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1. Introduction
This contribution summarizes contributions submitted to AI 8.8 regarding multi-carrier UL Tx switching scheme and corresponding discussion at RAN1#116 meeting.
Any announcement regarding this summary is provided in following email thread.
	[116-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 potential TS38.214 TP for multi-carrier UL Tx switching scheme
3.1	FFS points in RAN1#115 agreement
At the RAN1#115 meeting, following agreement was made [7], and there are two FFS points as shown below.
	Agreement
For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.
· FFS: whether any specification impact is needed considering the existing cut-off time specified in S6.1.6 of TS 38.214.
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 Tx switching in [8, TS 38.101-1].
· T0 is the starting point of the earlier transmission among the two uplink transmissions (band C + band D). This does not change the definition of T0 in current specifications.
· FFS: whether any specification impact is needed.



In contributions, following proposals were provided.
	[1]
Huawei, HiSilicon
	In our view, regarding the first subbullet with “FFS” in the above agreements, it is not needed to be captured considering the existing specification shown in above. As shown in the following Figure 1, PUSCH1 scheduled by DCI1 triggers the UL switching from CC1 (band1) to CC2 (band2). According to the current cut-off time restriction, the DCI2 after T0-Toffset is not expected to be received because it cancels the triggered uplink switching in order to assign Tx chain for the second UL transmission PUSCH2, which has just reflected the first part of the above agreements. Therefore, there is no specification impact regarding the first part of the above agreements.
[image: ]
Figure 1 DCI2 is not expected to be received by current timeline restriction in 38.214
Observation 1: There is no specification impact regarding the first “FFS” part in the agreements since the existing cut-off time specified in S6.1.6 of TS 38.214 already covers the agreements. 
Reason for changes:
According to 38.101-1, only a single Tx switching will be triggered if 4 bands are involved to the UL Tx switching even if the uplink switching is triggered by two uplink transmissions. Although the concerned text in current specification is on condition that the uplink switching is triggered by an uplink transmission, in case that an uplink switching is triggered by two concurrent transmissions, it is clearly true that the uplink switching is triggered by the first transmission and it is also true that the switching is also triggered by the second one with respect to the true/false determination of the applicability condition of the concerned text. Therefore, the text of scheduling restriction should be also applied to every individual uplink transmission, respectively, in this case. Nevertheless, regarding the second part of the above agreements, the specification would be clearer if the case of two uplink transmissions with more than two bands involved is explicitly described.
Summary of changes:
1. Add the description when the uplink switching is triggered by two uplink transmissions and the uplink switching is involved with more than two bands. 
Consequence if no such changes:
1. Unclear specification. 
Proposal 4: Adopt the TP#2 in Appendix.
TP#2 of TS 38.214
	--------------------------------------- TP#2 of TS 38.214 start-----------------------------------------
[bookmark: _Toc155777419]6.1.6	Uplink switching
< Unchanged 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 
· determined based on the switching gap defined in [8, TS 38.101-1], if the uplink transmission is at least partially overlapped in time with another uplink transmission starting no earlier than T0, and the determination of the switching gap is involved with more than two bands,
· 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], otherwise.
< Unchanged parts are omitted >
----------------------------------------------- TP#2 end------------------------------------------------




	[2]
vivo
	[bookmark: OLE_LINK49][bookmark: OLE_LINK1][bookmark: OLE_LINK38]The ambiguity between one switching and two switching has been resolved according to the above agreement. Still there are two remaining issues on whether and how to capture this agreement in the specification. 
Regarding the scheduling restriction on the uplink Tx switching in the first bullet, it cannot be covered by the current spec. As illustrated in Figure 1, the current spec quoted below excludes the unexpected case1 in which PUSCH1 starting at T0 is scheduled by DCI1 triggering Tx switching, and PUSCH2 starting before T0 is scheduled by DCI2 received after T0-Toffset 
	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].


However, there is another unexpected case(case2) that need to be addressed according to the agreement in RAN1#115. As shown in Figure 2, PUSCH1 starting at T0 is scheduled by DCI1 triggering Tx switching and PUSCH2 scheduled by DCI2 received after T0-Toffset is overlapped with the end of the PUSCH1, this case is cannot be precluded in current spec. Thus, we propose the following TP4.


[bookmark: _Ref158284189]Figure 1 unexpected case 1


[bookmark: _Ref158295902]Figure 2 unexpected case 2

[bookmark: _Ref159232900]Proposal 12. Adopt the TP4 for TS 38.214.
	Reason for change:
The current specification does not reflect the scheduling restriction agreed in RAN1 115 meeting.
· For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.
· FFS: whether any specification impact is needed considering the existing cut-off time specified in S6.1.6 of TS 38.214
Summary of change:
Capture the agreement for the scheduling restriction for uplink Tx switching.
Consequence if not approved:
[bookmark: OLE_LINK4]If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the network may schedule another uplink transmission that overlaps with the uplink transmission in time and results in interruption on the uplink transmission, which is not expected by UE.
Affected clause:
6.1.6

	[bookmark: _Hlk159359444]===TP4 for 38.214===
[bookmark: OLE_LINK45]6.1.6	Uplink switching
< Unchanged parts are omitted >
[bookmark: OLE_LINK43][bookmark: OLE_LINK54]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, or to be scheduled with another uplink transmission overlapping with the uplink transmission in time domain and resulting in interruption on the uplink transmission by a DCI arriving later than 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]. 
===TP4 for 38.214===



The condition on UE performing one Tx switching when uplink transmission(s) trigger switching(s) involving two different band pairs with overlapped UL transmissions has been agreed in the second bullet in last meeting. It should be captured in the spec as it introduces new conditions on determining the switching period. Thus, we propose the following TP5.
[bookmark: OLE_LINK46][bookmark: _Ref159232903]Proposal 13. Adopt the TP5 for TS 38.214.
	Reason for change:
The condition on UE performing one Tx switching when uplink transmission(s) trigger switching(s) involving two different band pairs has been agreed but not be captured in the specification.
· 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 Tx switching in [8, TS 38.101-1]
· T0 is the starting point of the earlier transmission among the two uplink transmissions (band C + band D). This does not change the definition of T0 in current specifications.
Summary of change:
[bookmark: OLE_LINK10]Capture the agreement for the condition on UE performing one Tx switching when uplink transmission(s) trigger switching(s) involving two different band pairs with overlapped UL transmissions. And clarify that Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
Consequence if not approved:
UE may perform one Tx switching or two Tx switching when uplink transmission(s) trigger switching(s) involving two different band pairs with overlapped UL transmissions, which leads to misunderstanding on the switching period between UE and gNB.

	===TP5 for 38.214===
6.1.6	Uplink switching
[bookmark: OLE_LINK30][bookmark: OLE_LINK33]If uplink transmissions trigger switching(s) involving two different band pairs, and when the uplink transmissions on the switch-to band(s) are at least partially overlapped in time domain, a single switching involving the two band pairs is assumed, and the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
===TP5 for 38.214===




	[3]
ZTE
	For Rel-18, the first bullet in above agreement, which had been reflected by the following spec from the view of one uplink transmission after uplink switching. While for the second bullet in above agreement, whether additional clarification is needed is still arguable. Firstly, T0 is the starting point of the earlier transmission among the two uplink transmissions (band C + band D) which are at least partially overlapped in time domain. This is similar as Rel-16/17 with 2 ports UL transmission on band A switched to 1 port UL transmission on band B with another overlapped 1 port UL transmission on band A. Secondly, Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1], which seems cannot be covered by the following spec. As a result,  it is slightly preferred to reflect Toffset  based on [8, TS 38.101-1].
	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].


