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[bookmark: _Ref178064866][bookmark: _Toc68698316]1	Introduction
[bookmark: _Hlk96339738]This document is a summary of the discussion related to the RAN1#111 Release-16 maintenance (agenda item 7.2) issue related to a clarification of UE type “SwitchedUL” on Rel-16 Uplink Tx Switching feature. This is a continuation of a related discussion in RAN1#110bis-e

RAN1#110bis-e discussion summary:
· R1-2210644		Summary of [110bis-e-NR-R16-11] UE type “SwitchedUL” and simultaneous transmission on two UL bands, Moderator (Nokia)
 
Relevant RAN1#111 tdocs:

	R1-2211282
	On UE type “SwitchedUL” and simultaneous transmission on two UL bands
	Nokia, Nokia Shanghai Bell

	R1-2211283
	Rel-16 Correction to UE type “SwitchedUL” and simultaneous transmission on two UL carriers
	Nokia, Nokia Shanghai Bell

	R1-2211284
	Rel-17 Correction to UE type “SwitchedUL” and simultaneous transmission on two UL bands
	Nokia, Nokia Shanghai Bell

	R1-2211633
	Draft TP for UL Tx switching for non-simultaneous transmission on two UL bands
	ZTE

	R1-2212490
	Corrections on scheduling restrictions between serving cells for UL Tx switching
	Huawei, HiSilicon

	R1-2212491
	Corrections on scheduling restrictions between intra-band serving cells for UL Tx switching
	Huawei, HiSilicon



[bookmark: _Toc68698317]2	Proposals submitted to RAN1#111
2.1	Proposals of R1-2211282/1283/1284
For the CA-based UL Tx Switching subclause 6.1.6.2:
Proposal 1: Agree to the addition to subclause 6.1.6.2 of Rel-16 38.214 (6.1.6.2 part of R1-2211282):
· The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.

Proposal 2: Agree to the addition to subclause 6.1.6.2 of Rel-17 38.214 (6.1.6.2 part of R1-2211283):
· The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.

For the SUL-based UL Tx Switching sub-clause 6.1.6.3:
Proposal 3: Agree to one of the two alternatives:
Alt 1: Agree to the addition to subclause 6.1.6.3 of Rel-16 38.214 (6.1.6.3 part on R1-2211282):
· The UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.
Alt 2: Conclude that no change is needed to subclause 6.1.6.3 of Rel-16 38.214
Proposal 4: Agree to the addition to subclause 6.1.6.3 of Rel-17 38.214 (6.1.6.3 part of R1-2211283):
· The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on the other band.

2.2	Proposals of R1-2211633
Proposal 1: RAN1 adopts the following TP for Rel-16 and Rel-17 UL Tx switching in TS38.214.
· Reason for change: 
The followings for UL Tx switching for SUL are missing in the Rel-16/17 specification.
1. For UE configured with Rel-16/Rel-17 UL Tx switching for SUL, UE is not allowed to perform “1P+1P” (i.e., simultaneous transmissions) on SUL (i.e., SUL#1 in the following table) and its corresponding NUL (i.e., NUL#2 in the following table) even if UE indicates support of simultaneousTxSUL-NonSUL.
1. For UE configured with Rel-17 UL Tx switching for SUL, UE is not allowed to perform “1P+1P” (i.e., simultaneous transmissions) on SUL (i.e., SUL#1 in the following table) and the non-corresponding NUL (i.e., UL#3 in the following table).
The details of UL Tx switching for switchedUL CA is missing in the Rel-16/17 specification
· TP in section 6.1.6 of TS38.214:
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap [image: ] if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap [image: ] is indicated by UE capability uplinkTxSwitchingPeriod: 
-	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 and the location of the switching gap 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.
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 uplink carrier aggregation and configured with uplinkTxSwitchingOption set to ‘switchedUL’, or
-	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, the UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink bands.

