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Introduction
This thread will discuss the draft CR to 38.214 for NR_MC_enh-Core, focusing primarily on the changes related to the introduction of UL Tx switching across up to 4 bands. 
Please note that the introduction of multi-cell PDSCH / PUSCH scheduling using DCI format 0_3 & 1_3 is discussed in a separate email thread/document, to facilitate our discussion! Will merge the outcome of these two draft CRs after their approval, resulting in a single draft CR on NR_MC_enh-Core!
First checkpoint for this discussion: April 20, UTC 17.00!
Discussion – first round

The comments in this section are based on the draft CR available in R1-2303013
.
	Company
	Comments
	Editor reply/Notes

	China Telecom
	Thank you for the draft CR. Here are some of our views regarding the draft CR to 38.214 for R18 UL Tx switching.
· The RAN1 specification for R18 UL Tx switching should be band-agnostic and have no restriction of band type for the following reasons
· All the RAN1 agreements for R18 UL Tx switching do not differentiate FDD/TDD/SUL band type. The UE behavior for a triggered UL Tx switching between bands are the same for FDD/TDD/SUL.
· In 3GPP practice, RAN1 spec is band-agnostic and has no restriction of band combination. Any spec impact of band combination should be discussed in RAN4.
· The new UE behavior specified under subclause 6.1.6.2.2 should include the case of SUL+UL CA for the following reasons,
· In R18 UL Tx switching, because 3 or 4 UL bands are supported and a serving cell cannot comprise of more than two uplinks, the R18 UE must be configured with more than one UL serving cell, regardless whether SUL is configured or not. In other words, the UE must be configured with UL-CA. 
· If a separate subclause specific to SUL+UL-CA would be introduced, then it would cause lots of unnecessary spec redundancy because all the RAN1 agreements for R18 UL Tx switching do not differentiate FDD/TDD/SUL band type.
· For any triggered R18 UL Tx switching specified under UL-CA subclause 6.1.6.2.2, its UE behavior should be referred to the subclause 6.1.6.3 (SUL) if the bands involved by UL Tx switching are within a serving cell, i.e. SUL and UL of a cell, otherwise, it should be referred to the subclause 6.1.6.2 (UL-CA) for the following reasons,
· In R16, since only two UL bands can be configured to a UE, the two configured UL bands can be categorized into two cases, either the two bands within an UL serving cell or the two bands in two UL serving cells, respectively. Subclause 6.1.6.3 was specified for the first case while subclause 6.1.6.2 for the second case. In R18, since it is agreed to reuse the same UE behaviors as R16 by the following agreement, in addition to sub-clause 6.1.6.2, sub-clause 6.1.6.3 should be also referred for the first case. 
· It ensures better back-forward compatibility in case that the UE is scheduled only between two bands in a R18 configuration, which is the same UE behavior as R16, for both the SUL case and the UL-CA case.
	Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· {… text omitted}


Therefore, we propose the following changes:
1) Remove the following text from Sub-clause 6.1.6
[-	Configured with uplink carrier aggregation, where the uplink band combination includes a serving cell with two uplink carriers].
2) Remove the editor comment “It appears that there are no agreements…” from the title of sub-clause 6.1.6.3
3) the following text is changed with changes highlighted in yellow:
[bookmark: _Hlk132835757]For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination consisting of 3 or 4 bands for uplink transmission, 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 an uplink serving cell, with the following exceptions
	Proposed change 1: We can remove the square-bracketed sub-bullet from 6.1.6, but then the list says either CA or SUL and it excludes a combination of CA and SUL. Another alternative would be to make this “CA and/or SUL”, i.e.:

· Configured with uplink carrier aggregation, and/or
· Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink

It looks to me that unless some change is made in 6.1.6 the implication is that the configuration consists either CA or SUL, and the CA and SUL combination is excluded. Would the “CA and/or SUL”, approach work for you?

Proposed change 2: Sure, the editor’s comment will vanish from the final version. The comment was there to convey the editor’s predicament on how to reflect a combination of CA and SUL when couldn’t find such an agreement. The comment will not be there in the final CR.

Proposed change 3: Taken in as proposed.
The current hierarchy is such that 6.1.6 is the common clause for all cases, 6.1.6.2 is clause specific for CA and 6.1.6.3 is clause specific for SUL. What I tried to achieve with that square-bracketed bullet in 6.1.6 was to tie the 6.1.6.2 and 6.1.6.3 to appear in the same configuration. Your comment tries to do the same, but have the CA+SUL case defined under the CA sub-clause rather than under the common sub-clause 6.1.6. Maintaining the hierarchical approach felt attractive, but it may be so that your suggestion is in the end more readable.


	ZTE
	Issue#1:
Regarding Editor’s comments “It appears that there are no agreements that would be unique to SUL-based UL Tx Switching, so maybe this section does not need any modifications. The integration of SUL and UL CA specific agreements are missing though and if something is needed there, maybe extensions to this subclause are needed.”, we think extensions to this 6.1.6.3 is needed for the following reasons. 

1) According to the RAN agreements below, the UE behaviors for “CA with UL Tx switching among 3/4 bands” and “CA plus one SUL with UL Tx switching among 3/4 bands” are different:
· For “CA with UL Tx switching among 3/4 bands”: Both dualUL and switchedUL are supported.
· For “CA plus one SUL with UL Tx switching among 3/4 bands”: only switchedUL is supported. 
If these two are merged in the same section, it may be misunderstood that dualUL can also be supported by “CA plus one SUL with UL Tx switching among 3/4 bands”. We have provided one example TP in R1-2303404. 

2) The current 6.1.6.3 is only applicable to the case with 2 bands due to this sentence “During the switching gap , the UE is not expected to transmit on any of the two uplinks.” It needs extension to support 3 or 4 uplink carriers.
3) The gap length determination should also be specified for UL Tx switching for SUL with 3/4 bands. The current gap length is determined per band pair, for SUL, the default band pair is {the band before the switching, the band after the switching}. This is something new compared with the Rel-16/17 spec. 

	RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframe in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· OtherFurther check additional scenarios as below can be discussed in RAN4#104e and RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching




Issue#2:
The following part seems to be missing in the current draft CR.

[bookmark: _Hlk132836638]For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4), where µUL, 1, µUL, 2, µUL, 3 and µUL, 4 correspond to the subcarrier spacing of the active UL BWP of one uplink carrier of the 1st band, 2nd band, 3rd band and 4th band, respectively. If there are two contiguous intra-band carriers in one band, then µUL, 1 = max(µUL, 1-1, µUL, 1-2), whereµUL, 1-1 and µUL, 1-2 correspond to the subcarrier spacing of the active UL BWP of the 1st uplink carrier and the 2nd uplink carrier of the  band, respectively.


Issue#3:
The following parts seems to miss the condition “within two reference slots”.
	When the UE first switches at least one transmitter from any one band to another, and later again switches at least one transmitter from any one band to another, 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 minimum 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap capability  indicated for the band pair of the second switch




An example provided by our TP is as following.
[bookmark: _Hlk132836164]For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, if two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive slots corresponding to numerology µUL, the UE expects the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within these two consecutive slots is not less than a maximum of X us and the switching gap required for the second uplink switching, where X is indicated by UE capability [minimumSeparationTime].

Issue#4:
The following four new conditions seem to be missing the current draft CR. We have provided one example TP in R1-2303404. 

	Agreement (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)





	Issue #1: Added a bullet to 6.1.6.2.2:
For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.