As a result, the following TP is proposed to make the description of Toffset clearly.  
Proposal 8: Adopt the following TP for clause 6.1.6 in TS38.214.
	Reason for change: To complete the description of Toffset based on agreement for 4 bands involved switching case.
Summary of change: Clarify that Toffset is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
Consequences if not approved: Toffset is unclear for 4 bands involved switching case.
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 based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	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], or is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the two UL transmissions triggered by the uplink switching are at least partially overlapped in time domain after switching.
<Unchanged parts are omitted>




	[4]
OPPO
	For the first bullet above, new spec impact is not needed given the existing specification already says the following (ref. section 6.1.6 in TS38.214):
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].
For the second bullet above,  
· For duration Toffset, it has been discussed clearly in RAN4. RAN1 spec could safely refer to TS38.101 directly. 
For reference point T0, according to current specification, the 2nd DCI should not be later than T0-Toffset, where T0 is the starting point of the 1st PUSCH triggering Tx switching. In addition, to ensure enough processing time, the gap between the 2nd DCI and the 2nd PUSCH should not be smaller than Toffset. So although current specification does not indicate earlier PUSCH transmission explicitly, the DCI triggering Tx switching is in fact no later than T0-Toffset, where T0 is the starting point of the earlier transmission among the two uplink transmissions. Therefore no new spec change is needed here.
Summary of change:
Only add a reference to TS38.101 in TS38.214 for RAN4 definition of Toffset.
Consequences if not approved:
The definition of duration Toffset for Rel-18 UL Tx switching is missing from RAN1 spec perspective.
------
6.1.6	Uplink switching
************** Unchanged parts 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] and clause 6.3A of [8, TS 38.101].
************** Unchanged parts omitted**************

	[5]
Apple
	Based on the above agreement, the main difference in Rel-18 compared to previous releases is that T0 needs to be determined from one of the two UL transmission after the UL Tx switching. Essentially, current specification doesn’t consider such scenario from timeline point of view. Therefore, if this agreement is not captured in the specification, then UE behavior is not clear on which of the two T0 from the two UL transmissions after the UL Tx switching will be applied by the UE. Therefore, we think that the specification should be included to update the text to capture the above agreement. Based on this, we think following TP should be included in the specification TS 38.214 for release 18.

	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 based 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.
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]. For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions 




Proposal 1: Adopt following TP for TS 38.214 in section 6.1.6
· Reason for TP: Agreement made in RAN1#115, but was left as FFS if specification update is necessary or not. 
· Consequence if TP is not adopted: If the agreement from RAN1#115 is not captured in the specification, then UE behavior is not clear on which of the two T0 from the two UL transmissions after the UL Tx switching will be applied by the UE.

	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 based 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.
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]. For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions.




	[6]
NTT DOCOMO, INC.
	In the latest version of TS38.214 S6.1.6, the cut-off time is specified as below [2].
	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 above part of the specification prevents to cancel the uplink switching or to add another uplink switching occurring before T0 once T0-Toffset is passed. Those two error cases are assumed to be caused by additional uplink transmission starting before T0, and hence UE is not expected to be scheduled with such additional uplink transmission starting before T0 once T0-Toffset is passed according to the specification descriptions. 
On the other hand, the first bullet of the agreement intends to prevent the scheduling of uplink transmission overlapping with the first UL transmission starting at T0 in time once T0-Toffset is passed. This potential additional uplink transmission overlapping with the first UL transmission (e.g., as shown in Figure 1) will not cause the cancellation of the uplink switching or another uplink switching occurring before T0, and hence we think that the current specification descriptions do not cover the first bullet of the agreement.
[image: ]
Figure 1: The error case example according to the first bullet of the agreement
Therefore, we have following TP.
Proposal 3-1: Following TP for S6.1.6 of TS38.214 is applied.
· Reason for the change: The agreement made at RAN1#115 meeting is not covered by current specification descriptions on the cut-off time.
· Summary of the change: The additional error case is added in the specification descriptions on the cut-off time.
· Consequence if no such change: The UE behaviour is unclear when such additional error case happens.
	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, or to be scheduled with another UL transmission overlapping with the uplink transmission in time and resulting in interruption on the uplink transmission, 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].



Regarding the second bullet of the agreement, the necessity on the clarification was discussed in previous RAN1 meetings, and following TP was proposed at the last meeting [3].
	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.



We think the proposed TP seems not agreeable as it is, because it is a bit different from the second bullet of the agreement. What RAN1 could agree at the RAN1#115 meeting is just the clarification on T0 and Toffset in case of the switching between 2 different band pairs with (partially) overlapped uplink transmissions after the switching. In addition, the current descriptions on T0 and Toffset would be general enough to cover the case, and the agreement already described that the definition of T0 is not changed.
Therefore, we slightly prefer having no TP for the second bullet of the agreement, but we can be open to discuss on the necessity of potential TP based on the second bullet of the agreement.




Based on above, the identified issues and companies’ views can be summarized as below.
Summary
	· Issue 1-1: Whether any specification impact is needed for 1st bullet of RAN1#115 agreement considering the existing cut-off time specified in S6.1.6 of TS 38.214
· No specification impact: [1], [3], [4]
· Specification impact
· Add “or to be scheduled with another uplink transmission overlapping with the uplink transmission in time domain and resulting in interruption on the uplink transmission by a DCI arriving later than T0-Toffset,”: [2]
· Add “or to be scheduled with another UL transmission overlapping with the uplink transmission in time and resulting in interruption on the uplink transmission,”: [6]
· Issue 1-2: Whether any specification impact is needed for 2nd bullet of RAN1#115 agreement
· No specification impact: [6]
· Only add a reference to TS38.101: [4]
· Specification impact
· Add “determined based on the switching gap defined in [8, TS 38.101-1], if the uplink transmission is at least partially overlapped in time with another uplink transmission starting no earlier than T0, and the determination of the switching gap is involved with more than two bands”: [1]
· Add “If uplink transmissions trigger switching(s) involving two different band pairs, and when the uplink transmissions on the switch-to band(s) are at least partially overlapped in time domain, a single switching involving the two band pairs is assumed, and the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].”: [2]
· Add “, or is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the two UL transmissions triggered by the uplink switching are at least partially overlapped in time domain after switching”: [3]
· Add “For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions”: [5]



For Issue 1-1, 3 companies argued that no specification impact is necessary while 2 companies argued that the agreed error case is not covered by current specification and TP is necessary. The point is how the part “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” in current specification is interpreted. The figure in [1] shows that the uplink switching before T0 is cancelled due to PUSCH2 triggered by DCI2, while figures in [2] and [6] show that PUSCH2 triggered by DCI2 does not cause the cancellation of the uplink switching for PUSCH1 but it just causes interruption during PUSCH1 due to new uplink switching occurring after T0. The moderator would like to check companies’ understanding on it.
(Closed) Proposed agreement 3.1-1
· Alt.1: no agreement i.e., no specification impact for the first bullet of the RAN1#115 agreement
· Alt.2: Agree on following TP
	===TP for 38.214===
6.1.6	Uplink switching
< Unchanged 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, or to be scheduled with another uplink transmission overlapping with the uplink transmission in time domain and resulting in interruption on the uplink transmission by a DCI arriving later than 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]. 
===TP for 38.214===



	Company
	Comment

	Qualcomm
	We don’t think this is necessary as the agreement is already covered by current spec.

	ZTE
	Per our understanding, no specification change is needed for this issue. 
Take the nice figure from vivo for an example. Base station and UE need to check the timeline for each transmission. The following figure only shows the case when checking the timeline for the 1st PUSCH. However, base station and UE also need to check the timeline for the 2nd PUSCH transmission, in which case the T0 will be the start of the 2nd PUSCH transmission. Then the following case can be covered by the existing spec alredy. 



	Apple
	We also think that spec update is needed for the first bullet of the agreement from last meeting.

	vivo
	We support alt.2. 
In our understanding, the case that “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” can be illustrated as as an example in the following figure. We assume the PUSCHs in the following case are all with 2-port transmission. The PUSCH2 does not trigger any new Tx switching but will cancel the Tx switching triggered by PUSCH1 scheduled by an ealier DCI since the preceding UL transmission is PUSCH0 on the same band. 