2.3	Proposals of R1-2212490/2491
For the CA-based UL Tx Switching subclause 6.1.6.2:
Rel-16: Agree to the addition to subclause 6.1.6.2 of 38.214 (R1-2212490):
-	The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two uplink carriers.

Rel-17: Agree to the addition to subclause 6.1.6.2 of 38.214 (R1-2212491):
-	The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.
For the SUL-based UL Tx Switching subclause 6.1.6.3:
Rel-16: No change

Rel-17: Agree to the addition to subclause 6.1.6.3 of 38.214 (R1-2212491):
-	The UE configured with intra-band uplink carrier aggregation is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.
3	Comparison of proposals
· Nokia Alternative 2 and Huawei proposals are essentially the same with only minor wording differences in the proposed spec changes to 6.1.6.2 and 6.1.6.3
· Nokia Alternative 1 has an additional change to Rel-16 SUL-based UL Tx switching to Rel-16 6.1.6.3 compared to the Nokia Alternative 1 / Huawei proposals that did not have
· ZTE proposal avoids changes to 6.1.6.2 and 6.1.6.3 and the debate on what to say of CA-based and SUL-based UL Tx Switching and introduces the clarification to the higher-level clause 6.1.6 common to both CA-based and SUL-based UL Tx Switching
· The ZTE proposal is not in conflict with the Nokia or Huawei proposals
4	RAN1#111 meeting discussion
Possible alternatives identified from the proposals submitted to the RAN1#111
· Alt a): Agree to Nokia Alt.1 approach
· Rel-16 and Rel-17 changes to 6.1.6.2 and 6.1.6.3
· Alt b): Agree on the Nokia Alt.2/Huawei approach
· Rel-16 change to 6.1.6.2 and Rel-17 changes to 6.1.6.2 and 6.1.6.3
· Alt c): Agree on the ZTE approach
· Rel-16 and Rel-17 changes to 6.1.6
· Alt d): Combine c) with a) or b)

4.1	Round 1
Please provide your views on the alternatives a) – d) and if you have a clear preference or a specific concern with a particular approach.
Please provide your company’s comments to the table below
	Company 
	Comment

	Nokia, NSB
	We would be OK with any of a), b) or c). We slightly prefer b)
a) vs. b) as explained in our Tdoc, we have a slight preference with b) as the Rel-15 spec already makes the case for SUL not supporting simultaneous transmission.
b) vs. c) we somewhat prefer b), but if taking the changes to 6.1.6 helps converging on what to do for the Rel-16 SUL, we’d be fine with the ZTE approach as well.
d) seems an overkill as it takes care of the same thing in two parts of the UL Tx Switching specification.

	Samsung
	Alt. a) (Nokia Alt.1) preferred by us, but Alt. b) (Nokia Alt.2/Huawei) acceptable. These 2 text proposals based on the RAN1@110bis-e discussions are stable enough. We have a preference for avoiding Alt c) and d), because the larger discussion on SUL case is unlikely to conclude. 

	Qualcomm
	We are ok with CA changes from either Nokia or Huawei. 
On SUL, for Rel-16, we ok with either Alternatives; for Rel-17, we have a clarification comments. 
· On the first part - “The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation…” based on Rel-17 WID, there are at most three carriers – SUL and its serving cell (i.e. NUL1) and another NUL (NUL2), and SUL is at different band with the other two NULs (NUL1 and NUL2). Could proponents clarify the scenario, which two carriers are intra-band CAed? Is there any additional new scenario that current spec doesn’t cover?  

Here is Nokia’s Proposal 4, we paste here for reference. Given Huawei’s proposal is similar, we appreciate the clarification and response from Huawei as well.
	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-  The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on the other band.





	NTT DOCOMO
	We support the proposed CRs in general, and we would be fine with either alternative. Alt.d may be too much i.e., duplicated clarifications.

