
Proposed conclusion 3.2-2 (Closed)
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B since twoT is configured
· No TP is necessary for above.

	Company
	Comment

	Qualcomm
	We support FL’s proposed conclusion.

	Apple
	Support

	ZTE
	We should have separate discussion for the following:
· Case A: From 2T on band A to 1port transmission on band B
· Case B: From  1T+1T on band A+C to 1port transmission on band B

Case B is covered by the following Rel-18 specification.  UE behaviour is clear and no spec change is needed for this case.
If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

For Case A, if it is switchedUL, it is the same as our analysis in Proposed agreement 3.2-1, UE behaviour is clear and no spec change is needed.
For Case A, if it is dualUL, since only two bands are involved in the switching, thus the following Rel-17 spec should be followed. No new conclusion and no new spec change is needed.
For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

	Samsung
	Same view as ZTE. Rel-17 behavior would apply for Case A, so new conclusion and corresponding 38.214 change would be necessary.

	China Telecom
	Our intention is to avoid the useless switching of both Tx chains to band B when it is configured with associated band but does not support up to 2 ports transmission, which may cause additional switching.
We can live with the opinion of the majority for the proposal.

	NTT DOCOMO
	We support proposal 3.2-2.

	vivo
	Support FL proposal

	OPPO
	Support FL’s proposal.

	LGE
	Support FL’s proposed conclusion

	CATT
	Support. 

	MediaTek
	The analysis from ZTE seems valid to us.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Suppport proposed conclusion 3.2-2: QCM, Apple, DCM, vivo, OPPO, LG, CATT
· Another Tx chain is switched to configured associated band of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B: CTC
· We should separate two cases, and Rel-17 behavior is applied to the case of switching from 2T on band A to 1port transmission on band B: ZTE, Samsung, MTK

	Moderator (NTT DOCOMO)
	Conclusion
· In case 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 1T+1T on band A+C to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B.
· In case 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B.




For Issue 2-3, although there are multiple companies proposing to capture the same part of the agreement, proposed TPs among companies are different. The moderator would like to ask companies to check those TPs and provide feedback on which TP is suitable to reflect the agreement.
Proposed agreement 3.2-3
· For the case where the UE is to transmit a 1-port transmission on one uplink carrier on one band (bandA) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (band B and C), it is necessary to be captured in TS38.214 CR.
· Alt.1: TP based on [1] or [10]
· Alt.2: TP based on [4] or [6]

	Company
	Comment

	Apple
	Support, prefer Alt. 1, but could be okay with Alt 2 as well

	ZTE
	We don’t think any spec change is needed. The following has already covered all the cases above mentioned in the Proposed agreement 3.2-3.

-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.


	Samsung
	We also do not see the need for either Alt.1 or Alt.2 in 3.2-3. The current wording in the endorsed 38.214 CR already says that UE shall consider this as if 1p transmission and associated band. 

	China Telecom
	Support Alt.1.

	Vivo
	Agree with ZTE, the text cited in ZTE’s comment is enough.

	OPPO
	Support, slightly prefer Alt. 2.

	LGE
	Same view with ZTE and vivo

	CATT
	Support Alt.2

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.2-3
· Prefer alt.1: Apple, CTC
· Prefer alt.2: OPPO, CATT
· Not support the proposed agreement i.e., no spec change is necessary: ZTE, Samsung, vivo, LGE

	xiaomi
	Agree with ZTE/Samsung/vivo/LGE.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.2-3
· Prefer alt.1: Apple, CTC
· Prefer alt.2: OPPO, CATT
· Not support the proposed agreement i.e., no spec change is necessary: ZTE, Samsung, vivo, LGE, Xiaomi

	Moderator (NTT DOCOMO)
	It seems there is no consensus on the necessity of the spec change.




3.3	Ambiguity between one Tx switching and two Tx switching
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	In Rel-16, the determination of UL Tx switching about the UE processing procedure timeline was discussed and the corresponding description in TS38.214 is as follows.
	6.1.6	Uplink switching
< Unrelated parts are omitted >
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
< Unrelated parts are omitted >


Based on the above specification and considering dual UL case, for example, 2-port UL transmission on band B and UE receives DCI #1 scheduling 1 port UL transmission on band A at T00 and DCI #2 scheduling 1 port UL transmission on band B at T01 (T01 > T00) before T00-Toffset0, UE performs only one UL Tx switching for both the UL transmissions scheduled by two DCIs if the UL transmission on band A scheduled by DCI #1 and the UL transmission on band B scheduled by DCI #2 are at least partially overlapped in time domain (i.e., concurrent UL transmission on band A and band B), as shown in Figure 1, otherwise two UL Tx switching are performed (i.e., followed by solo UL transmission on band A, followed by solo UL transmission on band B) as shown in Figure 2. 
It is worth noting that the UE must receive the two DCIs before the earlier time between T00-Toffset0 and T01-Toffset1 for one UL Tx switching based on current spec, as shown in Figure 1. The current timeline determination is sufficient.
[image: ]
Figure 1 UL transmission on band A and band B are overlapped in time domain
[image: ]
Figure 2 UL transmission on band A and band B are separate in time domain
Therefore, to avoid repeated discussions and non-backward compatibility in Rel-18, the Rel-16 mechanism regarding on the timeline determination of UL Tx switching can be reused in Rel-18.
Observation 3: Rel-16 mechanism of timeline determination of Tx switching can be directly reused in UL Tx switching with 3 or 4 bands and no RAN1 spec impact is needed. 

	[3]
vivo
		Proposal 5-1[4]:
· When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the Toffset which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
3.3	Ambiguity between one Tx switching and two Tx switching[5]
· Whether clarification on ambiguity between one Tx switching and two Tx switching for the case A+B  C+D is necessary or not
· If clarification is necessary,
· What is/are the aspect(s) UE consider determining how to perform switching for transmission(s) starting from T0 in addition to grant(s) available before T0-Toffset, e.g., 
· whether there is partial overlap between transmissions, 
· whether there is interruption on earlier transmission due to second switching for later transmission if performed, 
· whether start timing of transmissions are within a same reference slot, 
· whether associated band of the earlier transmission band is the later transmission band, 
· whether UE has advanced capability, etc.
·  What is the definition of Toffset


The above proposal was discussed in previous meeting and some points needs further clarification.
· Firstly, whether clarification on ambiguity between one Tx switching and two Tx switching for the case A+B  C+D is necessary or not.
Clarification is needed. Firstly, without clarification, it implies that in situations like the ones shown in the Figure 1, the UE can perform two switches (left) or one switch (right) based on its own implementation. Performing two switches can lead to unnecessary interruptions for the victim band (i.e., band C) and there's also the risk that the UE may not recover UL transmission after the second switch. As a consequence, UE may need to drop the remaining transmissions.
Secondly, based on RAN4's LS R4-2220548, the time required for a UE to perform a single switch with four bands may be different from the time needed for two switches, each with two bands. In some cases, the former could be significantly longer than the latter. If NW is unaware of how the UE is conducting the switching, it must always provide a sufficient gap for the worst-case. For example, if the UE intends to perform a single switch with 1Tx switching from A to C and 1 Tx switching from B to D, the switching period would be max{Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}, which can be larger than Tswitch_A-C and Tswitch_B-D. However, when the UE plans to split the switch into two separate switches, as NW cannot determine whether the UE is performing one switch or two switches, it still has to ensure a sufficient gap no less than max{Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} between A and C to avoid uplink interruption. 
[image: ]
[bookmark: _Ref149899482]Figure 1 Switching period applies to twice of Tx switching vs one Rel-18 Tx switching when the transmissions are overlapped in the time domain
	R4-2220548
Issue 2: Ambiguity issue when two Tx chains are switched between two different band pairs
For Rel-18 UL Tx switching among 4 bands, when switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, and it is not clear whether UE performs Tx switching {from band A to C + B to D} or {from band A to D + B to C}, RAN4 agreed that:
· As baseline UE assumption, no need to resolve the ambiguity issue of the switching pattern for each Tx chain and determine the switching gap based on the worst case by default, i.e., neither of the two Tx chains is expected to be used for transmission during the maximum of the four switching periods, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}.
Note: Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C are the switching periods reported by the UE for band pair A&C, B&D,A&D and B&C, respectively.


· Secondly, the aspect(s) UE considers of determining how to perform switching for transmission(s) starting from T0 in addition to grant(s) available before T0-Toffset, and 
· whether there is partial overlap between transmissions, 
· whether there is interruption on earlier transmission due to second switching for later transmission if performed, 
· whether start timing of transmissions are within a same reference slot, 
· whether associated band of the earlier transmission band is the later transmission band, 
· whether UE has advanced capability, etc.
Similar to Rel-16/17, at least when there is partial overlap between transmissions, UE must perform one Tx switching. The condition when there is interruption on earlier transmission due to second switching for later transmission if performed can also be considered. Compared with the aspect of the first sub-bullet, this one (2nd sub-bullet) includes an additional case where there is no overlap between two transmissions but the gap between them is no larger than the required switching gap.
Regarding the aspect (3rd sub-bullet) of the reference slot, it is proposed by some companies to avoid the long-term storage of scheduling information, and may be beneficial for simplifying UE implementations. 
Further, if the associated band of the earlier transmission band is the later transmission band, UE must perform one Tx switch. But if the associated band of the earlier transmission band is not the later transmission band (e.g., the associated band of C is A), UE still can perform one Tx switch if the above condition is satisfied.
Regarding the last aspect, i.e., UE with advanced capability agreed in RAN4, we don’t think it is necessary.
	Issue 3: Impact from switching of one Tx chain on the other Tx chain
Scenario of one band with the number of Tx chain unchanged due to switching
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged during UL switching as follows: 
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.


The last sub-sub-bullet in Proposal 5-1 is trying to define different behaviors for UE with/without the advanced capabilities in cases where there is time domain overlap between two Tx switching periods for two different band pairs, compared to those where such overlap does not occur. This is because, for switching A->C and B->D, advanced UE may perform the two switches independently as the switching period for one band pair will not impact the ongoing UL transmission on a third band. However, it is still not clear whether the NW can determine: when the UE decides to perform two Tx switches, where the switching period location is, and whether there is such overlapping between the two switching periods of the two different band pairs, as currently the time location of the switching period is up to UE when there is a sufficient gap. Thus, it is not feasible to have special treatment for advanced UE depending on the overlapping between two switching periods. 
[bookmark: _Ref135055735]Observation 1. It is still not clear whether the network can identify the following aspects as currently the time location of the switching period is up to UE when there is a sufficient gap: when the UE decides to perform two Tx switching, where the switching period location is, as well as whether there is such overlapping between the two switching periods of the two different band pairs.
· The definition of T0, Toffset
Assuming the starting points of the earlier transmission and the later transmission after the Tx switching are T0_1, T0_2, respectively, after receiving DCI#1 scheduling the earlier transmission on B, a UE may decide to perform A+C->B+C if the associated band of B is C. If the DCI#2 scheduling the later transmission on D is later than T0_1-Toffset, it would be too late for the UE to change the switching case to A+C->B+D. Thus, if NW wants to schedule overlapped UL transmission on B+D, it should ensure that DCI#2 is not later than T0_1 – Toffset. In other words, in this case, T0 is the start of the earlier UL transmission of the two UL transmissions. The Toffset is the UE processing procedure time determined by the switching gap for the switching involving four bands if one Tx switch is performed.
	

-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].


-	If uplink switching gap is triggered as defined in subclause 6.1.6,  equals to the switching gap duration and for the UE configured with uplinkTxSwitchingOption2 µUL=min(µUL,carrier1, µUL,carrier2), otherwise . 




