[bookmark: _Hlk528952890]
3GPP TSG-RAN WG1 Meeting #115	R1-2312800  
Chicago, USA, November 13th – November 17th, 2023

Agenda item:       8
Source: 	Moderator (Nokia)
Title: 	Summary of email discussion on the introduction of UL Tx switching across up to 4 bands in [Post-115-38.214-MC_Enh-ULSwi]
Document for:     Discussion and Decision
1	Introduction
This document contains company observations on the draft CR to 38.214 for the Rel18 NR_MC_Enh, focusing primarily on the changes related to the introduction of UL Tx switching across up to 4 bands. 
[bookmark: _Ref54348033]2	Discussion – first round

The comments in this section are based on the version 0 of the draft CR.
 .
	Company
	Comments
	Editor reply/Notes

	Huawei, HiSilicon
	//Comment#1
Just a kind reminder, a newline character is missing in the paragraph of minimum separation time. According to the agreed TP, its indentation of phrase “the separation time” is supposed to look like this figure below, 
[image: ]
Additionally, it seems unnecessary to highlight the parameter name “uplinkTxSwitchingMinimumSeparationTime” in yellow.

//Comment#2
For the following text, the cyan color may inherit from the TP but is not needed.
[image: ]
//Comment#3
The character “]” is redundant now.
“
-	the switch-to band(s) if the highest priority band is a switch-from band.]
“

	#1 fixed










#2 sure, will do more cleanup after we agree on the draft!

#3 fixed!

	vivo
	Thank you, editor, for the updates.
The following agreement made in RAN1#115 on Toffset  for 4-band switching has some spec impacts. The ‘FFS: whether any specification impact is needed’, in our understanding, is for T0.
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
[bookmark: _Toc45810627][bookmark: _Toc130409832]The suggested modification (highlighted in red) for Toffset is as follows (at the end of the clause)
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: 	Comment by Mihai Enescu: Added based on China Telecom suggestion on Issue#5 of RAN1#113
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching configured with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
 
-	If 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, when within any two consecutive reference slots corresponding to numerology µUL, 	Comment by Mihai Enescu: Agreement [RAN1#113 UE feature session]
If the UE reports 0us in FG 49-Y, the minimum separation time is not applied
FFS the consequence if UE does not report FG 49-Y

The text as currently written works the same if the UE reports 0 us or if the UE doesn’t report the capability at all. Revisions maybe needed if the FFS point is resolved with a different outcome
-	the UE first performs one uplink switch and later performs another uplink switch and 
-	at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.
-	If an uplink switching is triggered for uplink transmission(s) with a gap between the start of the first uplink transmission(s) and the end of the last preceding uplink transmission(s) that is smaller than the determined switching gap , the UE determines the band of the switching period location, defined in [8, TS 38.101-1] based on the priority of the bands configured by uplinkTxSwitchingBandList. Among the bands either in switch-from or switch-to bands but not both, the switch is located on either, 




-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
If the UE is triggered by two uplink transmissions to switch from the 1st band to the 2nd band and from the 3rd band to the 4th band, and when the two uplink transmissions on the 2nd band and the 4th band are at least partially overlapped in time domain, the Toffset of T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
	
#pls see the comment from HW below

	Huawei, HiSilicon
	//Comment#1
Regarding vivo’s proposal on the text of T_offset, we don’ feel the agreement intends to capture it into specification, at least not the exact wording, because,
· The essential part is the first bullet of the agreement and whether it has been reflected by existing specification. If it has not yet, then how to capture is further discussion. If it has, then the current specification is clear and thus the second bullet does not require any further spec clarification. Because with the first bullet reflected in spec, ONLY one single Tx switching can be triggered for a switch from bands A+B to band C+D, and the T_offset specified in current texts is reused, there is unnecessary to redefine a T_offset.
· The T_offset has been specified by the following text since Rel-16, while the new text from vivo seems to overlap with it. If any spec impact deems necessary, it should be a minimum change based on the existing text.
“
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].
“
In short, we prefer to resolve the spec impact for the first bullet of the agreement first and then check whether any spec impact is needed for the second bullet. We are open to a minimum change for a clarification on T_offset but the proposed long text seems not good enough to be captured yet.

	
# thanks for elaborating! It looks to me like some discussion in next meeting is better for everybody!

	Vivo2
	We think the two bullets are about separate issues. The first is about the overlapping condition of ‘an UL transmission’ after triggering switching. Regarding whether to capture the first bullet in the agreement, we are open to discuss whether spec change is needed.
Regarding T_offset, we failed to see how the new text overlap with legacy text. It is clear the legacy text from R16 is for the case where Tx switching is triggered by ‘an UL transmission’ between a band pair. But the agreement is for the new switching cases triggered by two UL transmission between two band pairs. Thus, it should be reflected in the CR.
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].
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

	
# thanks for elaborating further! I do suggest we take this in the next meeting discussion! Thanks!

	Editor 29.11.2023
	Some small editorial changes in v00r01 reflecting the above discussion!
	

	Huawei, HiSilicon
	//Comment#1
Thank you for the updates. As a follow-up of our previous first comment, just suggest an editorial change. 
The character “-“ below is redundant, which is not in the agreed TP either. The TP is to make sure that the two sub-bullets about conditions are clearly under the time period “within any two consecutive reference slots”, while the phrase “the separation time” is the consequence when the conditions are fulfilled.

-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability uplinkTxSwitchingMinimumSeparationTime, no additional restrictions apply.

The text would be expected to look like this:
[image: ]
@vivo, Thanks for your follow-ups. The phrase “cancel the uplink switching” in the existing text is clearly addressing the potential second scheduled UL transmission. We are open to further discussion next meeting.

	

	Editor 30.11.2023
	Fixed the above indent issue in v00r02!
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the UE first performs one uplink switch and later performs another uplink switch and
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