Regarding the second figure, in our understanding, it refers to the case in the agreement in RAN1 115, but it is not captured in current spec. When  UE checks the cutoff-time for DCI2, DCI2 has to be earlier than T0,2-Toffset2, where T0,2 is starting point of PUSCH2, but DCI2 can be later than T0-Toffset, where T0 is starting point of PUSCH1

	NTT DOCOMO
	We share similar view with Apple and vivo and hence we proposed TP for the first bullet of the RAN1#115 agreement.
On the other hand, this error case should be covered not only in Rel-18 but also in Rel-16/17 (as vivo’s figure shows only 2 bands). So, if Alt.1 is common understanding among companies, it may be good as this error case could be covered in Rel-16/17/18 already. If Alt.1 is not common understanding among companies, we may need to have Rel-16/17 CR in addition to Rel-18 TP. 

	LGE
	Share the view with Apple, vivo and NTT. We think any unclear or uncovered things should be updated based on the agreement. It would be appreciated that proponents of Alt.1 kindly pointed out which part of spec can cover the vivo’s two cases above.

	Huawei, HiSilicon
	For the first bullet of the agreement, as discussed last meeting, the current spec is clear. No TP is needed.

	Moderator (NTT DOCOMO)
	Proposed agreement 3.1-1
· Alt.1: no agreement i.e., no specification impact for the first bullet of the RAN1#115 agreement
· Qualcomm, ZTE, Huawei/HiSi, OPPO
· Alt.2: Agree on following TP
· Apple, vivo, NTT DOCOMO, LGE


	OPPO
	Add OPPO to Alt.1. 
In our understanding, all reasons related with Uplink switching to cancel or interrupt first PUSCH transmission have been covered in current spec, i.e. cancel the uplink switching, or to trigger any other new uplink switching. So whatever PUSCH 1 is cancelled or interrupted, it is due to new uplink switching occurring after T0, which has been covered by current spec.

	Moderator (NTT DOCOMO)
	Further discussion is needed and companies are encouraged to provide further feedback.

	NTT DOCOMO
	As we commented, our understanding is that the error case described in the first bullet of the agreement has not been captured in the current specification description and hence TP is preferred.
But if larger number of companies believe the error case described in the first bullet of the agreement has been captured in the current specification, we can accept it if we will have conclusion in chair’s note to clarify it as below.
Proposed conclusion in case of Alt.1:
· Following error case is covered by section 6.1.6 in TS38.214
· For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.

	Moderator (NTT DOCOMO)
	[bookmark: _Hlk160058956]Conclusion
Following scheduling restriction is covered by section 6.1.6 in TS38.214.
· For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.




For Issue 1-2, 2 companies argued that no specification impact is necessary or just adding a reference to TS38.101 is enough, while 4 companies proposed TP. However, proposed TPs are a bit different among companies. For example, as condition, two TPs are about the case with 2 different band pairs (i.e., switching with 4 bands), while other two TPs don’t explicitly describe such condition (e.g., just describing “the determination of the switching gap is involved with more than two bands” or “when the two UL transmissions triggered by the uplink switching”). In addition, two TPs intend to clarify single Tx switching is assumed to determine the switching gap, one TP intends to clarify T0 is selected from earlier transmission, and another one TP intends to clarify Toffset is determined based on the switching gap defined in 38.101-1. The moderator thinks it may be better to keep the agreed wording as much as possible to avoid unnecessary discussion.
(Closed) Proposed agreement 3.1-2
· Agree on following TP
	===TP for 38.214===
6.1.6	Uplink switching
< Unchanged parts are omitted >
If uplink transmissions trigger switching(s) involving two different band pairs, and when the uplink transmissions on the switch-to band(s) are at least partially overlapped in time domain, a single switching involving the two band pairs is assumed, and the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
===TP for 38.214===



	Company
	Comment

	ZTE
	From RAN1 specification perspective, whether it is one or two switching instances only impacts the switching gap determination. From this perspective, it seems more nature to add some sentences in the following paragrpaph. We slightly updated our TP to make it clearer. 
Proposed TP:
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], or is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the two UL transmissions on two bands that trigger the uplink switching are at least partially overlapped in time domain after switching.


	Apple
	In principle, we are fine with the proposed agreement from the FL, but it is incomplete as it doesn’t cover the aspect of T0, i.e., it is based on the T0 from the earlier of the two transmissions. In addition to the proposed text, we suggest adding following text as proposed in our contribution
For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions

	vivo
	Support, ZTE’s TP is also fine

	NTT DOCOMO
	As many companies are fine to have TP, we are also fine with having TP.

	LGE
	Similar view with Apple that T0 should be clarified in spec. As T0 is already clarified in the agreement, the corresponding TP should clarify T0 as well.

	Huawei, HiSilicon
	As explained in our tdoc, we prefer no TP/CR for the concerned agreement. But a TP that we could live with is provided also, if it is deemed necessary.
The key differences from the FL proposals are
· The definition of T_0 is unchanged as the agreement
· Only focus on T_offset and no overlapping UE behaviors. The FL proposal allows a UE to pick one of the UE behaviors.
· As discussed in proposal 3.1-1, the existing UE behavior must be applied to a case where only two bands are involved in an UL Tx switching. It is also applicable to the case where more than two bands are involved in a switching. But ff any clarification is needed, the clarification should be only for the latter case.

TP#2 of TS 38.214
	--------------------------------------- TP#2 of TS 38.214 start-----------------------------------------
6.1.6	Uplink switching
< Unchanged 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 
· determined based on the switching gap defined in [8, TS 38.101-1], if the uplink transmission is at least partially overlapped in time with another uplink transmission starting no earlier than T0, and the determination of the switching gap is involved with more than two bands,
· 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], otherwise.
< Unchanged parts are omitted >
----------------------------------------------- TP#2 end------------------------------------------------





	Moderator (NTT DOCOMO)
	Proposed agreement 3.1-2
· Alt.1: Agree on TP from vivo
· Vivo
· T0 aspect should be added: Apple, LGE
· Alt.2: Agree on updated TP from ZTE
· ZTE, vivo, OPPO
· T0 aspect should be added: Apple, LGE
· Alt.3: Agree on TP from Huawei
· Huawei/HiSi
· T0 aspect should be added: Apple, LGE


	OPPO
	Add OPPO to Alt.2 above. 

	Moderator (NTT DOCOMO)
	Further discussion is needed and companies are encouraged to provide further feedback on proposed TPs.
Please follow/focus on what RAN1 agreed at the last meeting to avoid unnecessary/repeating discussion.
---
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 Tx switching in [8, TS 38.101-1].
· T0 is the starting point of the earlier transmission among the two uplink transmissions (band C + band D). This does not change the definition of T0 in current specifications.
---

	ZTE2
	We would like to avoid using the terminology “two band paris” in the specification since it may be misinterpreted. Take “band A + band B->band C+ band D” as an example, the two band pairs can be interpreted as the following different ways:
1. Interpretation#1: band pair A+B, band pair C+D
2. Interpretation#2: band pair A+C, band pair B+D (or band pair A+D, band pair B+C)
From our perpective, the correct understanding should be interpretation 2.
But in any case, the focus of the previous agreements is “there are two UL transmissions after Tx switching and the two UL transmissions are overlapped.”. 

Regarding whether we need to further clarify the “T0” part, we are open to this. 

	Vivo2
	‘band pairs’ has been used in 6.1.6.2.2 for R18 switching, but we are ok to remove ‘two band pairs’ if companies have concerns on this terminlogy. I made some updates based on HW and ZTE’s TPs with some modofications.
==TP==
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
- determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the Tx switching involves more than two bands, and there two UL transmissions after switching on two switch-to bands that trigger the uplink switching, which are at least partially overlapped in time domain after switching.
- 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] otherwise.