Issue #2: Thank you, added to 6.1.6 as the first sub-bullet for UL Tx switching with 3 or 4 bands.

Issue #3: There already is a condition that two switches cannot happen in one slot in 6.1.6 so the addition seems not necessary. Nevertheless, added the statement within any two consecutive slots corresponding to numerology µUL to the condition

Issue #4: Thank you, added two bullets to 6.1.6.2.2 that extended this case to >2 bands. Please check if I managed to cover all the cases.


	Apple
	Issue 1: Two consecutive reference slots condition is missing

It is not captured that the minimum separation time is applied for the cases within two consecutive reference slots. A suggestion to update TP can be as follows (highlighted in blue):

For uplink switching with 3 or 4 bands within two consecutive slots based on based on µUL = max(µUL, 1, µUL, 2, µUL, 3) in case of 3 bands and µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4) in case of 4 bands, where µUL, 1, µUL, 2, µUL, 3, µUL, 4 corresponds to the subcarrier spacing of the active UL BWP of the first band, second band, third band and fourth band, respectively. If there are two consecutive intra-band carriers in one band, then the subcarrier spacing of the active UL BWP for that band corresponds to the maximum of subcarrier spacing between the intra-band carriers.
-	When the UE first switches at least one transmitter from any one band to another, and later again switches at least one transmitter from any one band to another, 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,
********omitted unchanged part************

Issue 2: New conditions for dualUL are missing

Tend to agree with ZTE that the following agreement seems to be missing:

Agreement (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)

Issue 3: Otherwise condition for associated band part missing

For the associated bands, it seems that the otherwise condition is missing, i.e. if for a band in the band combination, there is no band pair for which dualUL is supported, then the UE assumes dualUL state for that band as twoT, even if oneT is configured. Probably following update could be considered (highlighted in blue):

6.1.6.2.2	Uplink switching with 3 or 4 bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination consisting of 3 or 4 bands for uplink transmission, 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 with the following exceptions:
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair of a band in the band combination
-	if the UE is scheduled or configured to transmit a 1-port transmission on that band with no transissions on any other band, and if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the preceding transmission was not on this band, 
-	the UE shall consider the other transmitter to be mapped on a band associated to this band, where the associated band is configured for each band by [associatedBand]. 
· Otherwise, the UE shall assume that it is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT' and consider the other transmitter to be mapped on the same band

	Issue 1: Same comment as ZTE issue #2. Attempted to cover. 
Issue 2: Same comment as ZTE issue #4. Attempted to cover.
Issue 3: Added the otherwise bullet and modified the indentation in 6.1.6.2.2

	Qualcomm
	· We share the same views as ZTE that SUL + CA should be captured in the section 6.1.6.3 and section 6.1.6.2 should capture the agreements on CA without SUL.
· Beyond the missing part mentioned by ZTE and Apple, we think the 1 or 2 switching instance(s) should be agreed and captured into current spec, as minimum separation time is triggered by “2 uplink switching”. 
· On the switching period frequency domain location, there are some ambiguous cases need to be clarified and captured in the spec as well.
a) The highest priority band is not involved into the switch (i.e. B->C)
b) The same lower priority band transmits before and after switch
c) The highest priority band transmits before and after switch. i.e. A+B->A+C

	· As of now the integration of CA + SUL is taken care of in 6.1.6.2.2 lead-in paragraph as suggested by China Telecom.
· Tried to emphasize that the two switches are two separate switches in 6.1.6.
· Switching period carrier
a) The current CR text is supposed to look at the relative priorities of the bands taking part in the switch. The priorities of the bands not taking part in the switch are not supposed to be looked at
b) No agreement on which side of the switch the location should be
c) No agreement on which side of the switch the location should be


	OPPO
	· We share the same view as Apple and ZTE on missing part: two consecutive reference slots condition and new conditions for dualUL
· In addition, Regarding the switching period frequency domain location part, the rule to select band for  switching period location, i.e. “not with the highest priority band”, is defined in agreement but is missed in CR.

	Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.



       So we suggest to complement it as following:

For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] on either switch-from band(s) or switch-to band(s) of the switch based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The band of the switching period location is not the band with highest priority.

	Added the following:

-	For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] on either switch-from band(s) or switch-to band(s) of the switch to be the lower-priority band of the two bands based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList].


	NTT DOCOMO
	· Regarding “Configured with uplink carrier aggregation, where the uplink band combination includes a serving cell with two uplink carriers”, as in RAN agreement cited by ZTE, following three scenarios should be covered in Rel-18. The first and third scenarios could be covered by existing bullet “Configured with uplink carrier aggregation”, and hence additional bullet from editor intends the second scenario. 
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
Based on the comments from companies, I think one possible way is to extend 6.1.6.3 (or create new sub-clause such as 6.1.6.4) for the second scenario, and another possible way is to clarify in the concerned bullet that this second scenario is only for switched UL to avoid potential misunderstanding.
· We agree with ZTE/Apple/OPPO(/Qualcomm) that the agreement on extended reference slot definition for 3 or 4 bands case has not been reflected in the draft CR and it should be captured in 6.1.6.
· We also agree with ZTE/Apple/OPPO(/Qualcomm) that the agreement on switching conditions for dual UL has not been reflected in the draft CR and it should be captured in 6.1.6.2.2.
· We also agree with OPPO that how to determine the switching period frequency domain location based on BandPriorityList has not been reflected in the draft CR, and it can be captured in 6.1.6 (as suggested by OPPO) and/or 38.331 (field description of BandPriorityList). 
· Two possible further clarifications raised by Qualcomm (1 or 2 switching and switching period frequency domain location) would need RAN1 discussion and agreements first.  Based on the discussion in previous meetings and contributions in this meeting, following proposals can be discussed and NTT DOCOMO supports both proposals.

Proposal 1:
[bookmark: _Hlk132406711]When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
· To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after TX switching are at least partially overlapped in time domain, one TX switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of TX switching should be performed.

Proposal 2:
If the highest priority band transmits before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· Alt.1: UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the second highest priority band (e.g., in the example above, switching period location is on switching-to bands (A+C) as B is second highest priority band)
· Alt.2: NW guarantees sufficient switching gap if the highest priority band transmits before and after the switching (i.e., no interruption on the highest priority band)
	Is it correct that all the points raised were also raised by others and are being addressed?

	China Unicom
	We also believe that the RAN1 specification should be band agnostic as usual. Any restriction of band combinations in RAN1 specification would jeopardize operators’ interests in selecting appropriate deployment options. It is also our observation that the mechanism of R18 UL Tx switching in all RAN1 agreements is based on band-to-band switching and does not differentiate band type of FDD/TDD/SUL. Therefore, we would like suggest not to discuss any restriction of band combination in RAN1. If any, it should be discussed in RAN4 and taken into consideration operators’ deployment needs.
As a supporting company of the RAN4 WID on CA band combination with two SUL cells (RP-223553), we have shown our interests for this band combination. We don’t agree that these band combinations have been precluded from RAN agreement on scenarios (RP-221880) that was made before the RAN4 WID. Particularly, it is only about the focused scenario for Q3 2022 only, according to the change track for “work=>focus” and “Rel-18 timeframe=>Q3 2022”, which facilitated RAN1 to focus on mechanism design itself at that Q3 rather than any discussion of band combination. With this spirit, it also seems unnecessary to discuss any specific band combination in RAN1 CR phase.
With respect to the specification subclause, both the UL-CA scheme with SUL and without SUL should be captured into the same UL-CA subclause because both cases are UL-CA and the RAN1 switching mechanism does not differentiate FDD/TDD/SUL band.
According to the agreement below, when only two bands are involved in a switching, both the switching conditions specified in existing subclause 6.1.6.2 and 6.1.6.3 should be referred. 

	Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
· For dual UL, following new conditions are considered
· 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)
· FFS for switched UL and/or for the case with complexity reduction option 1 or 2
· FFS the same or different switch period for existing conditions and new conditions


Therefore, we support the proposed changes from China Telecom
	China Telecom proposals were acted on, so hopefully the concerns are taken care of.

	Xiaomi
	We agree with companies that the new condition of UL Tx switching and reference slot definition for more than 2 bands are missing.

Besides, there are additional restrictions on Tx switching based on UE capability, which are missing in the current CR.
· For switched UL, only switching cases(Tx chain states) with 2T are assumed despites of whether UE supports up to 2 ports UL transmission on all the bands or not(current specification is sufficient)
· For dual UL, if a UE does not support concurrent transmission on specific band pair(s) and supports up to 2 ports UL transmission on all the bands in the band combination, corresponding switching case(s) with 1T-1T for the band pair(s) where concurrent transmission is not supported are not assumed
· For dual UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, corresponding switching case(s) with 2T for the band where up to 2 ports transmission is not supported are assumed

	Looks like your concerns should have been addressed.
· Current specification should indeed be sufficient and that is referred to
· If for a band pair simultaneous transmission is not supported by the UE, then for that band pair the UE must indicate SwitchedUL as per the current CR

	CATT
	· We agree with China Telecom and China Unicom that RAN1 spec for Rel-18 UL TX switching should be band-agnostic, and the all the RAN1 agreements on UL TX switching doesn’t differentiate band type of FDD/TDD/SUL. Thus, we propose remove ‘Configured with uplink carrier aggregation, where the uplink band combination includes a serving cell with two uplink carriers’ from sub-clause 6.1.6.

· The editor’s comment on the title of 6.1.6.3 doesn’t align with the RAN1 agreement. It has been agreed in RAN1#110b that ‘existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching’ . That means when the UE configured with Rel-18 UL TX switching performs UL Tx switching between only two bands, the legacy Rel-16/17 UL TX switching scheme can be reused. We propose to remove the editor’s comment from the title of 6.1.6.3. 


· Regarding the switching period location, the switching period located on either the ‘switch-to band(s)’ or ‘switch-from band(s)’ which is not with the highest priority band is missing in draft CR. 
	Agreement
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.




· Regarding the ambiguous switching state issue, the case#1 in following agreement is missing in the draft CR. 
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
        <text omitted>



	It seems your comments should be addressed based on comments provided by others. Please check version 01!.

	CMCC
	· We fully agree with China Telecom/China Unicom/CATT that RAN1 spec should be band-agnostic, and the all the RAN1 agreements on Rel-18 UL TX switching doesn’t differentiate band type of FDD/TDD/SUL. It is consistent with the work logic in 3GPP that RAN1 specs focus on the functionality which is band-agnostic and RAN4 specs focus the band combination. For example, the maximum 16 cells CA has been supported in RAN1 specs since Rel-15, however, the number of carries in band combinations defined in current RAN4 specs is far smaller than 16. In addition, it is totally up to operator’s interest to define the band combination and has no relationship with the RAN function design. Therefore, we suggest to remove “[-	Configured with uplink carrier aggregation, where the uplink band combination includes a serving cell with two uplink carriers].” in section 6.1.6.

· Regarding the editor’s comment in section 6.1.6.3, as many companies commented, we had the agreement bout “Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching”, thus, the editor’s comment is not aligned with RAN1 agreement and should be removed.

· Regarding where to capture the CA+SUL case, we think the right way is to capture it in section 6.1.6.2.2 and both 6.1.6.2.0 and 6.1.6.3 should be referred. It is obvious that section 6.1.6.3 only captures the one serving cell scenario in Rel-16/17, and section 6.1.6.2 captures multiple serving cell case. 
	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:


· For CA+SUL scenario, one UE is configured with multiple serving cells based on CA framework and this should be captured in section 6.1.6.2.2 following the same logic from Rel-16/17.
	It seems your comments should be addressed based on comments provided by others. Please check version 01!.

	New H3C
	1. We are on the same page on RAN1 spec should be band-agnostic with CTC/CU/CATT/CMCC. RAN1 agreements on Rel-18 UL TX switching doesn’t differentiate band type of CA and SUL. It is consistent with the work logic in 3GPP that RAN1 specs focus on the functionality and the band combination is works scope of RAN4. We suggest removing the following text from Sub-clause 6.1.6 [-	Configured with uplink carrier aggregation, where the uplink band combination includes a serving cell with two uplink carriers] in proposed CR as CTC mentioned as well.

2. Regarding the editor’s comment in section 6.1.6.3, the editor’s comment is not aligned with RAN1 agreement” Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching” so it should be removed.

· 3. Uplink switching for more than two configured uplink bands can be captured in section 6.1.6.2.2 and both 6.1.6.2.0 and 6.1.6.3 should be referred. We propose to use the following text:” For a UE configured with uplink carriers on more than two bands, if no more than two bands are involved in the determination of one uplink switching, then the procedures in sub-clause 6.1.6.2.0 and 6.1.6.3 are applied where the higher layer parameter uplinkTxSwitchingOption within the procedures”
	It seems your comments should be addressed based on comments provided by others. Please check version 01!

	vivo
	· We agree with DOCOMO that proposa1 and proposal2 should be supported to address the ambiguity issue on switching instance and switching period location. For alternatives in proposal2, we support alt2 for simplicity. 
· The following TP for proposal1 can be considered for reference.
Proposal 1:
When a UE is triggered to perform TX switching between a band pair, and the start of the UL transmission after TX switching is T0, UE uses grants received before T0-Toffset to determine how to perform switching, where Toffset is the UE processing procedure time defined for the uplink transmission triggering.
· To determine the N2 of Toffset, the minimum SCS among the downlink carriers where DCI triggers the UL transmission for Tx switching is used as µDL, and the minimum SCS among the UL carriers after Tx switching is used as µUL 
· To determine the Tswitch of Toffset, the minimum SCS among the UL carriers involved in Tx switching is used as µUL  
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), and when the two UL transmissions after TX switching are at least partially overlapped in time domain, one TX switching involving more than 2 bands should be performed, and T0 is the start of the earlier UL transmission of the two UL transmission; otherwise, twice of TX switching should be performed.

Proposal 2:
If the highest priority band transmits before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· Alt.1: UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the second highest priority band (e.g., in the example above, switching period location is on switching-to bands (A+C) as B is second highest priority band)
· Alt.2: NW guarantees sufficient switching gap if the highest priority band transmits before and after the switching (i.e., no interruption on the highest priority band)
	6.1.6
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].
When uplink switching could be triggered by two uplink transmissions, if the two uplink transmissions involve different band pairs, and if the two uplink transmissions are at least partially overlapped in time domain, the UE assumes that one uplink switching involving 3 or 4 bands is triggered. UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where T0 is the start time of the first symbol of the transmission occasion of the uplink channel or signal of the earlier uplink transmission in the two uplink transmissions, and Toffset is the UE processing procedure time defined for the uplink transmission triggering the switching given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213] with the following exceptions:
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the minimum subcarrier spacing of the downlink with which the PDCCHs carrying the two DCIs scheduling the two PUSCHs were transmitted and µUL corresponds to the minimum subcarrier spacing of the two uplink channels with which the two PUSCHs are to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 

[bookmark: _Hlk42165618]-	If uplink switching gap is triggered as defined in clause 6.1.6,  equals to the switching gap duration and for the UE configured with higher layer parameter [uplinkTxSwitchingOption-r18] set to 'dualUL' for uplink carrier aggregation µUL correspond to the minimum subcarrier spacing of the active UL BWP of all the carriers before or after the TX switching. 