From the highlighted part, it can be seen that N2 is based on the µUL and µDL, and is based on µUL. For “one Rel-18 Tx switching involving 3 or 4 bands”, this related SCS should be specified. The minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2, additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine .
[bookmark: _Ref135055676][bookmark: _Ref135056377][bookmark: _Ref135055678]Proposal 3. When a UE is triggered to perform Tx switching between a band pair, and the start of the UL transmission after Tx switching is T0, the UE uses the grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
-  To determine the N2 of Toffset, the minimum SCS among the downlink carriers where the DCIs are received to trigger the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
-  To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
  -  If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), a single Tx switch involving 4 bands should be performed, T0 is the start of the earlier UL transmission of the two UL transmission, and Toffset is the UE processing procedure time determined by the switching gap for the switching involving four bands, when the following is met
    -  the two UL transmissions after Tx switching are at least partially overlapped in time domain or there is interruption on earlier transmission due to second switching for later transmission if performed
    -  the start timing of two transmissions after Tx switching are within a same reference slot,
[bookmark: _Ref142668557]Proposal 4. Adopt the following draft TP for 38.214:
	Reason for change:
When the two Tx chains are triggered to switch between two different band pairs (e.g., A+B->C+D), if two Tx switching are performed, unnecessary UL interruption happens when the two UL transmissions after Tx switching are overlapped or close to each other.
Summary of change:
Clarify the condition on performing one Tx switching for the case A+B->C+D
Consequence if not approved:
Ambiguity between one Tx switching and two Tx switching for the case A+B->C+D remains

	===TP3 for draft CR R1-2310769 for 38.214===
6.1.6	Uplink switching
If uplink switching could be triggered by two uplink transmissions, when the two uplink transmissions involve different bands before or after switching:
-	if the two uplink transmissions are within a reference slot, and if the two uplink transmissions are at least partially overlapped in time domain or if there would be interruption on earlier uplink transmission due to the second switching for the later uplink transmission if two switching were performed, the UE assumes that one uplink switching involving 4 bands is triggered. UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start time of the first symbol of the transmission occasion of the uplink channel or signal of the earlier uplink transmission in the two uplink transmissions, and Toffset is the UE processing procedure time defined for the uplink transmission triggering the switching given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] with the following exceptions:
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the minimum subcarrier spacing of the downlink with which the PDCCHs carrying the two DCIs scheduling the two PUSCHs were transmitted and µUL corresponds to the minimum subcarrier spacing of the two uplink channels with which the two PUSCHs are to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 

[bookmark: _Hlk42165618]-	If uplink switching gap is triggered as defined in clause 6.1.6,  equals to the switching gap duration and for the UE configured with higher layer parameter [uplinkTxSwitchingOption] set to 'dualUL' for uplink carrier aggregation µUL correspond to the minimum subcarrier spacing of the active UL BWP of all the carriers before or after the Tx switching.  




	[4]
Spreadtrum Communications
	Another open issue is how to decide there is one switching or two switchings. The following proposal 5-1 was discussed during the previous meeting. 
	[bookmark: _Hlk146652943]Proposal 5-1:
· [bookmark: OLE_LINK23]When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the Toffset which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.



Definition of T0 and Toffset
When starting timing of two uplink transmissions after uplink switching are different, T0 should be earlier UL transmission after Tx switching. Toffset transmissions



The Toffset is the UE processing procedure time defined for the uplink transmission in below. Toffset can be the UE processing procedure time of the earlier UL transmission. The current definition can be totally reused.  
	[bookmark: OLE_LINK26][bookmark: OLE_LINK25]If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213]. 



[bookmark: _Hlk131173734]“Partially overlapped in time domain” is necessary or not
We believe partially overlapped in time domain is necessary. It is one condition for Rel-16/17 UL tx switching. Although it is not clearly stated in the spec, it seems as a common understanding.
Proposal 4. [bookmark: OLE_LINK38]When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission. which is composed of N2 and Tswitch, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL and the minimum SCS among the UL carriers after Tx switching is used as µUL to determine N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.

	[5]
OPPO
	The ambiguity issue for switching between two different band pairs (e.g., band A + band C->band B + band D) was discussed in RAN1 #111. The key issue is whether one or two Tx switches are performed. In our understanding, if uplink transmissions in band B and band D are known before switching duration, it is straightforward to perform one Tx switch from bands A+C to bands B+D, as shown in Figure 1, regardless whether PUSCH 3 and PUSCH 4 are overlapped or not.  Note that for the case where the gap between the earlier uplink transmission, e.g. PUSCH 3 and the later uplink transmission, e.g. PUSCH 4, is larger than Toffset, the number of switching is an implementation issue without specification impact.


Figure 1 all new band known before switch duration
If only one of uplink transmission in band B and band D is known before switching duration, there are following cases:
Case 1: The band of the later uplink transmission is associated with the band of the earlier uplink transmission. As shown in Figure 2, no second switching is required, whatever later uplink transmission overlaps with earlier uplink transmission or not. So no scheduling restriction is required.


Figure 2   New band is not known before switch duration (Associated band for band B is band D)
Case 2: The band of the later uplink transmission is not associated with the band of the earlier uplink transmission. Case 2 can further have three sub-cases as shown in Figure 3. 
Case 2.1: The later uplink transmission overlaps with the earlier uplink transmission, so either uplink transmission will be interrupted by the second Tx switching. It is not easy for UE to resume uplink transmission after interruption. So typically, the remaining transmission after interruption is canceled. Moreover, partial uplink transmission may not be decoded correctly due to high code rate. Note that interrupted symbol number is around Toffset, which is more than 10 symbols for SCS=30kHz. So from viewpoints of complexity and system efficiency, gNB should avoid this case by not triggering the second Tx switching in such a timing relation.
Case 2.2: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is smaller than Toffset, so either uplink transmission will be interrupted by the second Tx switching. This case has the similar problems as in case 2.1, except that interrupted symbol number may be smaller. So from the viewpoints of complexity and system efficiency, this case should also be avoided by gNB.
Case 2.3: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is larger than Toffset, second Tx switching does impact on any uplink transmission. Moreover, if scheduling DCI can be transmitted after T0, there is still enough processing and switching time for later uplink transmission because the interval between T0 and the later uplink transmission is larger than Toffset. This means no specification enhancement is required.
For Case 2, current solution in spec is enough, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.



  
Case 2.1                                  Case 2.2                                    Case 2.3
Figure 3   New band is not known before switch duration (Associated band for band B is NOT band D)
Observation 1:  If the band for later uplink transmission is associated with the band for earlier uplink transmission, no scheduling restriction is required; otherwise, the restriction in the current specification is sufficient, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.

	[6]
CATT
	When the UE is configured 3/4 bands to perform uplink carrier Tx switching, and if UE is to transmit a 1-port transmission on both of the 1st band and the 2nd band, whether UE performs once Tx switching or twice Tx switching should be discussed.
Generally, if there is time-domain overlapping between transmissions on the two carriers on 1st band and the 2nd band, the UE perform once UL Tx switching and both the TX switching for 1st band transmission and 2nd band transmission are performed simultaneously.
Proposal 5: When UE is to transmit a 1-port transmission on both of the 1st band and the 2nd band, if two UL transmissions after TX switching are overlapping in time domain, the UE should perform once TX switching for both of UL transmission.
Another case is that there is no time-domain overlapping but the gap is less than NTx1-Tx2 between the two uplink transmissions on 1st band and 2nd band. In this case, if UE perform once Tx switching for 2 TX chain, there will be at most one interruption of uplink transmission. But if UE perform it as two Tx switching, two interruptions of uplink transmission may be caused, as shown in following figure.


Figure 1 Scenario of gap between two carriers on different bands is less than NTx1-Tx2
Proposal 6：When UE is to transmit a 1-port transmission on both of the 1st band and the 2nd band, if the gap is less than NTx1-Tx2 between the transmissions on two carriers on 1st band and 2nd band, one Tx switching is preferred.
To provide enough time for UE to prepare Tx switching procedure, the timeline of DCI(s) scheduling for uplink transmission on two carriers should be restricted. Based on the timeline requirements for UL TX switching defined in R16/R17, for each uplink transmission, the timeline of DCI shall be satisfied as followings
· T02 is start time of uplink transmission on carrier-2, Tofset02 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-2. And the DCI for scheduling transmission on carrier-2 shall be earlier than T02-Toffset02
· T01 is start time of uplink transmission on carrier-1, Tofset01 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-1. And the DCI for scheduling transmission on carrier-1 shall be earlier than T01-Toffset01


Figure 2 DCI(s) timeline requirement for one Tx switching 
For UE performing one Tx switching, DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2 shall be no later than the earlier time between  T01-Toffset01 and T02-Toffset02.
Proposal 7：For UE performing one Tx switching, the DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2 shall be no later than the earlier time between T01-Toffset01 and T02-Toffset02, where
· T02 is start time of uplink transmission on carrier-2, Tofset02 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-2. 
· T01 is start time of uplink transmission on carrier-1, Tofset01 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-1.


	[9]
CMCC
	Another remaining issue is the ambiguity between one UL Tx switching and two UL Tx switching. There was some concern on the understanding of “one Tx switching” and “two Tx switching” if the two Tx chains are triggered to switch between two different pairs, which may have impact on the determination of switching period in time domain. The issue has been discussed during previous RAN1 meetings but no conclusion was reached.
From our perspective, if the starting time of the two UL transmissions after Tx switching are within a same slot, or the two UL transmissions are overlapped in time domain, the Tx switching should be performed as one Tx switching to avoid potential UL transmission interruption on one switch-to band overlapping with another switch-to band in time domain. If the two UL transmissions are completely non-overlapped, such as the gap between the two UL transmissions after switching is more than 1 slot, UE can perform two Tx switching for this case since the switching periods of the two different band pairs have no impact on each other.
For example, assuming switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, if the UL transmission on band C and D after switching is overlapped in time domain, then the switching gap is determined by the maximum switching period if no additional capability is reported, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}. If the UL transmission on band C and D are totally non-overlapped after switching, then two Tx switching can be performed by UE, and the switching gap can be determined based on the switching period configured for each Tx switching independently.
Proposal 3. For Rel-18 UL Tx switching for 3 or 4 bands, when two Tx chains are switched between two different band pairs, it is considered as one Tx switching if the two UL transmissions after switching are overlapped in time-domain, and the switching gap determined by RAN4 can be used. 
Besides, according to the restriction specified for UL Tx switching in TS 38.214 section 6.1.6, when a UE is triggered to perform Tx switching between a band pair, and the start of the UL transmission after Tx switching is T0, UE uses UL grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch. 
	6.1.6 Uplink switching
[bookmark: _Hlk146379576]If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].


While for the switching cases when two Tx chains are triggered to switch between two different pairs, each UL transmission after Tx switching may start at either the same or different time, also the UE processing time for uplink transmission triggered by two DCIs can be different. If the switching is determined as one UL Tx switching, the definition of T0 and Toffset for the above cases also needs to be clarified for UE to determine the behavior on performing UL Tx switching.
Taking the switching from 1T+1T on band A and B to 1T+1T on band C and D as an example, if UL transmission on band C and band D starts at the same time T0, as shown in Figure 1a, assuming UE processing procedure time of the earlier transmission and the later transmission triggering the switch are Toffset,1, Toffset,2, respectively. Considering that UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission during processing time, both DCIs should be received before T0-max{Toffset,1, Toffset,2} to ensure the UL Tx switching between two different band pairs will be performed by UE.
Besides, for the cases when the two UL transmissions after switching start at different time, assuming the start time of the earlier transmission is T0,1 and the later transmission after the Tx switching is T0,2, as shown in Figure 1b, and UE processing procedure time of the earlier transmission and the later transmission triggering the switch are Toffset,1, Toffset,2, respectively. The DCIs should be received before the earlier time between T0,1- Toffset,1 and T0,2- Toffset,2 at least when UL transmissions on band C and band D overlapped in time domain are scheduled. For simplicity, T0 can be defined as the start time of the earlier UL transmission, and UE processing time Toffset is the maximum value between Toffset,1 and Toffset,2, which can guarantee UE is capable to handle the received grants for UL Tx switching between two different band pairs.  
[image: ]
Figure 1a. UL transmission on band C and D start at the same time
[image: ]
Figure 1a. UL transmission on band C and D start at different time
Figure 1. Illustration of UL Tx switching between two different band pairs
Proposal 4. For Rel-18 UL Tx switching for 3 or 4 bands, when two Tx chains are switched between two different band pairs, UE determines how to perform Tx switching based on the grants received before T0-Toffset, where T0 is the earlier start time of the UL transmission after Tx switching, and Toffset is determined based on the maximum UE processing time for the UL transmissions triggering the switch.

