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1. Introduction
In this contribution, we discuss remaining issues on multi-carrier UL Tx switching scheme in Rel-18 Multi-carrier enhancements.

2. Where to specify the switching period frequency location determination based on band priority
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
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· 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
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	Editor 20/10/2023
	Implemented according to Huawei above, v2 available!

	Vivo2
	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
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. 
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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.



3. Editorial corrections on UE capability signaling name
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.

4. Clarification for the case where all cells in a band are deactivated
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.



5. Clarification on ambiguity of dual UL
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.



6. Conclusion 
In this contribution, we made following proposals.
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.
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 UplinkTxSwitchingAdditionalPeriodDualULuplinkTxSwitchingMaintainedUL-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].


Proposal 3:
Replace “uplinkTxSwitchingOption-bandPair” by “uplinkTxSwitchingOptionForBandPair” in TS38.214 CR.
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.
Proposal 5:
The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.
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.
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.


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.
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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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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).