	NTT DOCOMO
	We are fine with updated TP from vivo.

	Moderator (NTT DOCOMO)
	Proposed agreement 3.1-2
· Agree on following TP
	--------------------------------------- TP of TS 38.214 start-----------------------------------------
6.1.6	Uplink switching
< Unchanged 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 
· determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the Tx switching involves more than two bands, and there are at least two UL transmissions after switching on two switch-to bands that trigger the uplink switching, which are at least partially overlapped in time domain,
· 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], otherwise.
< Unchanged parts are omitted >
----------------------------------------------- TP end------------------------------------------------








3.2	UL switching conditions for 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 specification in 38.214 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 the current specification [1]. 
	Current 38.214-i10 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 38.214 [1] 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, i.e., gNB scheduling 1 port transmission on 1st band and ‘oneT’ is configured and the associated band for 1st band is 2nd band.
	38.214-i10 [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 maintainedUL-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, 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 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 38.214: 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 TS 38.214. 
Proposal 3: Adopt the TP#1 in Appendix.
TP#1 of TS 38.214
	--------------------------------------- TP#1 of TS 38.214 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 maintainedUL-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].
-	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------------------------------------------------






Based on above, the situation can be summarized as below.
Summary
	· Issue 2-1: 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
· Yes: [1]



For Issue 2-1, it was proposed and discussed at the RAN1#115 meeting, and there was no consensus on the necessity of the spec update. During the discussion at the RAN1#115 meeting, some companies argued that following part of the specification already covers the concerned case, and hence spec update is unnecessary.
	-	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.


Although it was already discussed and there was no consensus, the moderator would like to check companies’ view on the proposal again.
(Closed) Proposed agreement 3.2-1 
· Agree on following TP
	--------------------------------------- TP of TS 38.214 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 maintainedUL-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].
-	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 end------------------------------------------------



	Company
	Comment

	ZTE
	We have the same comments as in RAN1#115, the above TP is already covered by the following spec. No spec change is needed.
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.

	Apple
	Similar view as ZTE 

	vivo
	The text cited in the summary has covered these cases.

	NTT DOCOMO
	We don’t need to repeat the discussion.

	LGE
	We don’t need to repeat the discussion unless there is an updated necessity

	Moderator (NTT DOCOMO)
	There is no consensus on the proposed TP on UL Tx switching conditions for dual UL, and no further discussion is necessary.





3.3	Toffset for R18 Tx switching
In contributions, following issues and proposals were raised.
	[2]
vivo
	For one Tx switching involving three or four bands, NW shall satisfy the corresponding cut-off time T0-Toffset.  The Toffset is the UE processing procedure time  defined for the uplink transmission triggering in the following formula. The related specification in TS 38214 description is quoted here:  
	
-	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].


[bookmark: _Hlk158290631][bookmark: _Hlk158290651]-	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=min(µUL,carrier1, µUL,carrier2), otherwise . 


In current spec, only the SCS of a single DCI is considered for determining N2, however, the SCSs of two DCIs triggering a R18 switching can be different, it should be clarified how to determine N2. More specifically, the component N2 should consider the SCSs of all downlink carriers in which PDCCH carrying DCI triggering the Tx switching. As illustrated in Figure 3, N2 of Toffset,1 is determined by the SCS of the downlink carrier carrying DCI1, while N2 of Toffset,2 is determined by the SCSs of the downlink carriers carrying DCI1 and DCI2. In this case, T0-Toffset,2 is earlier than T0-Toffset,1. 
According to current spec, it is not clear if the transmission of PUSCH3 is allowed, whereas PUSCH3 is scheduled by DCI3 received in [ T0-Toffset,1, T0-Toffset,2], and starts before T0. If it is allowed, PUSCH3 triggers a new Tx switching. However, the transmission of PUSCH2 may be impacted by DCI3 as shown in Figure 3 unexpected case3. Therefore, to exclude this case, the Toffset should be determined based on the minimum SCS of all downlink carriers in which PDCCH carrying DCI triggering the Tx switching to achieve the actual scheduling restriction of UE. 


[bookmark: _Ref159158726][bookmark: _Ref158298113]Figure 3 unexpected case3

Thus, we propose the following TP6.
[bookmark: _Ref159232905]Proposal 14. Adopt the TP6 for TS 38.214.
	Reason for change:
[bookmark: OLE_LINK70]In current spec, only the SCS of a single DCI is considered for determining , however, the SCSs of two DCIs triggering a R18 switching can be different, it should be clarified how to determine N2. 
Summary of change:
For one Tx switching involving three or four bands, the component N2 of , is determined by the minimum SCSs of all downlink carriers in which PDCCH carrying DCI triggering the Tx switching. 
Consequence if not approved:
The cut-off time is shorter than the actual processing time, some transmission may be affected, which is not expected by UE.
Affected clause:
6.4

	=====TP6 for 38.214=====
[bookmark: OLE_LINK37]6.4	UE PUSCH preparation procedure time
< Unchanged parts are omitted >
[bookmark: OLE_LINK42]-	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, or minimum of the subcarrier spacing of the PDCCHs which  schedule UL transmissions triggering a uplink switching involving two band pairs as defined in clause 6.1.6, 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]. 
=====TP6 for 38.214=====



Another point is that the SCSs of carrier1 and carrier2 are considered for determining , however, there is no carrier1/carrier2 defined for R18 Tx switching. More specifically, for µUL=min(µUL,carrier1, µUL,carrier2), µUL,carrier1 and µUL,carrier2 are the SCS of carrier 1 and carrier 2 respectively, where carreri1 and carrier2 are configured by uplinkTxSwitchingCarrier for Rel-16 and Rel-17 UE but not for Rel-18 UE. It should be clarified how to determine µUL for R18 Tx switching. In our understanding, the µUL,carrier1 and µUL,carrier2 stand for the SCSs of uplinks after Tx switching.
Thus, we propose the following TP7.
[bookmark: _Ref159232906]Proposal 15. Adopt the TP7 for TS 38.214.
	Reason for change:
For µUL=min(µUL,carrier1, µUL,carrier2), µUL,carrier1 and µUL,carrier2 is the SCS of carrier 1 and carrier 2 configured by uplinkTxSwitchingCarrier for Rel-16 and Rel-17 UE but not for Rel-18 UE.
Summary of change:
Clarify the meaning of µUL,carrier1 and µUL,carrier2 .
Consequence if not approved:
The meaning ofµUL,carrier1 and µUL,carrier2 are not clear for Rel-18 Tx switching.
Affected clause:
6.4

	===TP7 for 38.214===
6.4	UE PUSCH preparation procedure time
< Unchanged parts are omitted >


-	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=min(µUL,carrier1, µUL,carrier2), µUL,carrier1 and µUL,carrier2 are the subcarrier spacing of uplinks transmissions after uplink switching, otherwise .
===TP7 for 38.214===






Based on above, the situation can be summarized as below.
Summary
	· Issue 3-1: For one Tx switching involving three or four bands, whether it is necessary to clarify how  to determine the component N2 of T_{proc,2} when SCSs of DCIs are different
· It is determined by the minimum SCSs of all downlink carriers in which PDCCH carrying DCI triggering the Tx switching: [2]
· Issue 3-2: Whether it is necessary to Clarify the meaning of µUL,carrier1 and µUL,carrier2 
· µUL,carrier1 and µUL,carrier2 are the subcarrier spacing of uplinks transmissions after uplink switching: [2]



For Issue 3-1, it was proposed at the last meeting but the proposal was not fully discussed. The moderator would like to check companies’ views on the proposal.
(Closed) Proposed agreement 3.3-1
· Agree on following TP
	=====TP for 38.214=====
6.4	UE PUSCH preparation procedure time
< Unchanged parts are omitted >
-	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, or minimum of the subcarrier spacing of the PDCCHs which  schedule UL transmissions triggering a uplink switching involving two band pairs as defined in clause 6.1.6, 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]. 
=====TP for 38.214=====



	Company
	Comment

	ZTE
	From our perspective, no spec change is needed for this issue. It seems we also don’t have agreements to back up the TP. Even for the multi-cell scheduling, similar mechanism is applied, i.e., the N2 timeline is applied for each scheduled PUSCH.