· Same view with ZTE on Issue#2/3 that the agreements on reference slot and separation time are missing
· Same view with ZTE on Issue#4 that the following four new conditions seem to be missing the current draft CR. 
· Agreements for the existing conditions (yellow-highlighted) are not reflected, description and reference to 6.1.6.2.0 should be added to 6.1.6.2.2	Uplink switching with 3 or 4 bands, otherwise it is not clear how to perform switching involving 2 bands when 3 or 4 bands are configured
	Agreement (RAN1#111)
Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
· For dual UL, following new conditions are considered
· 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)


· 
	Indeed, some additional agreements might be helpful. On the actionable comments, it seems your comments should be addressed based on comments provided by others. Please check version 01!

	Huawei, HiSilicon
	We strongly suggest to keep RAN1 specification as band-agnostic as usual simply because 
· The fact is that the UE behavior of UL Tx switching is band-agnostic. Band type FDD/TDD/SUL makes no difference in UE RF retuning and RF management for a triggered UL Tx switching. 
· The RAN agreement cited by ZTE targeted to cease any RAN1 discussion on the existing band combinations while RAN and RAN4 are working on a solution for any concerns on band combinations. In any case, citing the RAN agreement to put any restriction of band combination is against the spirit of the agreement and not in line with the 3GPP practice. If any restriction of band combination is deemed necessary, it should be discussed in RAN4. 
· The Rel-16/17 RAN1 spec for UL Tx switching has been band-agnostic. In Sect 2 of R1-2303858, our TP demonstrates that band-agnostic can be achieved easily for Rel-18 as well.

Regarding the subclause to capture the UE behavior for SUL+UL CA, we strongly suggest to keep the RAN1 spec simple and concise by capturing them in the same subclause as UL-CA without SUL simply because
· all RAN1 agreements are on a basis of band-to-band switching. UE behaviors are the same for both UL-CA with and without SUL. 
· All the Rel-18 UEs for UL Tx switching with 3 or 4 bands are configured with UL-CA. In Rel-16, the fundamental reason to have S6.1.6.3 for SUL is that only one UL serving cell is configured when a SUL is configured and thus without multiple uplink serving cells, it does not belong to UL-CA.
· Since Rel-15, SUL is fully compatible with UL-CA and multiple SUL serving cells can be configured with UL-CA according to the following RAN1 agreement.
	
Agreement: (RAN1#92)
Following working assumption is confirmed with the understanding that the CCs are in the same cell group:
· In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping transmissions between different CCs/uplinks and same/different transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving CCs/uplinks,
· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell
· Within a same priority level, PCell is prioritized over Scell
· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax.
· Note: different priority of SRS used for carrier switching can be discussed further
· Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.
· Note: If the aggregated transmission power does not exceed Pc_max within any part of a transmission that overlaps with other transmission(s), the transmission is considered as non-power limited case.
· Note: power control with look-ahead is not required at UE.
FFS: Priority on the UL and SUL 


Agreement (RAN1#92b for S7.5 of 38.213)
Priority rule for SUL
· For simultaneous uplink transmissions that are power-limited, when one or multiple serving cell(s) are configured with both UL and SUL carriers
· Existing priority rule based on signals/channels content
· In case transmissions with the same priority level on the two UL carriers, 
· the UL carrier which is configured for PUCCH has higher priority


 

Regarding the text in S6.1.6.2.2, suggest to have two branches as the following RAN1 agreement, one for “when only two bands are involved in the determination of a triggered UL Tx switching” and the other for the rest, because
· It is better in line with the agreement and ensure backward compatibility when a gNB only schedule two UL bands for a UE configured with 3 or 4 uplink bands.
· It can keep the spec text concise and plain by referring the existing behaviors/conditions specified in S6.1.6.2 and S.6.1.6.3. In Sect 2 of R1-2303858, our TP provides an example for it. If the two bands are within a cell configured with two bands, then the existing behavior of S6.1.6.3 is reused. Otherwise, it is the existing behavior across serving cell as in S6.1.6.2.

	Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
· For dual UL, following new conditions are considered
· 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)
· FFS for switched UL and/or for the case with complexity reduction option 1 or 2
· FFS the same or different switch period for existing conditions and new conditions




With the above, we support CTC/CUC/CATT/CMCC/New H3C’s suggested changes.

Regarding the title of subclause 6.1.6.2.2, DL CA with more than 4 DL bands is not precluded. Therefore, suggest a change in red 
“Uplink switching with 3 or 4 uplink bands”

Regarding the change “consisting of two bands for uplink transmission” in S6.1.6.2.0, suggest to remove it and its companion text in S6.1.6.2.2 because,
· The motivation seems to differentiate UE behaviors between Rel-16/17 and Rel-18. But it would be better to be based on RRC configuration rather than UE capability.

Regarding change of title “Uplink switching with two bands” of new subclause 6.1.6.2.0, with the same reason to have this change, suggest a similar change to S6.1.6.3 in red as below
	[bookmark: _Toc45810630][bookmark: _Toc130409836]6.1.6.3	Uplink switching with two uplink bands for supplementary uplink





Regarding the following agreements on switching period location, we would like to remind the group with a Rel-16 agreement made last meeting as below. The Rel-18 agreement is only applicable when a switching gap scheduled by gNB is not sufficient large compared to reported switching period. In email discussion [112bis-e-AI7.1-11], it was proposed to add a RAN4 reference into RAN1 spec for switching period location. But companies don’t agree it at this stage because it is lack of RAN4 decision and response yet. In our understanding, the Rel-18 agreement about configured priority will be captured in RAN4 anyway because it was originated from a RAN4 agreement (for uplinkTxSwitchingPeriodLocation ) and the switching period was only specified in RAN4 for Rel-16/17. Therefore, we suggest not capture it now in RAN1 spec. Once RAN4 settles down the relevant discussions, RAN1 can discuss whether a reference to RAN4 spec is sufficient or needed.

	Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.




	Agreement
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

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



Regarding the minimum separation time, its reference slot is missing. Our TP in x3858 provides our suggestion, as copied below, whose corresponding agreements can be found in our TP.

	For a UE configured with uplink switching with parameter uplinkTxSwitching,
-	If the UE is configured with uplink carriers on more than two bands,
-	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 two uplink switching are triggered and UL transmissions involved in the determination of the two uplink switching are on more than two bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time where the minimum separation time is a maximum of time indicated by UE capability [RRC_X_us] and the switching gap required for the second uplink switching.
-	Otherwise, tThe 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.



 

	It seems many of your comments should be addressed based on comments provided by others. Please check version 01!

Added ‘uplink’ to the subclause 6.1.6.2.0/2 headings.

On removal of the added “consisting of two bands for uplink transmission”, this is probably redundant to begin with given the new subclause heading in 6.1.6.2.0. Removed.

	MediaTek
	· We agree on Issue#1 and Issue#2 from Apple. 