	[10]
China Telecom
	If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), it was raised to discuss how to perform Tx switching in previous meeting, i.e. the two Tx chains are switched together as one Rel-18 Tx switching or switched as twice of Rel-18 Tx switching with separate switching periods.
We think there is also similar issue for Tx switching in previous release. As an example of 2Tx-2Tx switching between band A and B, two Tx chains are currently located on band A and uplinkTxSwitching-DualUL-TxState is configured as twoT, two one port UL transmissions are scheduled with the first one on band B and the second one on band A. If they are overlapped, one Tx chain is switched to band B for the two UL transmissions. Otherwise, both Tx chains are switched to band B for the first UL transmission and then switched to band A for the second UL transmission. Rel-18 can refer the mechanism in Rel-17 for the similar issue. The basic mechanism is based on the grants, if two UL transmissions on different bands are scheduled after Tx switching, when the two UL transmissions are at least partially overlapped in time domain, UE performs it as one Tx switching to transmit the two UL transmissions, otherwise as one possible Tx switching to transmit first UL transmission and another possible Tx switching to transmit second UL transmission. 
Based on Rel-17 timeline determination of Tx switching, if the two Tx chains are triggered to switch between two different band pairs, the UL grant should be received no later than the earlier time between T01-Toffset01 and T02-Toffset02, T01 / T02 is the start of the earlier/later UL transmission, Toffset1/ Toffset2 is the corresponding processing time of the earlier/later UL transmission.
Proposal 3: Conclude the Rel-17 mechanism can be reused to determine the switching for Rel-18 Tx switching:
· When a UE is triggered to perform TX switching for two UL transmissions on different bands, UE uses grants received before the earlier time between T01-Toffset01 and T02-Toffset02 to determine how to perform switching, where T01 / T02 is the start of the earlier/later UL transmission, Toffset1/ Toffset2 is the corresponding processing time of the earlier/later UL transmission.
· Based on the grants, when the two UL transmissions are at least partially overlapped in time domain, UE performs it as one Tx switching to transmit the two UL transmissions, otherwise as one possible Tx switching to transmit first UL transmission and another possible Tx switching to transmit second UL transmission.

	[12]
Apple
	For UL Tx switching, one remaining issue is related to the UL Tx switching case of  A(1Tx) + B(1Tx) -> C(1Tx) + D(1Tx) when it is triggered by two DCIs. It needs to be discussed under what conditions this can be considered as single switching instance or two switching instances, for example first DCI triggering A+B->C and the second DCI triggering A+B->D. In our view, this should be specified to avoid any ambiguity between the network and the UE because the switching gap durations might be different considering which of the two scenarios is assumed. In our view, the baseline condition should be that at least the UE is able perform the switching simultaneously in a single switching period location (based on the two triggers), i.e. no two different switching period location should be required by UE to perform switching, otherwise, UE determines these two triggers of UL Tx switching as two different UL Tx switching instances. One example scenario is illustrated in Figure 1.

[image: ]

Figure 1: Illustration of switching case A+B->C+D triggered by two DCIs

Proposal 1: For UL Tx switching case A(1Tx) + B(1Tx) ->  C(1Tx) + D(1Tx) triggered by two DCIs, the baseline requirements should be that the UE is able perform the switching simultaneously in a single switching period location (based on the two triggers), i.e. no two different switching period location should be required by UE to perform switching, otherwise, UE determines these two triggers of UL Tx switching as two different UL Tx switching instances

Furthermore, to ensure that the baseline condition is met, one possibility in terms of triggering timeline can be considered. The possibility could be specified in terms of when the second DCI triggering the UL Tx switching is received by the UE. Essentially, the end of second DCI triggering the UL Tx switching should be received by UE no later than T0 – max{Toffset1, Toffset2}, where T0 is the earlier point in time between T01 and T02, as illustrated in Figure 2. Otherwise, UE might already start the switching process for the first UL Tx switching trigger and therefore, the second trigger then needs to be considered as separate switching instance.

[image: ]
Figure 2: Illustration of switching case A+B->C+D triggered by two DCIs with unified timeline

Proposal 2: For NR Rel-18 UL Tx switching, for the switching case A(1Tx) + B(1Tx) ->  C(1Tx) + D(1Tx) triggered by two DCIs, the end of second DCI triggering the UL Tx switching should be received by UE no later than T0 – max{Toffset1, Toffset2}, where T0 is the earlier point in time between T01 and T02

	[15]
Qualcomm Incorporated
	In RAN1 #112, timeline issue was discussed but without conclusion. We share our views on how to determine the overlapped transmission is one or two switches.

To illustrate the issue, we assume the band A and B transmit before switch and band C and D transmit after switch(es), and start of transmission on band C is no later than D. We use Figure 1 for illustration. When the scheduled transmission is back-to-back UE needs to create a gap for switching period by dropping the transmission on the network configured bands. Here we assume the switch-from band group is configured with switching period location on frequency domain.
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Figure 1 Illustration of overlap transmission after switch. 
Case A) starts of transmission on band C and D are same; Case B) transmission on band C starts earlier.

As only one port is scheduled on C and D, the associated band of band C (first transmission after switch) is a key factor to determine the following switch. We would list below four possibilities for analysis.
· Alt. 1: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.
· Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.
· Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.
· Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

Alt. 1 Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.

As the band C’s associated band is band A, the Tx would be on band A and C after switch. UE needs to switch the Tx chain from band A to D for the second transmission. 

For Case A) the start of transmission on band C and D are same, UE could jointly create the switching gap before the start of the transmission (T0 in the figure). The switching gap is defined and maintained by RAN4. 

For Case B) the start of transmission on band C is earlier than band D, the switch to band D may lead to outage on band C transmission. If the band C is “unimpacted” during switching between band A and D, the switching on band D would not cause the outage on band C and the switching period on band D could be anywhere. For the “baseline” UE, the switching on band D would lead the outage on band C if the switching gap overlapped with band C transmission. To avoid the outage, we propose following rules for transmission/switching on band D for one switch: 
· The switch to band D is completed before T0, which is the start of transmission on band C.
· The start of transmission on band D should not be too late compared with T0. UE looks ahead the UL grants of band D transmission, and the look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.

For Case A), this alternative is exactly same as Alt. 1.
For Case B), this alternative is similar as Alt. 1 and the only difference is on the switching period as the 2nd Tx chain is from band B to D.

Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.

For Case A), this alternative is exactly same as Alt. 1
As the two Tx chains are on band C, the difference with above proposal is the switching period.

Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

As the band C’s associated band is band D, the Tx chain is already on band D after the switch at T0. For both Case A) and B), UE is with one switch and the switching gap is defined in RAN4.

Based on analysis above, we have following proposal for one switch.

Proposal 3: 
[bookmark: OLE_LINK1]When the switch-to bands are two and different with the switch-from band(s) (i.e. band A+B -> C+D), after switch start of band C transmission is no later than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C} according configuration uplinkTxSwitching-DualUL-TxState. Once the following condition is met, UE is with one switch. 
· If the two bands after switch start transmission at the same time, UE creates the switching gap before the start of the transmission for the two switches. The UL grants on both bands should be no later than T0-Toffset where Toffset is derived from the RAN4 defined switching gap.
· If start of band C transmission is earlier than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C}, the “baseline” UE is with one switch if following condition is met.
· The switch to band D is completed before T0, which is the start of transmission on band C.
· UE looks ahead the UL grants of band D transmission, the start of transmission on band D should be within a look ahead window from T0. The look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Figure 2 is illustration of two switches. The Tx chains are on band A and B, and the band C transmission is ahead of band D. Similar as above analysis for single switch, the most important issue is the 2nd Tx chain status after one Tx chain switches to band C. If the band C’s associated band is band D, the 2nd Tx chain would switch to band D when the 1st Tx chain switches to band C, there is no more switch needed before band D transmission. Otherwise, UE needs to switch the 2nd Tx chain before T2 by following current timeline of UL grants.
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Figure 2 Illustration of non-overlapped two transmission after switch.



Based on above, the situation can be summarized as below.
Summary
	· Issue 3-1: Whether any additional clarification and corresponding specification impact on determination of one Tx switching or two Tx switchings for the case of switching from A+B to C+D are necessary
· Necessary: [3], [4], [6], [9], [12], [15]
· Not necessary: [1], [5], [10]
· Issue 3-2: If additional clarification for the case where the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D) is necessary, what is the condition(s) to differentiate single Tx switching on two Tx chains and twice of Tx switching for each Tx chain (on top of determination timeline condition)
· Whether there is partial overlap between transmissions: [3], [4], [6], [9]
· Whether there is interruption on earlier transmission due to second switching for later transmission if performed (i.e., whether there is sufficient time gap for second switching): [3], [6], [9] 
· Whether start timing of transmissions are within a same reference slot: [3], [9], [15]
· Whether associated band of the earlier transmission band is the later transmission band: [15]
· Whether UE has advanced capability: [4], [15]
· No other condition than determination timeline condition: ([12])
· Issue 3-3: If additional clarification for the case where the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D) is necessary, how to define T0 and Toffset
· To determine the N2 of Toffset, the minimum SCS among the downlink carriers where the DCIs are received to trigger the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL: [3]
· To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL: [3]
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission: [4], [9], [12]
· the DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2 shall be no later than the earlier time between T01-Toffset01 and T02-Toffset02, where T02 is start time of uplink transmission on carrier-2, Tofset02 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-2, T01 is start time of uplink transmission on carrier-1, Tofset01 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-1: [6]



This issue has been discussed in previous meetings, but companies’ views are still divergent.
Regarding Issue 3-1, some companies argued we can just reuse current specification to determine one or two Tx switching, while some other companies proposed additional condition(s) for the determination. We should first check whether the additional conditions are essential or not considering this stage.
If the necessity for the additional condition(s) could be identified, we can discuss Issue 3-2 and 3-3. In addition, in such case we also need to consider TP although only one proponent company provided TP for this issue.
The moderator would like to ask companies to provide feedback on Issue 3-1 first, i.e., whether there is essential need of the additional condition(s) to determine one or two Tx switching in case of switching from A+B to C+D.
Proposed agreement 3.3-1
TBD
	Company
	Comment

	Qualcomm
	In general, we see quite a few different proposals and the fact is we never had a chance to discuss this scenario before. 
Meanwhile, we don’t think clarification of the switching is essential. 
From chipset vendor perspective, we propose to add “look-ahead” into the conditions due to concern of long time line waiting for the switching scheduling, if majority prefers to clarify this as an agreement. If eventually no consensus is agreed, we could also accept leaving it to IoDT and no clarification from RAN1.

	Apple
	In our view, we don’t think that the current specification can be reused here. Basically, this case is different  from current specification in the sense that the switching gap may change depending on second DCI (because now it involves another additional band). Therefore, the switching gap considering all 4 bands need to be taken into account and as a result T_offset can change. In current specifications, since the band involved remain the same, therefore such issue doesn’t exist there.
In terms of solution, following are our conisderations
· at least partial overlap between two transmissions
· second DCI should be received at the earliest point determined by T0 -Toffset, where T0 is the earlist among the two UL transmissions scheduled and Toffset is the longer duration between the two offsets. This allows UE implementation to know well in advance on what to expect

	ZTE
	We don’t see strong necessity to discuss this in Rel-18.
First of all, the same issue exists for Rel-16/17 as well, but there is no specification to clarify this. Companies agree this can be up to implementation and IoDT alignment. 
Secondly, the following Rel-16/17 spec can be reused for Rel-18 and avoid the out of order switching. With this, the necessity to re-discuss this issue in Rel-18 shrinks further.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].