	Apple
	We don’t think this spec change is needed

	vivo
	Support, we think N2 is applied for the whole TX switching. Then the SCS of two DCIs should be taken into account
According to current spec and previous agreement, a switching is assumed to be triggered by two UL transmissions(PUSCH1 and PUSCH2) in the following Figure 3 unexpected case3, and T0 for the cut-offtime in this case is the ealier starting point of the two UL transmissions, which is starting point of PUSCH1. Then ‘µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted’ seems to refer the DCI1 of PDSCH1, but it is not clear if the transmission of PUSCH3 is allowed,  whereas PUSCH3 is scheduled by DCI3 received in [ T0-Toffset,1, T0-Toffset,2], and starts before T0. 
If it is allowed, PUSCH3 triggers a new Tx switching which would impact the switching triggered by PUSCH2. Therefore, to exclude this case, the Toffset should be determined based on the minimum SCS of all downlink carriers in which PDCCH carrying DCI triggering the Tx switching to achieve the actual scheduling restriction of UE. 


Figure 3 unexpected case3

	NTT DOCOMO
	We are still not sure about the necessity of the proposed TP. Concerned case from proponent may not cause major issue, as some UE/chipset vendors do not have concern on the case.

	LGE
	Similar to comments above, we also fail to find the necessity of the TP

	Huawei, HiSilicon
	Unclear issue to be solved. Since Rel-16, there can be two DCIs received by a UE for dualUL and the DCIs can be with different SCSs. Therefore, no CR is needed.

	Moderator (NTT DOCOMO)
	Proposed conclusion 3.3-1
· No consensus on the proposed TP to clarify how to determine the component N2 of T_{proc,2} when SCSs of DCIs are different
· ZTE, Apple, NTT DOCOMO, LGE, Huawei/HiSi, OPPO

	OPPO
	We also think the TP is not needed. Existing wording “the one of (µDL, µUL) resulting with the largest Tproc,2,” can avoid the issue. 

	Moderator (NTT DOCOMO)
	There is no consensus on the proposed TP to clarify how to determine the component N2 of T_{proc,2} when SCSs of DCIs are different, and no further discussion is necessary.




For Issue 3-2, it would be first time to discuss the proposal. The moderator would like to check companies’ views on the proposal.
Proposed agreement 3.3-2
· Agree on following TP
	===TP for 38.214===
6.4	UE PUSCH preparation procedure time
< Unchanged parts are omitted >


-	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=min(µUL,carrier1, µUL,carrier2), µUL,carrier1 and µUL,carrier2 are the subcarrier spacing of uplinks transmissions after uplink switching, otherwise .
===TP for 38.214===



	Company
	Comment

	Qualcomm
	We have concern on the proposal.
µUL,carrier1 and µUL,carrier2  in current spec are for the carriers/bands before and after switching. The proposal changes the principle and only covers the SCS after switch, which changes the decision logic. 


	ZTE
	First of all, we share similar view as Qualcomm that the current TP is not aligned with the previous logic. In addition, we have the following analysis. 
Based on our understanding, the current paragraph cited by the proponents are for UL Tx switching within two bands. In this case, it is clear how to determine whether “dualUL” is configured for the two bands.
However, when it comes to the case with 3/4 bands UL Tx switching, e.g., band A+B  Band C + D, the following aspects are not clear:
1) Whether similar timeline restriction should be applied to UL Tx switching with 3/4 bands;
2) Whehter similar timeline restriction is only applied for “dualUL”;
3) Whether similar timeline restriction is applied per band pair of the “switching from bands”(i.e., band pair A+B), per band pair of the “switching to bands” (i.e., band pair C+D), or per band pair of “each Tx chain” (e.g, band pair A+C, B+D).
The above may conflict the discussion. If there is no strong motivation to include further time restriction, we would suggest to drop this proposal and not include any further timeline restriction. 

	Apple
	Share similar view as Qualcomm

	vivo
	Despite of the proposed changes above, there are two understandings ofµUL,carrier1 and µUL,carrier2 for R16/17
Understanding1: µUL,carrier1 and µUL,carrier2 are the SCS of carrier 1 and carrier 2 configured by uplinkTxSwitchingCarrier for Rel-16 and Rel-17 UE, however carrier 1 and carrier 2are defined not for Rel-18.
Understanding2:µUL,carrier1 and µUL,carrier2  refer to µUL, 1 and µUL, 2 defined in 6.1.6, whereµUL, 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. 
First, we would like to check which understanding is correct. And then we need to clarify whether the timeline can be reused for R18 Tx switching.
It seems that QC and ZTE think undrestanding2 is correct, but for R18 TX switching, there can be multiple UL transmissions before/after the Tx switching (e.g, a DCI triggers A+B->C), how to determine deriveµUL,carrier1 and µUL,carrier2 for R18 still should be clarified.

	NTT DOCOMO
	We also think that the proposed TP seems to change the meaning of µUL,carrier1 and µUL,carrier2 from Rel-16/17. 

	LGE
	We agree with the logic from Qualcomm and ZTE

	Moderator (NTT DOCOMO)
	Proposed conclusion 3.3-2
· No consensus on the proposed TP to clarify the meaning of µUL,carrier1 and µUL,carrier2
· Qualcomm, ZTE, Apple, NTT DOCOMO, LGE, OPPO

	OPPO
	We have the same concern as from Qualcomm. 

	Moderator (NTT DOCOMO)
	Although it seems there is no consensus on the proposed TP to clarify the meaning of µUL,carrier1 and µUL,carrier2 and no further discussion in online/offline session is necessary, companies are encouraged to provide feedback to vivo’s comment (Understanding1 and 2).




3.4	Correction on parameters for UL Tx switching across 3 or 4 bands
In the contribution, following issues and proposals were raised.
	[2]
vivo
	[bookmark: _Ref131784569][bookmark: OLE_LINK80][bookmark: OLE_LINK75][bookmark: OLE_LINK79][bookmark: OLE_LINK73][bookmark: OLE_LINK74]In current TS 38.214, for a UE indicating a capability for R18 uplink switching with BandCombination-UplinkTxSwitch for a band combination with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 (Uplink switching with two uplink bands) applies when only two bands are involved in the uplink switching. However, in subclause 6.1.6.2.0, some parameters are for Rel-16 or Rel-17 Tx switching but not for Rel-18 Tx switching. For example, uplinkTxSwitchingOption and uplinkTxSwitching-2T-Mode are only applied to Rel-16 or Rel-17 UE. 
[bookmark: _Ref159232907]Proposal 16. Some parameters which are only for Rel-16 or Rel-17 UE in subclause 6.1.6.2.0 of TS 38.214 should be replaced by those applied to Rel-18 UE when the behaviour in subclause 6.1.6.2.0 is referred for 2-band switching in subclause 6.1.6.2.2. Adopt the TP8 for TS 38.214.
	[bookmark: OLE_LINK40]Reason for change:
In TS 38214, the behaviour in subclause 6.1.6.2.0 can be applied to Rel-18 UE, however the parameters are only for Rel-16 or Rel-17 UE.
Summary of change:
[bookmark: OLE_LINK77]Clarify that the Rel-16 or Rel-17 parameters in 6.1.6.2.0 should be replaced by correspondingRel-18 parameters when the procedure in 6.1.6.2.0 apply to Rel-18 UE.
Consequence if not approved:
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, and when the two bands involved in the uplink switching incorrect parameter will be referred when determining the switching period.
Affected clause:
6.1.6.2.2

	===TP8 for 38.214===
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
< Unchanged parts are omitted >
[bookmark: _Hlk157766126][bookmark: OLE_LINK82]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 with the exceptions that the parameter uplinkTxSwitchingOption is replaced by switchingOptionConfigForBandPair and uplinkTxSwitching-2T-Mode is replaced by switching2T-Mode , 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:
===TP8 for 38.214===






Based on above, the situation can be summarized as below.
Summary
	· Issue 4-1: Whether to clarify that the Rel-16 or Rel-17 parameters in 6.1.6.2.0 are replaced by corresponding Rel-18 parameters when the procedure in 6.1.6.2.0 applies to Rel-18 UE
· Yes: [2]



For Issue 4-1, the proposal would be related to another proposal in section 3.6 (i.e., the proposal in [10] to add Rel-18 parameters into 6.1.6/6.1.6.2.0/6.1.6.3). Therefore, it would be better to discuss Issue 6-1 in section 3.6 first, and then TP in [2] and [10] can be discussed.
Proposed agreement 3.4-1
TBD

	Company
	Comment

	ZTE
	We are ok with this direction.