· Regarding this change, 

	-	When the UE first switches at least one transmitter from any one band to another, and later again switches at least one transmitter from any one band to another, 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 minimum 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap capability  indicated for the band pair of the second switch



A UE that reports 0us doesn’t require the newly introduced “minimum separation time”, hence the case of 0us shouldn’t be captured as part of the new “minimum separation time”. Otherwise, this will cause issues to a UE that reports 0us. To explain the consequence of capturing 0us, let’s assume;
· Y1 is the “start of all transmission(s) after the first uplink switching”
· Y2 is the “start of all transmission(s) after the second uplink switching”
Between Y1 and Y2, there will be at least one UL transmission (Q duration) and one switching period (Y). With max{X,Y}, and having X=0us, the separation between Y1 and Y2 can be equal to switching gap (Y) based on the current draft CR, which doesn’t leave time for the UL transmission (i.e., Q should be 0us). Shall the UE assume that this transmission is cancelled? How we then define if the “first uplink switching” has occurred or not given that the corresponding transmission can’t happen (Q=0us)?

[image: ]
We propose the following change for the draft CR.
	-	If the UE indicates [MinSwitchSeparation] of 500us, when the UE first switches at least one transmitter from any one band to another, and later again switches at least one transmitter from any one band to another, 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 minimum 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 max {X 500us, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap capability  indicated for the band pair of the second switch



	On the minimum separation time, the agreement seems to read so that the minimum separation time is max (X, Y), where X is UE’s capability of 0 or 500 us, and Y is the switching gap capability. It does not say that the minimum separation time only applies if X = 500 us.

Your comment seems to be saying that the agreement is incorrect rather than that the implementation of the agreement to the CR is incorrect .

	LGE
	We will skip repeating the same comments already provided from other companies

Comment #1
One condition for applying the associated band is missed in CR. Related RAN1 agreement has the condition for the associated band such as 
	In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter



One example of change for this is 
	…
For the UE configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair of a band in the band combination
- if the UE is scheduled or configured to transmit a 1-port transmission on that band with no transissions on any other band, and if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the preceding transmission was not on this band, and each of two transmitters is mapped on two separate bands respectively, 
- the UE shall consider the other transmitter to be mapped on a band associated to this band, where the associated band is configured for each band by [associatedBand].
…



Comment #2
We also think two proposals in NTT DOCOMO's comment need more RAN1 discussion first. We can discuss those issues in the next meeting.

	On comment #1: additional clauses on associated band were added based on Apple’s comment. Please check if this takes care of your concern.


	
	
	



Discussion – second round

The comments in this section are based on the Draft CR MC-Enh UL Switching v01  in the draft CR folder

	Company
	Comments
	Editor reply/Notes

	ZTE
	Thanks editor for the great effort, really appreciated.

Issue#1:
We still prefer to have separate sub-sections for SUL part and CA part just like we did since Rel-16 for the same reasons we listed in the 1st round. However, if the following sentence is added, the ambiguity issue can be mostly resolved. We would be ok to merge CA part and SUL part into one sub-section if the following sentence is kept. 
Regarding the following sentence, we propose to delete “s” for now since dual-SUL has not been agreed yet. If it is agreed in the RAN plenary, then we can add it back. 

For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.


Issue#2:
The following two parts are describing the same thing, we propose to remove the part#1 and keep the part#2.

	Part#1
For the UE configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair of a band in the band combination
-	if the UE is scheduled or configured to transmit a 1-port transmission on that band with no transissions on any other band, and if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the preceding transmission was not on this band, 
-	the UE shall consider the other transmitter to be mapped on a band associated to this band, where the associated band is configured for each band by [associatedBand]. 
-	Otherwise, the UE shall assume that it is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT' and consider the other transmitter to be mapped on the same band

Part#2
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if one band is not configured as dualUL for any band pair, when the UE is to transmit a 1-port transmission on one carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.





Issue#3:
The issue#4 we raised in the 1st round is not addressed. The following four new conditions need to be captured in the spec since the switching involves more than 2 bands, which is not covered by any sentences yet. 

	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 or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
when 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 2-port transmission on a carrier 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
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 the 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}




	Issue #1: Changed “including supplementary uplink bands” to “including a supplementary uplink band”

Issue #2: Thanks, indeed covered the same thing twice. Removed the 1st instance.

Issue #3: Thanks, indeed, the time duration selection is impacted when more than 2 bands are involved, and the generic two-band switching definition did not take this into account. I made some wording tuning

	LGE
	Thanks editor for the great effort.

Regarding ZTE’s Issue#2, we also suggest to remove Part#1 and keep Part#2. 
· Part#1 is a superset of Part#2 as the condition of UE operation state for applying the associated band is reflected in Part#2 but not in Part#1. In other words, Part#2 is only for the case that 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, but Part#1 includes another case that the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band. 
· Regarding another case for Part#1 above, we think more clarification/discussion is needed

	ZTE issue #2 was implemented as suggested.

	NTT DOCOMO
	We really appreciate editor’s great efforts!

Regarding one of our previous comments as below, we found you added “to be the lower-priority band of the two bands” as following copied part of the updated draft CR v01.
	· We also agree with OPPO that how to determine the switching period frequency domain location based on BandPriorityList has not been reflected in the draft CR, and it can be captured in 6.1.6 (as suggested by OPPO) and/or 38.331 (field description of BandPriorityList). 



	-	For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] on either switch-from band(s) or switch-to band(s) of the switch to be the lower-priority band of the two bands based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList].



However, the corresponding agreement is describing as “either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band”, and this difference is important. For example, when the configured priority is A>B>C>D (A is highest priority and D is lowest), the switch-from bands are A+D and the switch-to bands are B+C, the switching period location should be determined to the switch-to bands (B+C) as they are not with the highest priority band (i.e., A). On the other hand, according to the current draft CR with “to be the lower-priority band of the two bands”, which two bands are compared is ambiguous and even if it is comparison among all bands involved for the switching, the switching period location may be wrongly determined to the switch-to bands (A+D) as it includes lower priority band (i.e., D). Therefore, we would like to ask editor to capture the agreement as it intends. Thanks in advance!

	Thank you for careful checking and explaining the agreement. Made the conditions specific.

-	For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.

	Qualcomm
	Thanks to FL for the great efforts!

#1, We support ZTE’s first proposal and revision.

#2, We in principle support to merge the two parts, but may need some wording refinement as the 1st part is on “1-port transmission on that band with no transissions on any other band” and 2nd part is on “1-port transmission can be supported on one carrier on the 1st band and the 2nd band”. 

#3, On the following part, similar conclusion was agreed in RAN1#112 and two carriers from same band should be with same numerology. We propose to endorse same agreement and update at this time as we didn’t see controversial views during discussion.

	The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4), where µUL, 1, µUL, 2, µUL, 3 and µUL, 4 correspond to the subcarrier spacing of the active UL BWP of one uplink carrier of the 1st band, 2nd band, 3rd band and 4th band (if present), respectively. If there are two contiguous intra-band carriers in one band, then µUL, 1 = max(µUL, 1-1, µUL, 1-2), whereµUL, 1-1 and µUL, 1-2 correspond to the subcarrier spacing of the active UL BWP of the 1st uplink carrier and the 2nd uplink carrier of the  band, respectively.




	RAN1#112 Conclusion
· For Rel-17 UL Tx switching, if there are two carriers configured on the same band of the uplink transmission for a UE, the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.