	Samsung
	We think this can be handled by implementation similar to earlier Rel-16/Rel-17.

	China Telecom
	We think this can be similar to Rel-16/Rel-17.

	vivo
	We don’t think that the current specification can be reused to cover the 4-band switching. 
For 2-bands switching in R16/17, the switching period in determing Toffset is always the same, i.e., the switching period reported for band A+B. But for 4 bands switching, the switching period could change depending on at least two factors: 1). how does the UE perform switching, i.e., one or two switchings. 2). the capability of the UE performing the switching of 4 bands.
For the first factor, if UE performs two switchings, there would be two timelines to meet, and the switching period for each timeline corresponds to the value reported for the corresponding band pair. But if UE performs single switching, there would be a single switching period corresponding to 4-band switching for consideration. 
For the 2nd factor, if UE performs switching from A+B->C+D, the time required for a single 4-band switching for a basic UE is max{Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}. This value can be larger than Tswitch_A-C and Tswitch_B-D. While for a UE with advanced capabilities, the switching period for a single 4-band switching is min{max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}, which might be the smaller in some cases.
Thus, if it is not specified when a single switching should be performed, it implies that the UE may perform either one or two switchinges based on its implementation. In this case, the NW is not clear on how large the gap it should reserves. For example, Tswitch_A-C=Tswitch_B-D=35us, max{Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}=140us. In this case, which value should be used to determine Toffset  by NW side?
The below figure shows the timeline(s) for two Tx switchings and one Tx switching for A+B->C+D. If DCI 2 arrives at the time  slot shown in the left figure but UE determines to perform one Tx switching in the end, there is no sufficient time for switching.
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If the condition for single Tx swithing is not specified, as a potential solution, NW always ensures a timeline T0-Toffset restriction for the worst-case. In other words, the switching period to determine Toffset should be determined based on the larger switching period required under two switchings and one switching. Alternatively, T0-Toffset can determined as the earliest time instance among T0-Toffset required for two switchings and for one switching.
Proposal 3.3.-1-1:

If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, or when there would be interruption on the earlier UL transmission due to the second switching for the later UL transmission if performed,   to determine Toffset  is the larger one between the switching periods required for two switchings and for one switching.
Or 
Proposal 3.3.-1-2:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, or when there would be interruption on the earlier UL transmission due to the second switching for the later UL transmission if performed, T0-Toffset  is the earliest time instance among the T0-Toffset required for two switchings and for one switching.

	OPPO
	Similar view as ZTE.

	LGE
	We think the clarification is needed and helpful to specify 4-band switching clearly. At least two things should be defined as a condition of the one switching: (1) when two DCIs scheduling UL transmissions are received before T0-Toffset; (2) when two UL transmissions after switching are at least partially overlapped. In addition, T0 and/or Toffset should be defined accordingly.

	CATT
	We are ok with handled by implementation and can be similar to legacy method.

	MediaTek
	We don’t see a need for clarification. As agreed by RAN4, when there is “2-bands” to other “2-bands” switching, there is one switching period defined:
· Baseline: the switching period is max{Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}.
· Advance capability: the switching period is min{max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Clarification may not be essential/necessary: QCM, ZTE, Samsung, CTC, OPPO, CATT, MTK
· Clarification is necessary: Apple, vivo, LGE

	Xiaomi
	We also don’t see strong motivation to discuss this issue.

	Vivo3
	According to companies’ replies and some offline discussions, most seem to view the current case as similar to R16, where one Tx switching is assumed when two UL transmissions overlap. 
Regarding the uncertainty about determining T0-Toffset for R18 switching with two band pairs, if we follow the same logic as R16, i.e., assumes a single switching is performed, then T0-Toffset is determined based on the switching period for one switching. 
If this is the common understanding in the group, can we suggest drawing a conclusion to capture this common understanding?
Proposed conclusion:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, the timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1]

	Moderator (NTT DOCOMO)
	We can check if proposed conclusion from vivo is enough and ok for all companies.

Proposed conclusion 3.3-1:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, the timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1]

	Moderator (NTT DOCOMO)
	Proposed conclusion 3.3-1:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single UL Tx switching in [8, TS 38.101-1] where T0 is the start timing of earlier transmission after the UL Tx switching

Proposed TP from vivo:
	6.1.6	Uplink switching
<unchanged part omitted>
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching is triggered by two uplink transmissions that are at least partially overlapped in time domain on the 1st band and 2nd band, respectively, and UE is under the operation state in which 1-port transmission can be supported in the 3rd band and 4th band respectively, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start of the earlier uplink transmission in the two uplink transmissions, Toffset is the UE processing procedure time defined for the uplink transmission given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] assuming a single uplink switching is performed.




	Apple
	We support the TP from vivo, but maybe just a minor editorial update to align with legacy wording as below:

6.1.6	Uplink switching
<unchanged part omitted>
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching is triggered by for the two uplink transmissions that are at least partially overlapped in time domain on the 1st band and 2nd band, respectively, and UE is under the operation state in which 1-port transmission can be supported in the 3rd band and 4th band respectively, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start of the earlier uplink transmission in the two uplink transmissions, Toffset is the UE processing procedure time defined for the uplink transmission given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] assuming a single uplink switching is performed.


	Moderator (NTT DOCOMO)
	Proposed agreement 3.3-1:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single UL Tx switching in [8, TS 38.101-1] where T0 is the start timing of earlier transmission among the two UL bands transmissions on band C and band D

	6.1.6	Uplink switching
<unchanged part omitted>
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching is triggered for the two uplink transmissions that are at least partially overlapped in time domain on the 1st band and 2nd band, respectively, and UE is under the operation state in which 1-port transmission can be supported in the 3rd band and 4th band respectively, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start of the earlier uplink transmission in the two uplink transmissions, Toffset is the UE processing procedure time defined for the uplink transmission given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] assuming a single uplink switching is performed.








3.4	Deactivation of the cell in one band that is configured with UL Tx switching
In the contribution, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	After UE is configured with R18 3/4 bands UL Tx switching, the network may deactivate some or all SCells in a band involved in the UL Tx switching based on, for example, data traffic or due to power saving purpose. There are the following questions for this case:
1. If all cells in one band are deactivated, whether the band is counted in the determination of 2, 3 or 4 bands of UL Tx switching (i.e. Rel-16/17 or Rel-18 UL Tx switching) ?
2. Whether the associated band is still valid if all SCells in the band are deactivated?
3. How to determine the reference slot if a configured SCell related to UL Tx switching is deactivated?
For the first question, in our view, for simplicity of the specification and UE implementation, it is preferred to only rely on the RRC configuration to determine the UL Tx switching mode and which framework (R18 3/4 bands or R16/17 2 bands) to choose, regardless of SCell deactivation/activation. 
Therefore, we have the following proposal.
Proposal 4: Confirm that whether 2-band or 3-band or 4-band UL Tx switching mode is enabled is determined based on RRC configuration regardless of SCell activation/deactivation.
· The RRC parameters configured and associated with the UL Tx switching mode are effective regardless of SCell activation/deactivation.
For the second question, based on the proposal above, it is straightforward that the associated band configuration is valid even all SCells in the band are deactivated. No spec impact is needed. 
Observation 1: Associated band configuration is valid regardless of the activation state of the SCells in the band. 
For the third question, the current draft spec states only the active UL BWPs are considered for reference slot determination as follows. Thus, if an SCell is deactivated, the SCS of the deactivated SCell is not considered to determine the reference slot since there is no active UL BWP for a deactivated SCell. And no spec impact is observed.
	For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.


Observation 2: If an SCell is deactivated, the SCS of the SCell is not considered for the reference slot determination. 


	[4]
Spreadtrum Communications
	[bookmark: OLE_LINK55][bookmark: OLE_LINK56]When a serving cell configured for UL Tx switching is deactivated, two options were discussed.
	Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
[bookmark: OLE_LINK57]Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC



It has been agreed that determination of switching period location is based on the band priority for all switching cases. So the UL bands for UL Tx switching also only depends on UL bands configuration, no matter of deactivation/activation SCell by MAC-CE. Thus Option-2 is preferred. 
Proposal 5. When a serving cell configured for UL Tx switching is deactivated, keeping the number of bands unchanged for UL Tx switching configured by RRC.

	[6]
CATT
	When UE is configured 3/4 bands uplink Tx switching, and the SCell is deactivated, the following two issues should be discussed.
Issue-1: Reference slot determination
For uplink switching with 3 or 4 uplink bands, UE does not expect to perform more than one uplink switching in a reference slot. The SCS of reference slot corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers. When a SCell is deactivated, there is no active UL BWP on the configured SCell. For reference slot determination, the deactivated Scell should be ignored since there will be no transmission on the deactivated SCell. But latest CR [3] does not consider the deactivation cell issue.
Proposal 1： Adopt the following TP for sub-clause 6.1.6 in TS 38.214
	Reason for change: 
When UE is configured with 3/4 bands uplink  Tx switching, if one uplink SCell configured with UL Tx switching is deactivated, there is no active UL BWP on the configured uplink carrier. The deactivation Scell shall be ignored for reference slot determination. 
Summary of change: 
Change “the active UL BWPs of all the configured uplink carriers” to “the active UL BWPs of all the active uplink carriers of all configured 3 or 4 uplink bands”. 
Consequences if not approved:
There is no active UL BWP on the deactivation Scell and UE does not know how to obtain the SCS parameter.
6.1.6	Uplink switching
***********Text proposal of determining reference slot ****************** 
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the active configured uplink carriers of all configured 3 or 4 uplink bands.




Issue-2: Whether decreasing the number of bands for UL Tx switching 
When all cells on one or two bands are deactivated, there are two possible options for UL Tx switching procedure:
· Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
If there are 3 remaining active bands, the UE will regard that only 3 uplink bands are configured to perform UL Tx switching. This option can match the Tx switching procedure to actual uplink scheduling. But the associated band configured in UplinkTxSwitchingAssociatedBandDualUL also becomes invalid if all the Scell(s) on associated band are deactivated. It causes the issue of invalid associated band, and new scheme will lead more discussion and increases the complexity of spec.
If there are 2 remain active bands, the UE will regard that only 2 uplink bands are configured to perform UL Tx switching and goes back R16/R17 UL Tx switching framework. This option can match the Tx switching procedure to actual uplink scheduling. But the switching period duration shall be re-computed which increases the complexity of spec. 
So the option-1 is not preferred.
· Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC
For this option, the number of bands that may involve Tx switching is not changed. For associated band that is deactivated, it requires to clarify that the associated band is still valid even if all Scells on the associated band are deactivated. The option-2 is simple and is preferred.

Proposal 2: if all serving cells on one or two bands are deactivated,
· The UE should keep the number of bands unchanged for UL Tx switching configured by RRC
· Associated band is still valid even if all the Scell(s) on the band of  [AssociatedBand] are deactivated
Proposal 3: Adopt the following TP for sub-clause 6.1.6.2.2 in TS 38.214,
	Reason for change:
If a band is configured by [AssociatedBand], and if all uplink SCells on the band are deactivated, to avoid unclear operation on UL Tx switching, it requires to clarify that the [AssociatedBand] is still valid even if all Scell(s) on the band are deactivated
Summary of change:
Add a sentence “Associated band is still valid even if all the cell(s) on the band are deactivated” in current text proposal.
Consequences if not approved:
If a band is configured in parameter of [AssociatedBand], and if all uplink SCells on the band  are deactivated, UE behaviors of UL TX switching is unclear.
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands

***********Text proposal of  Associated Band ******************
If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Associated band is still valid even if all the Scell(s) on the band of  [AssociatedBand] are deactivated





	[10]
China Telecom
	The issue about deactivation of all the cells in one band configured for UL Tx switching was raised in the last meeting [3]. Whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated was proposed to be discussed. Although fallback to UL Tx switching with smaller number of bands can match the Tx switching procedure to actual uplink scheduling, it will cause RRC signaling overhead to update the associated band configuration if all the cells on an associated band are deactivated. The RRC signaling can not be updated as fast as Scell activation /deactivation which can be indicated by MAC-CE command. The simple way is the activated cells are chosen for UL transmission by gNB implementation. And the associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.
Proposal 4: Conclude the associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.