	Apple
	We are fine also with this direction

	vivo
	Agree with the moderator. 

	LGE
	Agree with Moderator’s direction

	Huawei, HiSilicon
	Better to be discussed in section 3.6.

	OPPO
	Agree with FL in principle and fine with FL’s suggestion.





3.5	whether/how RAN4 agreement and adopted TP on dual TAG is taken into account in RAN1 specification
In contributions, following issues and proposals were raised.
	[5]
Apple
	Another new issue that we identified is related to a CR that has been agreed in RAN4#107 for UL Tx switching with dualTAG [2]. In [2], following TP was adopted for TS 38.101 in section 6.3A.3.3.1:

	Time masks for Tx switching due to switching period are defined in clauses 6.3A.3.3.2-6.3A.3.3.6 for both single TAG and dual-TAG scenarios. When a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs invloved in one switching event, the timing advance difference should be considered additive to the switching period. The UE may omit uplink transmission on OFDM symbols that partially or fully overlap with the switching period. 



Based on this TP in RAN4, we point out that that timing advance difference is considered additive to the switching period in case of two TAGs are involved in the UL Tx switching. However, in RAN1, there is corresponding agreement or TP. In RAN1, the switching gap  in section 6.1.6 of TS 38.214 is simply based on the reported values by UE. It doesn’t take into account the additional timing advance difference. In our view, it is not clear whether/how RAN1 specifications takes this additional timing advance difference into account. If it is not captured in RAN1, then we would like to capture in RAN1 specifications one of the following options.
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling 
· Option 2: Switching gap  is combination of the reported switching period value by UE and the timing advance difference, if any, in case of two TAGs involved for UL Tx switching

[bookmark: _Hlk159361499][bookmark: _Hlk159361538]Observation 1: In RAN4, it is agreed, and TP was adopted that when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period, however, it is not clear whether/how this is taken into account in RAN1 specification.

Proposal 2: To align with the RAN4 agreement and the adopted TP stating, “when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period”, RAN1 shall discuss, agree to one of the options and update the specification accordingly:
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling and is not expected to be accommodated within the UE’s reported switching period value
· Option 2: In addition to the switching gap  required for UL Tx switching, an additional timing advance difference is applied, in case of two TAGs involved for UL Tx switching



Based on above, the situation can be summarized as below.
Summary
	· Issue 5-1: Whether/how RAN4 agreement and adopted TP on dual TAG is taken into account in RAN1 specification
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling and is not expected to be accommodated within the UE’s reported switching period value: [5]
· Option 2: In addition to the switching gap NTx1-Tx2 required for UL Tx switching, an additional timing advance difference is applied, in case of two TAGs involved for UL Tx switching: [5]



For Issue 5-1, RAN1 has not received any LS from RAN4 to trigger RAN1 discussion related to dual TAG. At the RAN1#109-e meeting, following conclusion was made.
	Conclusion
It is RAN1’s understanding that RAN4 should lead the discussion on UL Tx switching with multiple TAGs for both 2 bands case and more than 2 bands case
· For further discussion in RAN1 with regards to UL Tx switching with multiple TAGs, it will be discussed only if triggered by RAN4
· If it is decided to support UL Tx switching with multiple TAGs, it is RAN1's working assumption that the number of TAGs should be limited to up to 2


Therefore, the moderator thinks it is not necessary to have any discussion on dual TAG in RAN1 unless RAN4 requests/triggers RAN1 discussion. The moderator would like to check companies’ understanding on it.
Proposed agreement 3.5-1
TBD

	Company
	Comment

	Qualcomm
	Based on former agreement, RAN4 should take care of the issue and there is not RAN1 efforts until RAN4 ask RAN1. We don’t think RAN1 spec impact is needed. If majority thinks some agreements are needed in RAN1, we prefer to have a conclusion on Option 1.

	ZTE
	Agree with the moderator.

	Apple
	In our understanding, there has been discussion ongoing in RAN4 and at some point, we could expect LS, so our intention is to only align companies views from technical perspective in this meeting, but we can consider any RAN1 agreement at a later point, depending on RAN4 trigger.
However, if companies are fine to have a conclusion based on option 1 in this meeting, we would be okay with it

	vivo
	Agree with the moderator. 

	NTT DOCOMO
	As in the moderator’s comment, since RAN4 doesn’t trigger RAN1 discussion so far, no RAN1 discussion is necessary according to RAN1 conclusion.

	LGE
	Agree with the moderator

	Huawei, HiSilicon
	Agree with moderator.

	Moderator (NTT DOCOMO)
	Proposed conclusion 3.5-1
· No need to have RAN1 discussion on dual TAG unless RAN4 triggers RAN1 discussion
· Qualcomm, ZTE, vivo, NTT DOCOMO, LGE, Huawei/HiSi, OPPO

	OPPO
	Fine with FL’s suggestion.

	Moderator (NTT DOCOMO)
	Although there is no consensus to have RAN1 discusion on dual TAG at this moment (as RAN4 doesn’t trigger RAN1 discussion) and no further discussion in online/offline session is necessary, companies are encouraged to provide feedback to Apple’s proposal/comment.






3.6	RAN2 LS
RAN1 received LS from RAN2 in [9], and RAN2 asks RAN1 to provide feedback if there is any concern.
	· RAN2 confirms that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used. RAN2 respectfully asks RAN4 and RAN1 to take this into account, and feedback to RAN2 in case there is any concern.



In the contributions, following proposals were made.
	[10]
Huawei, HiSilicon
	For the RAN2 agreements, the 2 bands UL Tx switching for a band pair can be configured by Rel-18 signalling and the network and UE should assume that the capability reported for Rel-18 UL Tx switching and Rel-18 configuration are used. 
By conforming to this agreement, RAN1 specification in TS 38.214 should be updated. Specifically, in RAN1 TS 38.214 (including section 6.1.6/ 6.1.6.2.0/ 6.1.6.3) which define when the switching gap should apply for switching between two bands, the Rel-18 RRC configuration/UE capability field names should be added alongside the corresponding Rel-16/Rel-17 field names.
Besides, no issue is observed by applying the RAN2 agreements.
Observation: No issue is observed except the addition of Rel-18 IE for uplink switching between two bands considering the first paragraph of the RAN2 agreements in the LS R2-2313959. 
Therefore, we have the following proposal.
Proposal: Adopt the TP in Appendix.
TP of TS38.214
	--------------------------------------- TP of TS38.214 start-----------------------------------------

[bookmark: _Toc45810627]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 uplinkTxSwitchingPeriodForBandPair if UplinkTxSwitchingMoreBands is configured, and 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 based 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.
< Unchanged parts are omitted >
[bookmark: _Toc45810629][bookmark: _Toc155777421][bookmark: _Toc155777422]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 or uplinkTxSwitchingPeriodForBandPair 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 or UplinkTxSwitchingMoreBands, 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switching2T-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.
< Unchanged parts are omitted >
[bookmark: _Toc155777425][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 or UplinkTxSwitchingMoreBands,
[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.
< Unchanged parts are omitted >
----------------------------------------------- TP#1 end------------------------------------------------