	ZTE
	As we discussed in our contribution R1-2211633 and based on the following Rel-16 agreements, it is clear that the Rel-16/17 spec for SUL UL Tx switching is not aligned with the previous agreements. TP is needed for SUL UL Tx switching to clarify that no simultaneous UL transmission is expected for Rel-16/17 UL Tx switching on SUL band and NUL band. 
	greements:
· Confirm that Uplink switching is triggered and additional time is needed for PUSCH preparation procedure:
· For SUL UEs incapable of UE feature simultaneousTxSUL-NonSUL
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For UL CA
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 1-port transmission in carrier 1 and 2-port transmission in carrier 2, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· The current transmission occasion and the last transmission occasion assumed by the UE at T0 - Toffset are respectively 2-port transmission in carrier 2 and 1-port transmission in carrier 1, where  T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.
· For EN-DC
The current transmission occasion and the last transmission occasion assumed by the UE atT0 - Toffset are on different uplink carrier, where T0 and Toffset is the starting timing and UE preparation time of current transmission, respectively.



We can go with the direction of Alt.a and Alt.c. For proposal 3 of Alt.a, we can only accept Alt1 but not for Alt. 2. Regarding Proposal 4 of Alt.a, the current TP is not complete since no simultaneous transmission for SUL and NUL is missing in the TP. It can be updated as following.
· The UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink bands. 


	vivo
	If the group can quickly converge on the case of no simultaneous transmission for SUL with option1, we prefer either alt c) or alt a). If not possible, alt b is also acceptable to us. 

	CATT
	We slightly prefer Alt b) since it has been specified that simultaneous transmission for the SUL case is not supported. There is no need to add a statement for SUL in Rel-16 6.1.6.3. But, for the sake of meeting progress, we can also accept Alt a).

	Apple
	On SUL, we agree that Rel-15 already makes it clear that for SUL case, simultaneous transmission is not supported. Based on this, we prefer Alt b). But we would be okay with other options as well to conclude this discussion

	Nokia, NSB
	@Qualcomm: Our intention with the “The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is” was Band X with intra-band CA with Band Y with a SUL carrier attached to one of the two Band X cells. So three ULs. 

I do tend to agree that this is perhaps not the clearest formulation, and it could be perhaps improved by turning it around as “The UE configured with two cells for intra-band UL CA with one of the cells also configured with another UL carrier UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is”

	Qualcomm2
	Thanks Nokia to clarify which is very helpful, and now we understand the intention.
We used to think current spec “If the UE is to transmit any uplink channel or signal on a different uplink on a different band”. We are also ok if majority wants to explicit document the scenario - Band X with intra-band CA with Band Y with a SUL carrier attached to one of the two Band X cells.
We don’t think the wording from current proposal clearly reveal the scenario and propose to use your above proposal with some revision as this is very clear and aligned with Rel-17 WID. The reason for below second change is align the spec with the Rel-17 scenario.
“The UE configured with two cells for intra-band UL CA with one of the cells also configured with another UL carrier from another band is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on the SUL carrier and any transmission on another uplink carrier on the non-SUL band.  one uplink carrier on one band and any transmission on another uplink carrier on the other band.”


	
	




4.2	Proposal for Thursday morning online
Stable part since RAN1#110bis that maybe agreeable
Rel-16: Agree to the addition to subclause 6.1.6.2 of 38.214 (R1-2212490):
-	The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two uplink carriers.

Rel-17: Agree to the addition to subclause 6.1.6.2 of 38.214 (R1-2212491):
-	The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.
Not discussed in detail, but maybe agreeable
Rel-17: Agree to the addition to subclause 6.1.6.3 of 38.214 (As proposed by Qualcomm):
-	The UE configured with two cells for intra-band UL CA with one of the cells also configured with another UL carrier from another band is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on the SUL carrier and any transmission on another uplink carrier on the non-SUL band.

Contentious part
Rel-16: Subclause 6.1.6.3 of 38.214
Alt 1: Agree to the addition to subclause 6.1.6.3 of Rel-16 38.214 (6.1.6.3 part on R1-2211282):
· The UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.
Alt 2: Conclude that no change is needed to subclause 6.1.6.3 of Rel-16 38.214
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