	[11]
NTT DOCOMO, INC.
	At RAN1#114bis meeting, following issues were raised and discussed, but there was no consensus at the meeting [5].
	· When a serving cell configured for UL Tx switching is deactivated,
· Issue 6-1: Whether/how the procedure of determining reference slot is affected
· Issue 6-2: If the deactivated serving cell is in the configured associated band of another band, whether/how the associated band determination is affected
~
There were comments that we should first discuss whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated.
We can discuss such point so that how to handle associated band can also be clarified. Following analysis in CATT contribution can be referred.
---
· Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
For this option, UE regards the deactivated Scell as not configured. When determining reference slot, UE does not consider the SCS of deactivation Scell. For example, when UE is configured with 4 uplink bands to perform UL Tx switching, and all the SCell(s) on a band are deactivated, UE will regard that only 3 uplink bands are configured to perform UL Tx switching. This option can match the Tx switching procedure to actual uplink scheduling. But the associated band configured in UplinkTxSwitchingAssociatedBandDualUL also becomes invalid if all the Scell(s) on associated band are deactivated.  And it will cause the issue of invalid associated band which increases the complexity of spec. So the option-1 is not preferred.
· Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC
For reference slot determining, the SCS of deactivation Scell can be provided by firstActiveUplinkBWP-ID. For associated band, it requires to clarify that the associated band is still valid even if all Scells on the associated band are deactivated. The option-2 is simpler and is preferred.
---



Regarding whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated, we think “Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC” is preferable principle. There are some parameters specific to Rel-16 UL Tx switching, Rel-17 UL Tx switching and Rel-18 UL Tx switching, respectively. When UE is configured with Rel-18 UL Tx switching, it would not be necessary to be configured with parameters specific to Rel-16/17 UL Tx switching. Therefore, even when all cells in one band are deactivated and the number of remaining bands are two, fallback to Rel-16/17 switching which requires parameters specific to Rel-16/17 UL Tx switching is not preferable.
Proposal 4:
Even when all cells in one band are deactivated and the number of remaining bands are two, Rel-18 UL Tx switching mechanism and parameters should be used.

Based on the above proposed principle, if the deactivated serving cell is in the configured associated band of another band, following two alternatives can be considered.
· Alt.1: The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.
· Alt.2: The associated band configuration is not valid if all Scell(s) on the band of associated band are deactivated, and it should be handled by certain rule (e.g., the switching is performed as twoT is configured (both Tx chains are switched to transmitting band) in such case, or the switching is performed to other band than associated band such as band having higher band priority).
Although Alt.1 is more aligned with the above proposed principle, we think Alt.2 is also possible as it is still based on Rel-18 UL Tx switching mechanism. From performance perspective, Alt.2 is preferable as it can avoid unnecessary switching from/to the deactivated band. On the other hand, Alt.1 can avoid any specification impact and in practice the band configured as associated band of another band would not be deactivated as it may be frequently used for transmission (otherwise the band would not be configured as associated band). Based on the above discussion, we are fine with either Alt.1 or Alt.2, and Alt.1 may be slightly preferable for the specification simplicity.
Proposal 5:
The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.

	[13]
LG Elecctronics
	At RAN1#114bis, RAN1 has discussed the following proposal on how to handle the case where all the cells belonging to one of the bands configured with UL Tx switching are deactivated. 
	Proposed agreement 3.6
· For the reference slot determination, if one uplink SCell configured with UL Tx switching is deactivated, the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID for the SCell.
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.


Regarding the 1st bullet, the reference slot in the current spec is determined based on the SCS of the active UL BWP. Since there is no active UL BWP for the deactivated cell, it is no need to count the deactivated cell for the reference slot determination. So, in our view, we don’t need to further discuss the 1st bullet.
For the 2nd bullet, we agree with the proposal in principle. However, we are confused which part of RAN1 spec should be impacted since there is no related part to the deactivated cell in the current/latest draft CR for UL Tx switching. We would be OK with the 2nd bullet as conclusion to be captured in chair note for clarification.
Proposal #3: For the associated band having only deactivated cells, the associated band configuration is still valid.

One more thing to be considered is how to efficiently determine the switching period length or switching period location when all SCell(s) within the associated band are deactivated. Since the associated band with only deactivated cells has no actual transmission, further discussion may be needed whether there is a room for reducing the interruption of UL transmissions by UL Tx switching. It would be desirable if the amount of switching gap could be reduced by considering the associated band consisting of deactivated cells. We can further discuss whether/how to determine the switching period length or switching period location for the switching involved in which the associated band all SCells are deactivated.
Proposal #4: For an associated band having only deactivated cells, further discussion may be needed on how to determine the switching period length or switching period location for the switching involving the associated band.

In addition, there were comments at the previous meeting that it should be first discussed whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated. In our view, it should be a burden for both NW and UE side to dynamically change the operating mode between Rel-16/17 Tx switching and Rel-18 Tx switching since they are designed differently in terms of RRC configuration and switching conditions, and so on… In addition, we are not convinced there is no potential issue when those two operating modes are allowed to be changed dynamically. In this perspective, we do not support any fallback mechanism from Rel-18 switching to Rel-16/17 switching. 
Proposal #5: Not support any fallback mechanism from Rel-18 switching to Rel-16/17 switching



Summary
	· Issue 4-1: If all cells in a band are deactivated, whether the band is counted in the determination of 2, 3 or 4 bands of UL Tx switching (i.e. Rel-16/17 or Rel-18 UL Tx switching)
· It is still counted (i.e., not fallback to Rel-16/17 UL Tx switching): [1], [4], [6], [10], [11], [13]
· Issue 4-2: If all cells in a band which is configured as associated band for other band(s) are deactivated, whether the associated band configuration is still valid
· It is still valid (i.e., switching another Tx chain to the associated band with all deactivated cell(s) happens): [1], [6], [10], [11], [13]
· Further discussion on how to determine the switching period length and location may be needed if there is a room for reducing the interruption of UL transmissions by UL Tx switching: [13]
· It is not valid and another Tx chain is switched based on certain rule: ([11])
· Issue 4-3: If all cells in a band are deactivated, how to determine the reference slot
· The SCS of the deactivated SCell is not considered for the reference slot determination: [1], [6]



For Issue 4-1, it was discussed at the RAN1#114bis meeting. At this meeting, all companies providing inputs share the same view that UL Tx switching mode (i.e., Rel-16/17 or Rel-18) should be determined based on RRC configuration irrespective of activation/deactivation. This principle itself may not have any specification impact but it is good to have the conclusion.
Proposed conclusion 3.4-1 (Closed)
· Even if all cells in a band are deactivated, the band is counted in the determination of 2, 3 or 4 bands of UL Tx switching (i.e. Rel-16/17 or Rel-18 UL Tx switching is determined based on RRC configuration irrespective of activation/deactivation).
· No TP is necessary for above.

	Company
	Comment

	Qualcomm
	We support FL’s proposed conclusion.

	Apple
	Fine

	ZTE
	Support

	Samsung
	We support FL proposed conclusion 3.4-1

	China Telecom
	Support

	NTT DOCOMO
	We support proposal 3.4-1

	vivo
	Support

	OPPO
	Support

	LGE
	Support FL’s proposed conclusion

	CATT
	Support

	MediaTek
	Fine with the proposal.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
It seems all companies are fine with proposed conclusion 3.4-1.

	Xiaomi
	Support

	Moderator (NTT DOCOMO)
	Conclusion
· Even if all cells in a band are deactivated, the band is counted in the determination of 2, 3 or 4 bands of UL Tx switching (i.e., Rel-16/17 or Rel-18 UL Tx switching is determined based on RRC configuration irrespective of activation/deactivation).
· No TP is necessary for above.




For Issue 4-2, it was also discussed at the RAN1#114bis meeting. At this meeting, all companies providing inputs share the same preference that the associated band configuration is still valid even if all cells in the associated band are deactivated. There is a corresponding TP from one proponent company and it can also be discussed. Regarding how to determine the switching period length and location, the moderator thinks that once it is decided as “associated band configuration is still valid”, there should be no difference from the case where the associated band has active cell(s). So, it seems no additional discussion/clarification is necessary.
Proposed agreement 3.4-2 (Closed)
· Even if all cells in a band which is configured as associated band for other band(s) are deactivated, the associated band configuration is still valid and switching another Tx chain to the associated band with all deactivated cell(s) is possible.
· Following TP is adopted
· Reason for change: If a band is configured by associatedBand, and if all uplink SCells on the band are deactivated, to avoid unclear operation on UL Tx switching, it requires to clarify that the associatedBand is still valid even if all Scell(s) on the band are deactivated.
· Summary of change: Add a sentence “Associated band is still valid even if all the cell(s) on the band are deactivated” in current text proposal.
· Consequence if change is not applied: If a band is configured in parameter of associatedBand, and if all uplink SCells on the band are deactivated, UE behaviors of UL TX switching is unclear.
	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Associated band is still valid even if all the Scell(s) on the band of  associatedBand are deactivated



	Company
	Comment

	Qualcomm
	We support the direction of the proposal, but the wording may need further polish. 

	Apple
	Fine

	ZTE
	We agree with the intention of this proposal and also agree with moderator that there is no need to have any spec change. 

	Samsung
	We support FL proposed agreement 3.4-2 in principle but we should find some better wording in the online session.

	China Telecom
	Support the direction of the proposal.

	NTT DOCOMO
	We support proposal 3.4-2, and no TP may be necessary as there is no text limiting to activated cell.

	vivo
	Same view as ZTE, no spec change is needed.

	OPPO
	We agree with the intention of this proposal and also agree with moderator that no additional discussion/clarification is necessary. The proposed wording is a bit too strong since it seems to say the associated band is valid no matter what. Maybe people can consider a tone from the other way around, if it is agreed to say something for such clarification: 
The deactivation of all the SCells on a band of associatedBand does not make the band invalid in the above procedure. 

	LGE
	We support the direction of the proposal, but do not think the corresponding TP is needed.
Regarding how to determine the switching period length and location in this case, we would like to note that if the deactiaved cells are considered on the determination of switching period it would be helpful to optimize some switching cases with a band with deactivated cells.

	CATT
	We support the proposal and TP.

	MediaTek
	We are generally fine with the proposal.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.4-2 and TP: Apple, CTC, CATT, MTK
· Support the proposed agreement 3.4-2 and TP with better wording: QCM, Samsung, OPPO
· Support the proposed agreement 3.4-2 without TP: ZTE, DCM, vivo, LG

	Huawei, HiSilicon
	Suggest a shorter but cleaner wording for the proposal,
· Even if all cells in a band which is configured as associated band for other band(s) are deactivated, the any associated band configuration that is indicating the band as associated band for the other band(s) is still valid for the text in S6.1.6 of TS 38.214 and switching another Tx chain to the associated band with all deactivated cell(s) is possible.
Not sure if a TP is needed. But the proposed TP is not good enough.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.4-2 and TP: Apple, CTC, CATT, MTK
· Support the proposed agreement 3.4-2 and TP with better wording: QCM, Samsung, OPPO, HW/HiSi
· Support the proposed agreement 3.4-2 without TP: ZTE, DCM, vivo, LG

Proposed agreement 3.4-2
· Even if all cells in a band which is configured as associated band for other band(s) are deactivated, the associated band configuration is still valid and switching another Tx chain to the associated band with all deactivated cell(s) is possible.
Alt.1: Following TP is adapted.
	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Associated band is still valid even if all the Scell(s) on the band of associatedBand are deactivated


Alt.2: Following TP is adapted.
	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Even if all cells in a band are deactivated, any associated band configuration that is indicating the band as associated band for the other band(s) is still valid for the text in S6.1.6 of TS 38.214.