#4, On the band priority configuration for switching period location, the below wording is with the principle to drop the band group (switch-to or switch-from) with lower priority band, which we agree the principle. However, if both switch-from and switch-to band groups include the same lowest priority band, the current wording needs further clarification. An example case is switching from band A + D to band B + D, with configured band priority (A>B>C>D). We propose to resolve this issue together.

	-	For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] on either switch-from band(s) or switch-to band(s) of the switch to be the lower-priority band of the two bands based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. 





	#1: Done
#2: I am sorry, but I don’t know which two parts you are referring to.
#3: Seems then the yellow highlighted part can be simplified to say that the UE may assume that the SCSs are the same.
#4: Updated that part of the CR based on DOCOMO’s comment

	New H3C
	0. For section 61.6.2.2, we think the following sentence isn’t required and should be removed because RAN1 spec should be band-agnostic and focus on the functionality. In addition, the band combination is works scope of RAN4.
“For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported”
If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
0. For section 6.1.6, we think the below 3 conditions are mutual independent so “and” between “Configured with uplink carrier aggregation”  and “Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink”should be deleted.
-	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, and/or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink
For editor note of section 6.1.6.3,  our understanding is that editor note section 6.1.6.3 is only used for explain why  there is no any change in section 6.1.6.3 and editor note section 6.1.6.3 shouldn’t be included in the formal CR and has no spec impact. We hope to clarify whether  the intention of editor note is the same as our understanding or not.
	#1: See my response to CUC below

#2: The conditions were not intended to be mutually independent back at Rel-16, and now in Rel-18  specifically EN-DC based UL Tx Switching cannot be configured with CA or SUL. The Rel-17 text states that: UL Tx Switching applies if the UE is for a band combination configured with EN-DC or configured with CA or configured with SUL, so if we wish to allow any two of those to be present in one configuration, then and/or seems to be needed. Anyway, please see my response to CUC below, I have removed ‘and’ for now.

	China Telecom
	Thank you for the updated CR considering the comments! Our further comments are as the following aspects:

· Comment 1:
As we comment in the previous round, we think separate sub-sections for SUL part and CA part would cause lots of unnecessary spec redundancy. The current way makes concise spec and is preferred.
We should not add “and/” in “Configured with uplink carrier aggregation, and/or Configured in a serving cell with two uplink carriers with higher layer parameter supplementary Uplink” for the reasons as below:
· As the integration of UL CA + SUL is taken care of in 6.1.6.2.2, it is clear UL CA and SUL combination is not excluded. For UL CA and SUL combination, multiples uplink cells are configured thus it could belong to the uplink carrier aggregation branch with UL CA framework
· The “Configured with uplink carrier aggregation” bullet and section 6.1.6.2 apply for multiple UL serving cells configured (with and without SUL), the “Configured in a serving cell with two uplink carriers with higher layer parameter supplementary Uplink” bullet and section 6.1.6.3 apply for only one UL serving cell configured. These two bullets are corresponding to section 6.1.6.2 and section 6.1.6.3 targeting for exclusive scenarios respectively. If “and/” is added, it is not clear whether section 6.1.6.2 or section 6.1.6.3 is applied for CA + SUL.
· The RAN1 spec should be band-agnostic and has no restriction on number of serving cells configured with SUL. Multiple serving cells can be configured with SUL based on the following Rel-15 agreement. The impact for a UE configured with two serving cells each with SUL is assessing by RAN4. If “and/” is added, it seems RAN1 spec restricts only one cell can be configured with SUL, which is not in line with the agreement and RAN/RAN4 is working on.
	Agreement (RAN1#92b for S7.5 of 38.213)
Priority rule for SUL
· For simultaneous uplink transmissions that are power-limited, when one or multiple serving cell(s) are configured with both UL and SUL carriers
· Existing priority rule based on signals/channels content
· In case transmissions with the same priority level on the two UL carriers, 
· the UL carrier which is configured for PUCCH has higher priority




· Comment 2:
Regarding the following restriction of gNB RRC configuration under S6.1.6.2.2, in our understanding, it is another unnecessary BC restriction and put unnecessary restriction on gNB. As commented above, because all the RAN1 agreements for R18 UL Tx switching do not differentiate FDD/TDD/SUL band type, RAN1 spec should be kept as band-agnostic, this restriction should be removed from RAN1 spec. If any BC restriction is needed, it should be discussed in RAN4. By the way, according to RAN4 WID RP-223553, simultaneous transmissions between two NULs are required, which is precluded by the following restriction. Anyway, we strongly suggest not to discuss any BC restriction in RAN1 spec but leave it to RAN4. 
	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported. 



· Comment 3:
Suggest to change the description of Y for the minimum separation time as:
-	Y is the switching gap required for capability  indicated for the band pair of the second switch
The second switch may require the two transmitters to switch between two different band pairs, and the required switching gap is the maximum of the switching gap capability indicated for the two different band pairs. The current description only considers the indicated gap for one band pair.

· Comment 4:
For switching period frequency location, as QC mentioned in the first round, there are some ambiguous cases need to be clarified. And whether/how to define the exact location of the switching period in time domain is still under discussion. We prefer not capturing it now until the whole picture is clear.

· Comment 5:
Suggest to merge the part 1 and part 2 mentioned by ZTE into the following text because part1 and part 2 seem to related to the same agreement on ambiguous switching state issue for cases #2.

-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair in the band combination, and 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 another carrier on the 3rd band
· If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the band associated with the 3rd band is configured, 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], 
· If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the 3rd band is not configured as dualUL for any band pair, the UE does not expect the band associated with the 3rd band being configured and shall consider this as if 2-port transmission took place on the transmitting carrier.
· otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

· Comment 6:
The agreement about new switching cases for dual UL is still not captured.
	Agreement (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)



The following RAN4 agreement has impact on RAN1 spec, but is not captured.
	When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C”) and the number of Tx chain on band C is unchanged due to the switching:
· In addition to the baseline UE assumption agreed in RAN4 #104e, RAN4 has agreed to introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.



The suggested text for the above agreements is:
· If the UE is configured with uplink switching with parameter [uplinkTxSwitching-r18] and configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair band in the band combination, when the UE is to transmit in the uplink based on DCI(s) received before T0-Toffset or based on a higher layer configuration(s):
· 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 at least one carrier on at least one band from the 2nd and 3rd band and the UE is under the operation state in which 1-port transmission can be supported on the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
· when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on at least one carrier on at least one band from the 2nd and 3rd band and the UE is under the operation state in which 1-port transmission can be supported on the 2nd and 3rd band, 
· if UE indicates [AdvancedCapability] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 3rd band}.
· if UE indicates [AdvancedCapability] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 2nd 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 max of [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
· 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 max of [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
· 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 at least one carrier on at least one band from the 1st and 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 [AdvancedCapability] for the 1st 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 the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {2nd band, 3rd band}.
· 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 at least one carrier on at least one band from the 3rd and 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 max of [uplinkTxSwitchingPeriod] or [uplinkTxSwitchingPeriod2T2T] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}
· Comment 7:
Regarding the editor comment on sub-clause 6.1.6.3 “It appears that there are no agreements…”, it has not been marked to “will not see the revmarks in the clean version” similar to the treatment to the first editor comment. We would like to make it clear that it will be removed in the next version.
	#1: CUC finally spelled out what the problem is. Please see response to CUC below. Issue #1.