	[11]
ZTE
	· Analysis for the motivation
Based on the UL Tx switching from Rel-16, in case there are only two bands configured for UL Tx switching, Rel-16/17 signalling can configure 2 bands UL Tx switching according to the Rel-16/17 band pair list UE capability. If the Rel-18 band pair list UE capability is reported, Rel-18 signalling can configure 3 or 4 bands UL Tx switching for each band pair that the UE supports according to the Rel-18 band pair list UE capability. Even in case there are only cells on 2 bands are activated regardless the other cells are deactivated or dormant, the Rel-18 UL Tx switching could be still applied according to the Rel-18 band pair list UE capability. The motivation to support configuring 2 bands UL Tx switching for a band pair via Rel-18 signaling is not that strong.
In addition, Rel-16 only supports 1T-2T and 2T-2T UL Tx switching between 2 bands. However, Rel-18 additional supports 1T-1T UL Tx switching within one band pair. If Rel-18 signaling is allowed to configure 2 bands for UL Tx switching, basically it supports 1T-1T UL Tx switching between 2 bands, where each band is configured with 1 port UL transmission and UE may perform this UL Tx switching via 1 Tx chain.
· Concern from RAN1
Based on current RAN1 spec, the Rel-18 UL Tx switching could be only supported with 3 or 4 bands configured for UL Tx switching, and the UE behavior had been discussed clearly based on clause 6.1.6.2.2 in TS 38.214 below. That is, when the 2 bands involved in the uplink switching, clause 6.1.6.2.0 and 6.1.6.3 will be applied, and the 2 bands UL Tx switching for a band pair will be also based on the Rel-18 band pair list UE capability. As a result, there is no need to further adopt that Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability.
	[bookmark: _Toc155777424]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',
<Unchanged parts are omitted>


Above all, RAN1 has concern on the RAN2 Agreement 1 and RAN1 spec update is needed if RAN2 Agreement 1 is endorsed in the end.

	[12]
NTT DOCOMO, INC.
	In the RAN2 agreement, it is described that “Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used”.
Meanwhile, at the RAN1#115 meeting, following conclusion was made.
	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.


It is described that “Rel-16/17 or Rel-18 UL Tx switching is determined based on RRC configuration”.
We believe that RAN2 agreement and RAN1 conclusion do not conflict.
For UE supporting/reporting Rel-18 UL Tx switching capabilities, gNB capable of Rel-18 UL Tx switching configures corresponding RRC parameters of Rel-18 UL Tx switching. If the UE also supports/reports Rel-16/17 UL Tx switching and the gNB is also capable of Rel-16/17 UL Tx switching, the gNB can configure corresponding RRC parameters of Rel-16/17 UL Tx switching in case of 2 bands UL Tx switching. But the gNB may support only Rel-18 UL Tx switching or may prefer to apply Rel-18 UL Tx switching only, and in such case, the gNB configures RRC parameters of Rel-18 UL Tx switching even in case of 2 bands UL Tx switching. As Rel-18 UL Tx switching covers 2/3/4 bands UL Tx switching, it is possible operation. According to the latest TS38.331 [3], if gNB configures uplinkTxSwitchingOption-r16 in CellGroupConfig, it could be common understanding between gNB and UE that gNB configures Rel-16/17 UL Tx switching. If gNB configures uplinkTxSwitchingMoreBands-r18 with 2 UL bands in CellGroupConfig, it could be common understanding between gNB and UE that gNB configures Rel-18 UL Tx switching for the 2 bands. Therefore, it is aligned with RAN1 conclusion that Rel-16/17 or Rel-18 UL Tx switching is determined based on RRC configuration.
Observation 1: Following RAN2 agreement has no issue from RAN1 perspective, and hence no reply to R1-2400007 is necessary.
· Rel-18 signalling can configure 2 bands UL Tx switching for a band pair that the UE supports according to the Rel-18 band pair list UE capability, in which case the network and UE assume the capability reported for R18 UL Tx switching is used



Based on above, the situation can be summarized as below.
Summary
	· Issue 6-1: Whether there is any concern on RAN2 agreement
· There is No concern: [10], [12]
· RAN1 spec update is necessary to add Rel-18 parameters in 6.1.6/ 6.1.6.2.0/ 6.1.6.3 of TS38.214: [10]
· There is concern: [11]
· RAN1 spec update is necessary if RAN2 agreement is endorsed: [11]



Two companies argued there is no concern on RAN2 agreement, while one company argued there is a concern. So, the moderator would like to hear companies’ views on the RAN2 agreement first. If RAN1 reach consensus that there is no concern on the RAN2 agreement, RAN1 can discuss potential TP, such as TP in [10] or [2] as suggested in section 3.4.
According to RAN1 Chair’s guidance, Frank (Huawei) will moderate this topic.
	Check if there are any concerns in RAN1 for the first RAN2 agreement mentioned in R1-2400007. To be handled in agenda item 8.8. To be moderated by Frank (Huawei).



Proposed agreement 3.6-1
· RAN2 agreement has no issue from RAN1 perspective
· Agree on following TP
	--------------------------------------- TP of TS38.214 start-----------------------------------------

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 uplinkTxSwitchingPeriodForBandPair if UplinkTxSwitchingMoreBands is configured, and 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 based 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.
< Unchanged parts are omitted >
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 or uplinkTxSwitchingPeriodForBandPair 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 or UplinkTxSwitchingMoreBands, 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switchingOptionConfigForBandPair 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 or switching2T-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.
< Unchanged parts are omitted >
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 or UplinkTxSwitchingMoreBands,
-	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.
< Unchanged parts are omitted >
----------------------------------------------- TP end------------------------------------------------



	Company
	Comment

	ZTE
	Compared with Rel-16/17 UL Tx switching, Rel-18 further introduces 1T-1T Tx switching between two bands, where both bands are configured with 1-port UL transmission and UE may only be equipped with 1 Tx chain for this case. This is a totally new case that wasn’t supported in Rel-16/17 UL Tx switching between two bands.  If we allow the Rel-18 UL Tx switching to configure UL Tx switching between 2 bands, it implies the 1T-1T switching between 2 bands are supported even when UE is only configured with 2 bands. We want to first check whether this is the common understanding among companies.
If majority companies agree with the RAN2 agreements, we can compromise to have TP to reflect the RAN2 agreements. However, we suggest to change the “6.1.6.2.2 Uplink switching with 3 or 4 uplink bands” section direction instead of changing the sections for UL Tx switching between 2 bands.
One simple change could be the following.
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 orup to 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:


	Apple
	We are fine with FL’s proposal

	vivo
	We are generally fine with the spirit of the LS. Regarding the changes, we prefer to introduce changes in 6.1.6.2.2 for R18 as proposed in our contibution

	NTT DOCOMO
	We are fine with the proposal to confirm RAN2 agreement.
We are open with TP suggested by ZTE/vivo as well as Huawei’s.

	Huawei, HiSilicon
	With our proposed TP, it is clear that only minor RAN1 spec impact can fulfill the RAN2 agreement. We don’t see any issue from RAN1 perspective to disagree with RAN2.
The RAN2 agreement is to support a fallback configuration which is only two-band configuration to a UE capable of Rel-18 UL Tx switching. It is important for network operation in term of CA configuration flexibility and capability signaling overhead. Therefore, RAN2 agreement should be respected.
Regarding the TP from ZTE, our TP is better because it clarifies the RRC paramters to enable a two-band UL Tx swithing is Rel-18 RRC rather than Rel-16/17 ones. Addtionally, the UE capabilities to determine switching gap in this case is also clarified. Therefore, we are afraid that ZTE’s proposal is not sufficient to support RAN2 agreement.   