Alt.3: no TP is necessary for above.


	Xiaomi
	Support

	Moderator (NTT DOCOMO)
	Agreement
The following TP is agreed for TS38.214 clause 6.1.6.2.2
If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Even if all cells in a band are deactivated, that does not invalidate the associated band configuration that is indicating the band as associated band for the other band(s) for the definition in clause 6.1.6.





For Issue 4-3, although it is only mentioned by two companies, there were some other companies sharing the same view at the RAN1#114bis meeting as captured in [16]. Similar to Issue 4-2, there is one company proposing the corresponding TP, and hence it can be discussed.
Proposed agreement 3.4-3 (Closed)
· If all cells in a band are deactivated, the SCS of the deactivated SCell is not considered for the reference slot determination.
· Following TP is adopted
· Reason for change: When UE is configured with 3/4 bands uplink  Tx switching, if one uplink SCell configured with UL Tx switching is deactivated, there is no active UL BWP on the configured uplink carrier. The deactivation Scell shall be ignored for reference slot determination.
· Summary of change: Change “the active UL BWPs of all the configured uplink carriers” to “the active UL BWPs of all the active uplink carriers of all configured 3 or 4 uplink bands”.
· Consequence if change is not applied: There is no active UL BWP on the deactivation Scell and UE does not know how to obtain the SCS parameter.
	For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the active configured uplink carriers of all configured 3 or 4 uplink bands.



	Company
	Comment

	Qualcomm 
	We support the FL’s proposal.

	Apple
	Support

	ZTE
	Fine with the intention.  
While “active UL BWPs of all configured uplink carriers” is clear enough. There is no active UL BWPs for the deactivated SCell. No need of the TP.

	Samsung
	We support the FL proposed agreement 3.4-3

	China Telecom
	Fine.

	NTT DOCOMO
	We support proposal 3.4-3.

	vivo
	Same view as ZTE, there is no active UL BWPs for the deactivated SCell, thus no spec change is needed.

	OPPO
	Fine with intention.
But we do not see a need to mention “active” for UL carrier. As ZTE says, there is no non-active UL carrier that can contain an active UL BWP. We have a bit concern in mentioning “active” in too many places, since this “active/non-active” status can be made dynamic, either already or in future. There is also another minor wording issue in “all configured 3 or 4 uplink bands”, which does not seem clear enough to echo the configuration purpose. So we prefer a modification as following: 
	For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers of all the 3 or 4 uplink bands configured for uplink switching.




	LGE
	Share the view with ZTE and vivo

	CATT
	We support the proposal and corresponding TP.

	MediaTek
	Fine with the proposal

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.4-3 and TP: QCM, Apple, Samsung, CTC, DCM, CATT, MTK
· Support the proposed agreement 3.4-3 and TP with better wording: OPPO
· Support the proposed agreement 3.4-3 without TP: ZTE, vivo, LGE

	Huawei, HiSilicon
	TP is unnecessary because of no active BWP in a deactivated cell.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.4-3 and TP: QCM, Apple, Samsung, CTC, DCM, CATT, MTK
· Support the proposed agreement 3.4-3 and TP with better wording: OPPO
· Support the proposed agreement 3.4-3 without TP: ZTE, vivo, LGE, HW/HiSi

Proposed agreement 3.4-3
· If all cells in a band are deactivated, the SCS of the deactivated SCell is not considered for the reference slot determination.
Alt.1: Following TP is adapted.
	For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the active configured uplink carriers of all configured 3 or 4 uplink bands.


Alt.2: no TP is necessary for above.


	Xiaomi
	We tend to agree with companies that the current wording is sufficient.

	Moderator (NTT DOCOMO)
	Based on the Tuesday online session discussion, TP for the case where SCell(s) in a band is deactivated would not be necessary as “active UL BWPs” in current description is clear. On the other hand, we would need to consider the case where SCell(s) in a band is dormant, as “active UL BWPs” may include dormant BWP.
We can discuss any potential update to address above point.

	Nokia, NSB
	There is a problem that as far as I can see we don’t have a definition for “Active UL carrier”, at least we don’t have one in 38.214. And as we have a concept of active UL BWP, the active UL carrier sounds more like a carrier on which the UE is currently transmitting than a carrier that has an active BWP other than dormant BWP. Maybe the following could be considered instead:
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active non-dormant UL BWPs of all the configured uplink carriers of all configured 3 or 4 uplink bands.

	ZTE
	Companies can check the existing 38.321 spec (copied below), the dormant BWP is also considered as “active BWP” if it is activated.

1>	if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP:
2>	stop the bwp-InactivityTimer of this Serving Cell, if running.
2>	not monitor the PDCCH on the BWP;
2>	not monitor the PDCCH for the BWP;
2>	not receive DL-SCH on the BWP;
2>	not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;
2>	suspend any configured uplink grant Type 1 associated with the SCell;
2>	if configured, perform beam failure detection and beam failure recovery for the SCell if beam failure is detected.


	Vivo3
	As the active dormant bwp may have no SCS, it seems that the outcome ofµUL determination is the same regardless of whether the clarification on non-dormant bwp is included or not.

	Moderator (NTT DOCOMO)
	Updated proposed conclusion 3.4-3
· If all cells in a band are deactivated, the SCS of the deactivated SCell is not considered for the reference slot determination.
· If all cells in a band are dormant, the SCS of the dormant SCell is not considered for the reference slot determination as the active dormant BWP has no SCS.

	Moderator (NTT DOCOMO)
	Conclusion
· If all cells in a band are deactivated, the SCS of the deactivated SCell is not considered for the reference slot determination.
· If all cells in a band are dormant, the SCS of the dormant SCell is not considered for the reference slot determination.





3.5	Restriction on the minimum separation time
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	Reason for changes:
In the RAN1#112 meeting, the following agreement is achieved to determine the minimum separation time between two uplink Tx switching. 
	Agreement in RAN1#112
Confirm the working assumption with following updates
working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}


In the agreement, as one of conditions to trigger the minimum separation time, all UL transmissions involved in the two uplink switching are also located within the two consecutive reference slots. Although this aspect was further confirmed during the discussions of the first draft of editor CR, it is not clearly reflected yet in the latest draft CR, as shown below. Because the phrase “at least three bands are involved in the transmissions” is far from the condition phrase “within any two consecutive reference slots”, it can still be misinterpreted as that the transmissions in the phrase “at least three bands are involved in the transmissions” is not subject to the phrase “within any two consecutive reference slots” but only subject to “before the first switch”. A proper minimized change could be to rephrase the two agreed conditions as two sub-bullets.
	-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.


Summary of changes:
· Confirm and clarify that for the determination of minimum separation time all of the UL transmissions involved in the two uplink switching are within any two consecutive reference slots.
Consequence if no such changes:
· Incorrect specification because the specification text is not fully aligned with the agreement. 
Proposal 3: Adopt the TP#3 in Appendix.
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 
-	when the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
      the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >






Based on above, the situation can be summarized as below.
Summary
	· Issue 5-1: Whether there is any necessary update for TS38.214 CR regarding the minimum separation time part
· Need to clarify that for the determination of minimum separation time all of the UL transmissions involved in the two uplink switching are within any two consecutive reference slots: [1]



The moderator believes that the latest CR of TS38.214 intends to reflect agreements including the point raised by [1], while the suggestion in [1] is to avoid potential misinterpretation due to long sentence. The moderator would like to ask companies to check the proposal in [1] and provide feedback on whether the proposed change is necessary or not.
Proposed agreement 3.5-1 (Closed)
· Following TP is adopted.
· Reason for change: The agreement on the restrictions on the minimum separation time should be reflected in RAN1 specification.
· Summary of change: -	Confirm and clarify that for the determination of minimum separation time all of the UL transmissions involved in the two uplink switching are within any two consecutive reference slots.
· Consequence if change is not applied: Incorrect specification because the specification text is not fully aligned with the agreement.
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 
-	when the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
      the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >



	Company
	Comment

	Qualcomm 
	We don’t see the necessasite to make the change. There is no ambiguity of the former wording. 

	Apple
	Not necessary, but can live with the change

	ZTE
	We agree with moderator’s analysis and we also don’t think this change is necessary.

	Samsung
	Same view as Qualcomm. Don’t see ambiguity in current wording. 

	NTT DOCOMO
	We are also fine with current wording.

	vivo
	We support this clarification

	OPPO
	Not necessary.

	LGE
	Current wording seems clear to us. No need to change it.

	MediaTek
	The change is not essential, but we don’t have strong concern.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.5-1: DCM, vivo, LGE
· Can accept it: Apple, MTK
· No need the TP: QCM, ZTE, Samsung, OPPO

	Huawei, HiSilicon
	As explained in our tdoc, the proposal is to remove the possible misinterpretation that the spec text is not line with the RAN1 agreement as copied below, where the UL transmissions involved in the two uplink switchings are also within the two consecutive reference slots. The idea is to make it clear that the sentence about UL transmissions is surely under the umbrella of the “two consecutive reference slots”.
It seems no company to feel our proposal incorrect. With the same understanding in the group, for those companies claiming no need, would it be possible to reconsider the small and simple changes in order to make the spec cleaner? If not, could you please elaborate your strong concern a bit?
@FL, the TP in the proposal 3.5-1 seems to have some formatting issue, resulting in different format from our proposal. We fix the format directly to your proposal. Please have a check. 

If the concern is that the motivation of the previous TP is not clearly reflected by the change and thus causes no need to have it, then a revised TP is proposed as below, with the reasoning,
· The time-range clause “before the first switch, between the first switch and the second switch, and after the second switch” should only mean all uplink transmissions within the two reference slots. However, the time-range clause can be misinterpreted to replace the other time-range clause “within any two consecutive reference slots” so that any transmissions after the second switch and before the first switch are taken into account for the counting of involved bands. Therefore, replacing the concerned clause with simple word “all” can also prevent such misinterpretation.
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in all the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >




	Agreement in RAN1#112
Confirm the working assumption with following updates
working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}




	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.5-1: DCM, vivo, LGE, HiSi
· Can accept it: Apple, MTK
· No need the TP: QCM, ZTE, Samsung, OPPO

Proposed agreement 3.5-1
Alt.1: Following TP is adapted.
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 
-	when the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
      the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >


Alt.2: Following TP is adapted.
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in all the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >


Alt.3: No TP is necessary.


	Xiaomi
	We are ok with the change.

	Vivo3
	We prefer alt1. 
If my memory is correct, it was commeted in the previous meeting that wording like ‘All transmissions’ is not clear, and ‘before/between/after~’ were added for better clarity. So it is not preferred to remove ‘before/between/after~’.

	Moderator (NTT DOCOMO)
	Agreement
Alt.1: Following TP is agreed for TS38.214
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 
-	when the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
      the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >







3.6	Higher layer parameter name updates in TS38.214 CR
In the contribution, following proposals were made.
	[2]
ZTE
	Below we summarize the latest situation of length determination of switching period based on the latest RAN1 and RAN4 agreements. Note that based on the latest LS R1-2310805(R4-2317610), the previous conclusion made for the ‘the unaffected band case’ is revised. 
	Switching case
	Length determination of switching period

	A+B  C
C  A+B
	Default method:
The switching period is max{, }
Option UE capability [uplinkTxSwitchingPeriod1T1Tto2T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C and C to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added.


	A+C  B+C
	Band C is NOT involved in the UL Tx switching:
· The switching period is . UE indicates the band C as non-affected band with maintainedUL-Trans-r18 for band pair [A, B].
Band C is involved in the UL Tx switching:
· The switching period is . UE does not indicate maintainedUL-Trans-r18.
· The switching period is indicated by UE capability SwitchingPeriodUnaffectedBandDualUL-r18. UE does not indicate maintainedUL-Trans-r18.