#2: This is a bit tricky. In Rel-16 and Rel-17 for UL CA based UL Tx switching we allow simultaneous transmission of the UE supports the corresponding capability, while for SUL based switching no such possibility or capability exists. It would be odd not to define what simultaneous transmissions are possible (subject to capability) and which are not. That said, I realize now that it was a bit of thinking error on my side no just extrapolate that with SUL no DualUL is possible. Hence deleted the bullet, and we can come back to it when this has been clarified.

#3: I realize now that the definition of Y was too simplistic. With the addition of a bunch of cases to 6.1.6.2.2, this should work out by referencing that: 
-	Y is the switching gap  applied to the second switch as defined in subclause 6.1.6.2.2
#4: Agreed

#5: Done

#6: This is the same as ZTE issue #3, right? Added according to the ZTE proposal as it was shorter.

#7: All the comments will vanish, no worries, but as this one seems to case a lot of trouble, I have removed it already now.  

	China Unicom
	Thanks a lot for considering our comments.
Comment #1,
For the word “and” in the following sentence, it should be removed because it looks misleading in a way putting restriction of band combination in RAN1 spec, i.e. only one serving cell with two uplinks can be supported. As commented before, we strongly suggest to keep RAN1 spec as band-agnostic as it is because UL Tx switching does not differentiate band type FDD/TDD/SUL and UL-CA must be configured when 3 or 4 uplinks are configured in Rel-18. Additionally, there should be only three categories of configurations in order to match with the three sub-clauses listed before the word “respectively”. Therefore, we strongly suggest to remove “and/”.
	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, and/or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink
	Comment by Author: No specific agreements on UL CA and SUL integration.	Comment by Author: Deleting own addition, will not see the revmarks in the clean version
	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.




Comment #2,
According to the RAN4 WID RP-223553, at least some of band pairs can support “dualUL” even when a SUL is supported in the band combination. More importantly, as commented before, RAN1 specification should be band-agnostic as it is. If any restriction of band combination is needed, it should be discussed in RAN4. Therefore, we really feel that the following text in Subclause 6.1.6.2.2 should be removed.
	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.



Comment #3,
As commented before, the following editor note under subclause 6.1.6.3 is not necessary. We guess you might forget to add a note under it saying “will not see the revmarks in the clean version”, similar to your note added under the first editor note. Would you please have a check and add this mark as well? We suggest to delete it from the clean verision.
	It appears that there are no agreements that would be unique to SUL-based UL Tx Switching, so maybe this section does not need any modifications. The integration of SUL and UL CA specific agreements are missing though and if something is needed there, maybe extensions to this subclause are needed.



	#1: OK, you made me see the painpoint, you fear that with and/or and the current formulation of the bullets we can have only one of the CA cells with a SUL carrier. But if you read the 3rd bullet like that with ‘and’, then without ‘and’ the implication is then that you cannot have CA at all if there is SUL there. This point might cause us some grief down the road, but I’ll remove the ‘and’ for now, while some more clarification maybe needed in the future for this aspect.

#2: Same as CTC #2. Deleted the bullet

#3: Editor’s comments like this are always to be deleted. This one is now removed. 

	
	
	



Discussion – third round

The comments in this section are based on the Draft CR MC-Enh UL Switching v02  in the draft CR folder

	Company
	Comments
	Editor reply/Notes

	Huawei, HiSilicon
	Thank you for considering our suggestions.
Comment#1
Thank you for inclusion of UL-CA+SUL into S6.1.6. But as commented by several companies, the text “and/or” in previous verison seems like a restriction of band combination that is precluding more than a serving cell configured with SUL. In our understanding, the S6.1.6.2 is subclause specific for multiple configured uplink serving cells while the S6.1.6.3 is specific to one configured uplink serving cell which happen to rely on SUL feature. Based on your latest reply, you prefer to summarize the hierarchy in S6.1.6 and make it more readable by avoiding S6.1.6.3 as the only clause for SUL, a change below maybe work while does not imply any BC restriction in RAN1 spec. 
Proposed change:
	[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 and with or without higher layer parameter supplementaryUplink, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink



 

Comment#2
For the following our previous suggestions, they seem to be accepted by you, but the similar clarification “with two uplink bands” is also needed for S6.1.6.3, as commented before,
	Regarding the title of subclause 6.1.6.2.2, DL CA with more than 4 DL bands is not precluded. Therefore, suggest a change in red 
“Uplink switching with 3 or 4 uplink bands”

Regarding the change “consisting of two bands for uplink transmission” in S6.1.6.2.0, suggest to remove it and its companion text in S6.1.6.2.2 because,
· The motivation seems to differentiate UE behaviors between Rel-16/17 and Rel-18. But it would be better to be based on RRC configuration rather than UE capability.

Regarding change of title “Uplink switching with two bands” of new subclause 6.1.6.2.0, with the same reason to have this change, suggest a similar change to S6.1.6.3 in red as below
	6.1.6.3	Uplink switching with two uplink bands for supplementary uplink






Proposed changes:
Similarly, add “with two uplink bands” to S6.1.6.3

Comment#5
With respect to the following text in S6.1.6, 
· suggest to call it “reference slot” as the agreement does, otherwise it can be misinterpreted as that the scheduled restriction is applied ONLY to a real slot with the max SCS across all configured carrier.
· Suggest to make it simple as the proposed text in our TP x3858, copied below. It can also address Qualcomm’s comment#3 and we don’t have to capture a conclusion into spec. Please note that it was agreed intentionally as a conclusion rather than an agreement. If it is necessary, we need a new agreement to override the previous agreement for Rel-18 UL Tx switching.

	-	The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4), where µUL, 1, µUL, 2, µUL, 3 and µUL, 4 correspond to the subcarrier spacing of the active UL BWP of the uplink carriers of the 1st band, 2nd band, 3rd band and 4th band (if present), respectively. If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing..




Proposed change:
	-	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.




Comment#6

With respect to the following text in S6.1.6, 
· suggest to remove “at least one transmitter from any …” because it is redundant and is not included in the RAN1 agreement. More importantly, the concept of transmitter is unclear and never defined in any RAN1 spec. According to current spec, as long as an uplink switching is triggered, one Tx chain is switched from one band to another band.  
· Suggest to replace slot as “reference slots” for the same reason above.
· The term “uplink switching” has been used in S6.1.6.x since Rel-16. Suggest to replace uplink switch with “uplink switching”.
· The minimum separation time is a scheduling restriction. The current wording seems only to capture its definition but a scheduling restriction is still missing. Suggest to change it in a form “is not expected to be less than”
· Regarding the notation switching gap, its original definition in S6.1.6 should also be applied when the two switching involve only two bands, e.g. band A -> band B then band B-> band C, which is a switchedUL case. On the contrary, we cannot find such a definition in S6.1.6.2.2 where all the text containing   are only for dualUL case. Therefore, suggest to remove the reference S.6.1.6.2.2.

	When the UE first performs one uplink switch for at least one transmitter from any one band to another, and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive slots corresponding to numerology µUL, 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,	Comment by Author: Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.
X us is subject to UE capability with a value set of {0us, 500us}
-	the minimum 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch as defined in subclause 6.1.6.2.2.




Proposed change:
	When the UE first performs one uplink switching , and later performs another uplink switching   within any two consecutive reference slots corresponding to numerology µUL, and at least three bands are involved in the transmissions before the first switching, between the first switching and the second switching, and after the second switching,	Comment by Author: Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.
X us is subject to UE capability with a value set of {0us, 500us}
-	the separation time between the start of all transmission(s) after the first switching and the start of all transmission(s) after the second switching is not expected to be less than max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap applied to the second switching as defined in subclause 6.1.6.2.2. 