	OPPO
	Fine with proposed agreement 3.6-1

	Moderator (NTT DOCOMO)
	Proposed Agreement 3.6-1
· RAN2 agreement has no issue from RAN1 perspective
· Apple, vivo, NTT DOCOMO, Huawei/HiSi, OPPO, Nokia
· Concerned: MTK, QCM, E///, ZTE
· Alt.1: agree on TP from Huawei for 6.1.6, 6.1.6.2.0, 6.1.6.3
· Alt.2: agree on TP from vivo for 6.1.6.2.2
· Alt.3: agree on TP from ZTE for 6.1.6.2.2

Companies are encouraged to provide further feedback on RAN2 agreement, especially on following points.
· Whether/what is the issue caused by RAN2 agreement (allowing Rel-18 configurations for 2 bands UL Tx switching)
· [11] pointed that it implies the 1T-1T switching between 2 bands are supported even when UE is only configured with 2 bands.
· Whether/what is the motivation/use-case of RAN2 agreement (allowing Rel-18 configurations for 2 bands UL Tx switching)
· [12] pointed that the gNB may support only Rel-18 UL Tx switching or may prefer to apply Rel-18 UL Tx switching only, and in such case, it is beneficial to allow that the gNB configures RRC parameters of Rel-18 UL Tx switching even in case of 2 bands UL Tx switching.

	MediaTek
	We have concern with RAN2 agreement. Below are the issues with RAN2 agreement:
1) According to RAN1 agreements and spec, R18 UL Tx switching defined for the case when 3 or 4 bands are configured. RAN1 specs didn’t define R18 UL Tx switching for the case where the UE configured with only 2 bands. So, there shouldn’t be an RRC configuration that configure the UE with “R18 UL Tx switching” but with only two bands. This would contradict with RAN1 specs (“R18 UL Tx switching”.
2) If the UE reported only “R18 UL Tx switching” for a specific band-pair within a band-combination (and the UE didn’t report R16 UL Tx switching for this band-pair), then the UE shouldn’t be configured with R16 UL Tx switching in this band-pair.
3) The UE can support R18 UL Tx switching on a band-combination (e.g., A, B, C) without the need for supporting UL MIMO on any of the bands in the band-combination. This is not the same for R16 UL Tx switching. For R16, at least on band (in a band-pair) should support UL MIMO. Thus, R16 UL Tx switching can’t be configured on any band-pair of this band-combination.

Our proposal to respond to RAN2 with the following:
According to RAN1 specs:
· R18 UL Tx switching defined for the case when the UE is configured with 3 or 4 bands. RAN1 specs didn’t define R18 UL Tx switching for the case where the UE configured with only 2 bands.
· R16 and R17 UL Tx switching defined for the case where the UE configured with only 2 bands. If the UE configured with only 2 bands, R16 or R17 RRC configuration should be used.

	NTT DOCOMO
	Regarding the concern on 1T-1T switching between 2 bands, our understanding is that if UE reports Rel-18 UL Tx switching capability e.g., for band A, B, C and only 1 port Tx support for band A and B, NW will not configure UL Tx switching at all for band A+B case, since 1 port on band A + 1port on band B do not require UL Tx switching at all. So, we don’t think RAN2 agreement implies 1T-1T switching between 2 bands are supported when the UE is configured with only 2 bands.
According to RAN2 agreement, NW can configure either Rel-16, 17 or 18 UL Tx switching configurations for the case of 2 bands UL Tx switching. It does not mean NW will configure Rel-18 UL Tx switching configurations for the case of 2 UL bands with only 1 port on band A + only 1 port on band B. Allowing the NW flexibility to configure either Rel-16, 17 or 18 UL Tx switching configurations for the case of 2 bands UL Tx switching could be beneficial as we described in [12], e.g., some gNB may support (be tested) only Rel-18 UL Tx switching configurations. Although it may be additional case for UE supporting both Rel-16/17 (for 2 bands) and Rel-18 UL Tx switching (for more than 2 bands), RAN2 agreement was made and hence we prefer to follow it.

	Moderator (NTT DOCOMO)
	Based on the discussion in online/offline sessions, following alternatives can be further discussed.

Alt.1:  RAN1 confirms that RAN2 agreement has no issue from RAN1 perspective if following clarification from RAN1 is confirmed in RAN2.
· When UE supports Rel-18 UL Tx switching for band combination {A, B, C} where only 1 port transmission is supported on band A and B, the UE does not expect to be configured with 2 bands UL Tx switching for band combination {A, B}, since 1T-1T switching for 2 bands UL Tx switching has not been supported from RAN1 perspective.

Alt.3:  RAN1 confirms that RAN2 agreement has no issue from RAN1 perspective.
· When UE supports Rel-18 UL Tx switching for band combination {A, B, C} where only 1 port transmission is supported on band A and B, the UE can be configured with 2 bands UL Tx switching for band combination {A, B}. 
· (Note just for discussion purpose) 1T-1T switching for 2 bands UL Tx switching has been supported since Rel-16 from RAN1 perspective (e.g., for band combination {B, C}, it may not be mandatory for gNB to configure 2T on band C, and 1T on band B + 1T on band C may be allowed).

Alt.2:  RAN1 confirms that RAN2 agreement has no issue from RAN1 perspective if following clarification from RAN1 is confirmed in RAN2.
· When UE supports Rel-18 UL Tx switching for band combination {A, B, C} where only 1 port transmission is supported on band A and B and dual UL is supported for band pair A+B, the UE does not expect to be configured with 2 bands UL Tx switching for band combination {A, B}, since in such case the UE does not need to be configured with 2 bands UL Tx switching.


	Moderator (NTT DOCOMO)
	Thanks to further offline discussion among interested companies, following updated proposal is provided.

Updated proposed agreement 3.6-1
· RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of  UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.

	Moderator (NTT DOCOMO)
	Agreement
RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.
Final LS is in R1-2401776.




4. Conclusion
Conclusion
Following scheduling restriction is covered by section 6.1.6 in TS38.214.
· For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.

Agreement
· Agree on following TP
	--------------------------------------- TP of TS 38.214 start-----------------------------------------
6.1.6	Uplink switching
< Unchanged 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 
· determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1] when the Tx switching involves more than two bands, and there are at least two UL transmissions after switching on two switch-to bands that trigger the uplink switching, which are at least partially overlapped in time domain,
· 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], otherwise.
< Unchanged parts are omitted >
----------------------------------------------- TP end------------------------------------------------



Agreement
RAN1 replies to RAN2 LS in R1-2400007 as below.
· RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.
Final LS is in R1-2401776.



Appendix: draft LS reply to RAN2

3GPP TSG RAN WG1 #116			R1-24xxxxx
Athens, Greece, February 26th – March 1st, 2024

Title:	[Draft] Reply LS on UL Tx switching
Response to:	R1-2400007 (R2-2313959)
Release:	Rel-18
Work Items:	NR_MC_enh-Core

Source:	RAN WG1
To:	RAN WG2
CC:	RAN WG4

Contact Person:	
Name:	Hiroki Harada
E-mail Address:	hiroki.harada.sv@nttdocomo.com

Attachment:	               


1. Overall Description:
RAN1 would like to thank RAN2 for the LS R1-2400007/R2-2313959.
RAN1 confirms that the first RAN2 agreement in the LS R1-2400007/R2-2313959 has no issue from RAN1 perspective, except for a case where Rel-18 UL Tx switching is configured with band combination {A, B} to a UE reporting support of UL Tx switching for band combination {A, B, C} /{A, B, C, D} and no UL-MIMO on band A nor band B. For the case, RAN1 continues to discuss it.

2. Actions:
To RAN WG2
ACTION: RAN1 kindly asks RAN2 to take the above RAN1 feedback into account.

3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #116bis			April 15 to 19, 2024		Changsha, China
TSG-RAN WG1 Meeting #117				May 20 to 24, 2024		Fukuoka, Japan
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