	A+B  C+D
	Default method:
The switching period is max{, , , }
Option UE capability [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added
Option UE capability which cannot be reported simultaneously with the [uplinkTxSwitchingPeriod1T1Tto1T1T]:
· The switching period is min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}. According to the RAN4 LS [2], this is applied only if the network schedules the UE according to UE's indicated switching order, otherwise, default method is used. Our companion contribution for this RAN4 LS can be found in [3].
· 


To reflect the above changes, the following update is made. Note that two different UE capabilities are involved in the UE behaviours for switching case “A+C  B+C”.
Proposal 2: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	[bookmark: _Hlk149747559]-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL maintainedUL-Trans in the capability SwitchingPeriodUnaffectedBandDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].




	[10]
China Telecom
	The parameter uplinkTxSwitchingMoreBands-r18 is defined in [4] for the indication of UL band list, band pair list and other configurations for Rel-18 UL Tx switching. It is proposed the parameter is also reflected in TS38.214 section 6.1.6 as the following TP.
	<omitted text>
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching or uplinkTxSwitchingMoreBands. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
<omitted text>



In [5][6], uplinkTxSwitchingMaintainedUL-Trans-r18 is defined to indicate that UL transmission with the number of Tx chain unchanged is allowed on the band during UL Tx switching between two other bands when UL Tx switching is configured as specified in 38.101-1. Absence of this field means there is interruption in all UL bands during the switching. So UplinkTxSwitchingAdditionalPeriodDualUL in the following sub-bullet should be uplinkTxSwitchingMaintainedUL-Trans.
	<omitted text>
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL uplinkTxSwitchingMaintainedUL-Trans for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].
<omitted text>



Parameter uplinkTxSwitchingOptionForBandPair-r18 is used for UE capability reporting indicating whether switchedUL or dualUL or both switching options is supported for a given band pair [5][6]. The paremeters in the below sub-bullet needs to be updated with aligned parameter name.
	<omitted text>
-	If the UE indicated a uplinkTxSwitchingOption-bandPair uplinkTxSwitchingOptionForBandPair set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'dualUL' for that band pair.
-	If the UE indicated a uplinkTxSwitchingOptionForBandPair uplinkTxSwitchingOption-bandPair  set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'switchedUL' for that band pair.
<omitted text>



Proposal 6: Adopt the TP to reflect uplinkTxSwitchingMoreBands configuration, and correct the UE capability name as uplinkTxSwitchingMaintainedUL-Trans and uplinkTxSwitchingOptionForBandPair for Rel-18 Tx switching.

	[11]
NTT DOCOMO, INC.
	In the endorsed TS38.214 CR in [3], higher layer parameter names are updated according to the latest RAN2 CRs. One of the updates was in following part.
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].


We noticed that the updated UE capability signaling name would be wrong based on checking TS38.306 CR in [4] and the latest TS38.306 CR as below.
	- 	SwitchingPeriodUnaffectedBandDualUL-r18 indicates for a given band pair {band X and band Y}, whether/how the switching period is to be applied on band X, Y, Z, when a UL Tx switching is triggered from band pair {band X and band Z} to band pair {band Y and band Z}, as defined in 38.101-1 [2]. If absent for band Z, the UE is not required to transmit on any UL bands, if switching period is located on X, during the switching period reported for the band pair of band X and band Y.
- 	maintainedUL-Trans-r18 indicates that if the switching period is located on band X, the UE is capable of uplink transmission on band Z and is not required to transmit on band X and Y during the switching period reported for the band pair of band X and band, as specified in 38.101-1 [2]. 

	UplinkTxSwitchingAdditionalPeriodDualUL-r18
Indicates the UL Tx switching period for switching between a band pair and another band pair or another band, when Rel-18 UL Tx switching is configured by uplinkTxSwitchingMoreBands-r18. If the capability is not reported, the switching period reported in switchingPeriodFor2T-r18 or switchingPeriodFor1T-r18 applies, as specified in TS 38.214 [12] and TS 38.101-1 [2]. 
-	bandPairIndex1-r18/bandPairIndex2-r18 xx refers to the xxth band pair entry in the band pair list indicated by ULTxSwitchingBandPair-r18.
-	bandIndex-r18 xx refers to the xxth band entry in this band combination.
-	switchingAdditionalPeriodDualUL-r18 indicateds the length of switching period for switching between one band pair indicated by bandPairIndex1-r18 and another band pair indicated by bandPairIndex2-r18 or another band indicated by bandIndex-r18.
-	n35us represents 35 us, n140us represents 140us, and so on, as specified in TS 38.101-1 [2].
A UE supporting this feature shall also indicate the support of dualUL switching option for the band pair(s) indicated in bandPairIndex1-r18/bandPairIndex2-r18.


[bookmark: _Hlk149669889]Above part of TS38.214 CR intends that when switching is performed from A+C to B+C, if the UE has “advanced” capability, the switching gap prevents the transmission on A and/or B but does not prevent the transmission on C. According to the TS38.306 CR shown above, maintainedUL-Trans-r18 is the “advanced” capability for such case, while UplinkTxSwitchingAdditionalPeriodDualUL-r18 is different capability to report the length of switching period for the case where both of two Tx chains perform switching with the length different from basic case (max of reported switching periods of corresponding band pairs). Therefore, “UplinkTxSwitchingAdditionalPeriodDualUL” in TS38.214 CR should be replaced by “maintainedUL-Trans”.
Proposal 2:
Following TP is adopted to replace “switchingAdditionalPeriodDualUL” by “uplinkTxSwitchingMaintainedUL-Trans”.
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualULmaintainedUL-Trans for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].



In addition, there is another parameter name which needs to be updated according to TS38.306 CR as below.
	-	uplinkTxSwitchingOptionForBandPair-r18 indicates whether switchedUL or dualUL or both switching options is supported for a given band pair as specified in TS 38.214 [12]. 


In the endorsed TS38.214 CR in [3], corresponding parameter name is described as “uplinkTxSwitchingOption-bandPair”, and hence the revision would need to be reverted.

Proposal 3:
Replace “uplinkTxSwitchingOption-bandPair” by “uplinkTxSwitchingOptionForBandPair” in TS38.214 CR.

	[15]
Qualcomm Incorporated
	In [2] RAN4 informs RAN1 the updated agreements on “unaffected band” as below. 
	Three-band switching case
Note: The conclusion in this issue is to changing the agreement for ‘The unaffected band case’ included in R4-2310495, LS to RAN2 in RAN4#107. The changed part is to revise the [on-unaffected-band-involved] definition so that a new value from the set {35 us, 140 us, 210 us} would be reported instead of a fixed relaxed value. 
When the bands scheduled for uplink transmission before Tx switching is band A and band C, and the bands scheduled for uplink transmission after Tx switching is band B and band C. 
An optional capability [TBD ULTxSAdditionalPeriod-on-unaffected-band-involved] is agreed to independently report switching period for the case that the unaffected band is involved in the switching process. 
· The granularity is per band C for each pair of bands (A, B), including the switch-from band and the switch-to band, in each band combination. i.e. the same as uplinkTxSwitchingMaintainedUL-Trans-r18.
· The UE is not required to transmit on any of the three bands during the switching period.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· This capability cannot be reported simultaneously with the uplinkTxSwitchingMaintainUL-Trans-r18, since unaffected band will not be able to maintain transmission while involved in the switching



The LS mentioned two UE capabilities “ULTxSAdditionalPeriod-on-unaffected-band-involved” and “uplinkTxSwitchingMaintainUL-Trans-r18”. To further clarify the whole agreement, we cite the agreed CR [4] below.
	The two band pairs supporting dualUL are denoted as band pairs of {band X and band Z} and {band Y and band Z}. When one transmitter is switched between band X and band Y,
–	if the UE indicates the band Z as non-affected band with [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] for band pair [X, Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18], UE is not required to transmit on any of the three bands during the switching period during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-4;
–	if the UE does not indicate [“1”] in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18] and if UE additionally reports the capability  [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] as optional UE behaviour, UE is not required to transmit on any of the three bands during the switching period indicated by UE capability [TBD ULTxSAdditionalPeriod-on-unaffected-band-invovled] located on band X, as shown in Figure 6.3A.3.3.6-4.




The above agreement could be summarized as below 3 states when UE switches from band X + Z to Y + Z.
1. If UE reports “Maintained UL”, UE can transmit on Z during the switching between band X and Y. 
2. If UE does NOT report “Maintained UL”, UE is not required to transmit on Z during switching between X and Y. Baseline and the gap on Z is the length (and location) of the switching period X-Y. 
3. If UE needs longer gap on Z than switching period between X-Y with the condition that band Z is scheduled to transmit across the UL switching gap between X-Y. “The additional period on unaffected band”.

RAN1 CR has one paragraph based on former RAN4 agreement. It would be necessary to update the capability IE filed “UplinkTxSwitchingAdditionalPeriodDualUL” to “uplinkTxSwitchingMaintainedUL-Trans-r18” based on the above new agreement. For the rest two states (#2 and #3), transmission on band Z (1st band in RAN1 CR) would be outage with either Tswitch_x_y or a larger value. Based on another RAN1 agreement in RAN1#114bis, RAN1 would only refer RAN4 spec (TS38.101-1) for the length of switching period.
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].




Proposal 2: 
Update the capability IE filed “UplinkTxSwitchingAdditionalPeriodDualUL” to “uplinkTxSwitchingMaintainedUL-Trans-r18” .



Summary
	· Issue 6-1: Whether the higher layer parameter name “UplinkTxSwitchingAdditionalPeriodDualUL” needs to be updated
· It should be revised to “maintainedUL-Trans”: [2], [10], [11], [15]
· Issue 6-2: Whether the higher layer parameter name “uplinkTxSwitchingOption-bandPair” needs to be updated
· It should be revised to “uplinkTxSwitchingOptionForBandPair”: [10], [11]



There are two points identified by companies that higher layer parameter name needs to be updated. The moderator thinks both points raised by companies are correct and should be reflected according to the latest RAN2 CRs. Note that RAN2 is discussing updated CRs of TS38.306/331 for UL Tx switching, and some parameter names are further updated from the latest endorsed CRs.

Proposed agreement 3.6-1 (Closed)
· Following TP is adopted.
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualULmaintainedUL-Trans for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].



	Company
	Comment

	Qualcomm
	We are fine with the updates which aligns the RRC IE across WGs.

	Apple
	Support

	ZTE
	Fine

	Samsung
	We support FL proposed agreement 3.6-1

	China Telecom
	Isn’t the parameter name uplinkTxSwitchingMaintainedUL-Trans?

	NTT DOCOMO
	We support proposal 3.6-1 and parameter name comes from the latest draft CR discussed in RAN2.

	vivo
	Support

	OPPO
	Fine

	CATT
	Support

	MediaTek
	Support

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
· It seems all companies are fine with proposed conclusion 3.6-1.

	Xiaomi
	Support.

	Moderator (NTT DOCOMO)
	Proposed agreement 3.6-1
· Following TP is adapted for TS38.214
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualULmaintainedUL-Trans for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].






Proposed agreement 3.6-2 (Closed)
· Following TP is adopted.
	-	If the UE indicated a uplinkTxSwitchingOption-bandPair uplinkTxSwitchingOptionForBandPair set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'dualUL' for that band pair.
-	If the UE indicated a uplinkTxSwitchingOptionForBandPair uplinkTxSwitchingOption-bandPair  set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'switchedUL' for that band pair.



	Company
	Comment

	Qualcomm
	We are fine with the updates which aligns the RRC IE across WGs.

	Apple
	Support

	ZTE
	Fine

	Samsung
	We support FL proposed agreement 3.6-2

	China Telecom
	Support

	NTT DOCOMO
	We support proposal 3.6-2.

	vivo
	Fine

	OPPO
	Fine

	LGE
	Support

	CATT
	Support

	MediaTek
	Support

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
It seems all companies are fine with proposed conclusion 3.6-2.

	Xiaomi
	Support.

	Moderator (NTT DOCOMO)
	Proposed agreement 3.6-2
· Following TP is adapted for TS38.214
	-	If the UE indicated a uplinkTxSwitchingOption-bandPair uplinkTxSwitchingOptionForBandPair set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'dualUL' for that band pair.
-	If the UE indicated a uplinkTxSwitchingOptionForBandPair uplinkTxSwitchingOption-bandPair  set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'switchedUL' for that band pair.








3.7	Conditions for triggering switching and the length determination of switching period
In contributions, following issues and proposals were raised.
	[2]
ZTE
	In RAN1#114bis meeting, RAN1 agreed that conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1. 
	Agreement
· For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification. LS is endorsed in R1-2310584.



Thus, the following update is made to reflect the above agreements.
Proposal 1: Adopt the following TP for Rel-18 UL Tx switching for TS38.214.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is defined in [8, TS 38.101-1] for determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.






Based on above, the situation can be summarized as below.
Summary
	· Issue 7-1: Whether there is any necessary additional update for TS38.214 CR according to the RAN1 agreement made at RAN1#114bis
· Update for 1st paragraph in 6.1.6 is necessary: [2]



The moderator thinks the proposal seems to be aligned with the intention of the agreement.
Proposed agreement 3.7-1 (Closed)
· Following TP is adopted.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is defined in [8, TS 38.101-1] for determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.



	Company
	Comment

	Qualcomm
	We are ok with the updates.

	Apple
	Support

	ZTE
	Support

	Samsung
	We support FL proposed agreement 3.7-1

	China Telecom
	Fine

	NTT DOCOMO
	We support proposal 3.7-1.

	vivo
	Support

	OPPO
	Support in principle. But the phrase of “is defined in [8, TS 38.101-1] for clause 6.1.6.2.2” is a bit hard to follow. How about the following? 
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in [8, TS 38.101-1] determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands in clause 6.1.6.2.2: 



 

	LGE
	Fine with the proposal

	CATT
	Support

	MediaTek
	Support

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
It seems all companies are fine with proposed conclusion 3.7-1.

	Huawei, HiSilicon
	Not acceptable because it is not in line with the previous agreement where the determined switching gap is specified in RAN1 for the case of switched UL and the case of 2 bands involved in an UL Tx switching while the determined gap is referred to RAN4 only for the case of dualUL with more than two bands involved.

Agreement
For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1.
· Send an LS to RAN4 to reflect the above in their specification.

R1-2310583	Draft LS on conditions for triggering switch and descriptions on determination of the length of switching period in specifications	Moderators (NTT DOCOMO, INC.)
Decision: The draft LS is endorsed. Final version is approved in R1-2310584.
1. Overall Description:

For different switching cases with dualUL mode with more than two bands involved in one uplink TX switching, RAN1 discussed on where to capture conditions for triggering switch and descriptions on determination of the length of switching period and RAN1 made the following agreement.
	Agreement
· For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification




	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
The situation is summarized below.
· Support the proposed agreement 3.7-1: QCM, Apple, ZTE, Samsung, CTC, DCM, vivo, LGE, CATT, MTK
· Support the proposed agreement 3.7-1 with better wording: OPPO
· No need the TP: HW/HiSi

Proposed agreement 3.7-1
Alt.1: Following TP is adapted.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is defined in [8, TS 38.101-1] for determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.


Alt.2: Following TP is adapted.
	The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in [8, TS 38.101-1] determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands in clause 6.1.6.2.2: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.


Alt.3: No TP is necessary.


	Xiaomi
	Support.

	Moderator (NTT DOCOMO)
	Based on the Tuesday online session discussion, the point would be whether the current text “The switching gap  ~, and is determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands” is correct and sufficient or not.
This part would intend to clarify that Rel-16/17 part “is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3” is not applicable to Rel-18 UL Tx switching. “UE capability uplinkTxSwitchingPeriodForBandPair” is Rel-18 switching period capability for band pair, and it is of course used for determination of the switching gap length, but just mentioning the capability may not be sufficient for Rel-18 UL Tx switching gap determination.
We can discuss any potential update to address above point.

	ZTE2
	The existing spec says “The switching gap  ..~.., is determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands”, but if we check section 6.1.6.2.2, the switching period determination is referred to RAN4 spec TS 38.101-1. 
In fact, it may not be correct to say the switching gap is determined by uplinkTxSwitchingPeriodForBandPair for 3/4 bands Tx switching since RAN4 defined some other optional UE features to determine the switching gap. We would suggest to either adopt the TP we proposed above or to remove the sentence “, and is determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands”. Anyway, in section 6.1.6.2.2, the switching gap has already referred to RAN4 spec already.

	Moderator (NTT DOCOMO)
	Agreement
The following TP is agreed for TS38.214 clause 6.1.6
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined withbased on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.




4. Conclusion
Proposals for Friday online session:

Proposed agreement 3.1-1
· Following TP is agreed.
· Note: this does not change previous RAN1 agreements
	6.1.6	Uplink switching
For uplink switching configured with 3 or 4 uplink bands
~
[-	For an uplink switch If an uplink switching is triggered for uplink transmission(s) with a gap between the start of the first uplink transmission(s) and the end of the last preceding uplink transmission(s) that is smaller than the determined switching gap , the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter configured by uplinkTxSwitchingBandList. Among the bands either in switch-from or switch-to bands but not both, Tthe switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]




Proposed agreement 3.3-1:
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions after switching (e.g., on band C and band D) are at least partially overlapped in time domain, the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single UL Tx switching in [8, TS 38.101-1] where T0 is the start timing of earlier transmission among the two UL bands transmissions after switching (e.g., on band C and band D)




Outcome of Tuesday&Wednesday&Thursday online sessions:

Agreement
Following TP is adapted for TS38.214
	-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualULmaintainedUL-Trans for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].



Agreement
Following TP is adapted for TS38.214
	-	If the UE indicated a uplinkTxSwitchingOption-bandPair uplinkTxSwitchingOptionForBandPair set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'dualUL' for that band pair.
-	If the UE indicated a uplinkTxSwitchingOptionForBandPair uplinkTxSwitchingOption-bandPair  set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'switchedUL' for that band pair.



Conclusion
Even if all cells in a band are deactivated, the band is counted in the determination of 2, 3 or 4 bands of UL Tx switching (i.e., Rel-16/17 or Rel-18 UL Tx switching is determined based on RRC configuration irrespective of activation/deactivation).
· No TP is necessary for above.

Agreement
The following TP is agreed for TS38.214 clause 6.1.6.2.2
If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier. Even if all cells in a band are deactivated, that does not invalidate the associated band configuration that is indicating the band as associated band for the other band(s) for the definition in clause 6.1.6.

Conclusion
· If all cells in a band are deactivated, the SCS of the deactivated SCell is not considered for the reference slot determination.
· If all cells in a band are dormant, the SCS of the dormant SCell is not considered for the reference slot determination.

Agreement
The following TP is agreed for TS38.214 clause 6.1.6
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined withbased on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.

Agreement
Alt.1: Following TP is agreed for TS38.214
	6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 
-	when the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, 
      the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
< Unchanged parts are omitted >



Conclusion
· In case 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 1T+1T on band A+C to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B.
· In case 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B.

Conclusion
· In case SwitchedUL is configured for band pair A+B but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also assumed to be switched to band B as specified in TS38.214 6.1.6.2.0.

Appendix 1: Latest CR of TS38.214 for multi-carrier UL Tx switching scheme
	[bookmark: _Toc45810627][bookmark: _Toc130409832]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined with UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 	Comment by Mihai Enescu: Added based on China Telecom suggestion on Issue#5 of RAN1#113
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
 
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.	Comment by Mihai Enescu: Agreement [RAN1#113 UE feature session]
If the UE reports 0us in FG 49-Y, the minimum separation time is not applied
FFS the consequence if UE does not report FG 49-Y

The text as currently written works the same if the UE reports 0 us or if the UE doesn’t report the capability at all. Revisions maybe needed if the FFS point is resolved with a different outcome
[-	For an uplink switch the UE determines the band of the switching period location, if any, as defined in [8, TS 38.101-1]. based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter uplinkTxSwitchingBandList. The switch is located on either 
-	for the UE configured with uplinkTxSwitchingOption set to 'switchedUL'
-    the switch-from band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-to band, or
-    the switch-to band(s) if the highest priority band among bands with transmission prior to or after the switch is a switch-from band,
-    for the UE configured with uplinkTxSwitchingOption set to 'dualUL', among the bands either in switch-from or switch-to bands,
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
[bookmark: _Toc45810628][bookmark: _Toc130409833]6.1.6.1	Uplink switching for EN-DC
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), if the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	for the UE configured with switchedUL by the parameter uplinkTxSwitchingOption, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously on the NR uplink and the E-UTRA uplink. If the UE is scheduled or configured to transmit any NR uplink transmission overlapping with an E-UTRA uplink transmission, the NR uplink transmission is dropped, 
-	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR two-port uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR two-port uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously a two- port transmission on the NR uplink and the E-UTRA uplink.
-	in all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-	when the UE is configured with tdm-PatternConfig or by tdm-PatternConfig2
-	for the E-UTRA subframes designated as uplink by the configuration, the UE assumes the operation state in which one-port E-UTRA uplink can be transmitted. 
-	for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the operation state in which two-port NR uplink can be transmitted. 
[bookmark: _Toc130409834][bookmark: _Toc45810629]6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc130409835]6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with switchingOptionConfigForBandPair set to 'dualUL',
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the switching gap defined in [8, TS3 8.101-1].	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the switching gap defined in [8, TS 38.101-1].	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a uplinkTxSwitchingOption-bandPair set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'dualUL' for that band pair.
-	If the UE indicated a uplinkTxSwitchingOption-bandPair set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with switchingOptionConfigForBandPair set to 'switchedUL' for that band pair.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by associatedBand, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
[bookmark: _Toc130409836][bookmark: _Toc45810630]6.1.6.3	Uplink switching with two uplink bands for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
<omitted text>
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In Figure 6.3A.3.3.6-5, the uplink transmission on band X and band Y is with one transmit antenna connector and one
antenna port, and the uplink transmission on band Z s with two transmit antenna connectors and two antenna ports. The
switching period location is configured according to [TS 38.331], and band Z is with the highest pEfofity according to
the RRC configuration.
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Figure 6.3A.3.3.6-2: Time mask for switching between band X and band Y, where the switching period
is located in band Y

The following applies for the uplink switching cases specified in Figure 6.3A.3.3.6-1 and 6.3A.3.3.6-2 in a band pair
with [switchingOptionConfigForBandPair-r18) set to either switchedUL or dualUL:

- if an uplink switching is triggered for an uplink transmission starting at 7, based on higher layer configuration(s)
or DCI(s) received before T — Togse: as specified in [10] and the UE is ot configured or scheduled with uplink

transmissions for a duration of at least the length of uplink switching period 6f X indicated by UE capability
[uplinkTxSwitchingPeriodForBandPair-r18] on any of the carriers band X and band Y before 7,

- the configuration of the location of the switching period by [uplinkTxSwitchingBandList-r18) is ignored by
the UE;

- transient periods of 10 {is are located at the end of the last symbol(s) configured or scheduled on the carrier(s)

before 7 and at the start of the first symbol(s) configured or scheduled at 7p on the switch-to carrier(s).
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InFigure-6.3C.3.5-5. the on-band X-and-band Y -is with one transmit-antenna-connector-and-one
antenna port -and the on-band Zis-with two transmit antenna-connectors-and-two-antenna ports. The-
switching period-location is-configured according to {TS 38.331]. -and band Z is with the highest priority according to-

the RRC configuration <
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