Comment#8
As commented before, the following agreements contain two parts, the first part is “when only two bands ar involved in a switching” and the second part is “when more than two bands are involved in a switching”. The second part is only applicable to “dualUL”, whose 4 corresponding bullets seems not captured yet.
For last three bullets, they have the same common sufficient condition to trigger the UE behavior, which is a transmission on a third band rather than on any of bands for its preceding transmission, therefore, we suggest a concise text to capture those three (the last bullet in our proposed change).


	Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
· For dual UL, following new conditions are considered
· 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)
· FFS for switched UL and/or for the case with complexity reduction option 1 or 2
· FFS the same or different switch period for existing conditions and new conditions




Proposed changes:
	-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	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 [TBD uplinkTxSwitchingOption-r18] set to 'dualUL',	Comment by Author: Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
For dual UL, following new conditions are considered
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)
FFS for switched UL and/or for the case with complexity reduction option 1 or 2
FFS the same or different switch period for existing conditions and new conditions

Agreement:
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)

-	A effective time duration  is the maximum of   for all band pairs of the band for a preceding transmission and the band for the transmission triggering the uplink switching.	Comment by Author: RAN4 LS R1-2300029
Issue 2: Ambiguity issue when two Tx chains are switched between two different band pairs
For Rel-18 UL Tx switching among 4 bands, when switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, and it is not clear whether UE performs Tx switching {from band A to C + B to D} or {from band A to D + B to C}, RAN4 agreed that:
As baseline UE assumption, no need to resolve the ambiguity issue of the switching pattern for each Tx chain and determine the switching gap based on the worst case by default, i.e., neither of the two Tx chains is expected to be used for transmission during the maximum of the four switching periods, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}.
Note: Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C are the switching periods reported by the UE for band pair A&C, B&D,A&D and B&C, respectively.

RAN4#104b
Way forward:
When two Tx chains are switched between two different band pairs with different lengths of switching periods, as baseline UE assumption, neither of the two Tx chains is expected to be used for transmission during the larger one of the two switching periods.
Whether advanced optional UE ability will be considered is related to the discussion in Issue 1-2. 

-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band and if the preceding uplink transmissions were a 1-port transmission on a carrier on a second band and a 1-port transmission on a carrier on a third band, then the UE is not expected to transmit for the duration of   on any of the carriers.
-	When the UE is to transmit two 1-port transmissions on two uplink carriers on two bands, respectively, and if one of the preceding uplink transmissions was a 1-port or 2-port transmission on a carrier on a third band, then the UE is not expected to transmit for the duration of  on any of the carriers. 	Comment by Author: Agreement:
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)






Comment#9
With the following agreement, as we commented before, it is only about RAN1’s view on one RAN4’s agreement. It is not intended to be captured in RAN1 spec. We suggest to postpone its capturing until more RAN4 response on it. Additionally, it should be clearly to be in line with the second agreement that was made at the same meeting for Rel-16, i.e. the switching period location (referred as uplinkTxSwitchingPeriodLocation in the second agreement) is only applicable when a gNB does not provide sufficient scheduled time for uplink switching. It is also a key clarification for the first agreement and should be taken into account. Therefore, the current text for the first agreement is misleading and not in line with the second agreement.

	Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.




	Agreement
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

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


 
Proposed change:
Remove the text corresponding to the first agreement and postpone its discussion till RAN4 response to the LS in the second agreement.

	#1: ‘and’ was removed already in v02 of the draft CR. Please refer to the response provided to CUC in round #2. Your suggestion seems to be to combine the original bullet#2 and the first draft CR’s new bullet #4. As that new bullet was asked to be taken down by many commentors already at round #1, maybe best that at this stage we leave that part untouched and return to the question at a later date.



#2: My mistake, this was supposed to have been done for v01, based on your round#1 comments, but it got dropped. It was done yesterday for v02.



#5: Your proposal is indeed simpler. I took it and kept the same SCS restriction for the contiguous intra-band CA as a separate bullet, resulting with the following:
-	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 there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing.




#6: 
6.1/6.2: Agree, the “at least one transmitter from any…” doesn’t add anything. There is no switch where no transmitters are switched. Removed. 

6.3: Duly noted that uplink switching is sometimes used to refer to the feature and in a few occasion to the actual switching. However, at least in this particular instance the change of “performs one uplink switch” to “performs one uplink switching” seems to me to be a step in a wrong direction. To me there are multiple switches in UL Tx Switching, when just reading the text, and performing uplink switching would be configured with the feature.  “performing more than one uplink switching” would be like you have the feature activated first in one cell, then a second time after a handover in another cell. I did not take this change for now. Anyway either way should be of the same end result and  this seems to be a question of what’s the proper way to express this in English language, of which I am not a native speaker.

6.4: Good point that the min separation is defined, but what it does was somehow left in between the lines.

6.5: Your suggestion for the Y definition is exactly what I first wrote, before then deciding to add the reference to the new cases in 6.1.6.2.2. The reason you did not find the text in 6.1.6.2.2 was maybe  because you were looking at draft CR v01 and not v02, where the multiple different NTx1-Tx2 cases for switches with multiple bands were introduced. That said, the reference is not necessary, as the “applied to the second switch” already makes it clear that the value depends on what is the actual switch taking place.



#8: Aren’t these the 4 bullets added to tbe beginning of 6.1.6.2.2 in the draft CR version v02?



#9: Do you refer to the text below? I see the point of waiting to see what RAN4 does as it is not good to end up defining the same functionality in both RAN1 and RAN4 specs. I put this in [] for now.

-	For an uplink switch, if the UE is not provided with a gap of at least the length of the switching period, the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 	Comment by Author: Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
-	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

	vivo
	Thanks editor for the updates.
Comment#1: remove “at least one transmitter”
· Similar view as Huawei to remove “at least one transmitter …”. Even without mentioning ‘one transmitter’, the sentence is already clear. The term ‘transmitter’ is unclear and never used in RAN1 spec
Comment#2: remove ‘if the UE is not provided with a gap of at least the length of the switching period’. 
· We are ok to reflect the agreement on the determination of switching period based priority, but we prefer to remove ‘if the UE is not provided with a gap of at least the length of the switching period’ as it is not a condition specified in the agreement.
Comment#3: clarification and indentation
· For the following paragraphs, we would like to ask for clarification, our understanding is that the blue‘otherwise’ is for case2(A+B->C) with uplinkTxSwitching-DualUL-TxState set to 'twoT', and the 2nd paragraph is to resolve the TX ambiguity for case2(A+B->C) as per agreement. For case1(A->B), we suspect that the editor’s intention is to just refer to 6.1.6.2.0 because the solutions for case1 in the existing agreement is same as R17 TX switching. Is this understanding correct? If yes, it seems that the 2nd paragraph should be indented as a sub-bullet of the first paragraph, otherwise it is not clear which switching case it refers to. 
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if one band is not configured as dualUL for any band pair, when the UE is to transmit a 1-port transmission on one carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

	#1: Done

#2: The whole structure is now square-bracketed. Anyway deleted that sentence. We can revisit the definition if there is a decision to keep it in some form.

#3: I think that the second bullet doesn’t work as a sub-bullet of the 1st paragraph directly, as the first bullet needs DualUL to make sense and the second bullet is for the case when there is no DualUL. But I tend to agree that the 2nd bullet is slightly falling short. I forgot who made the comment that lead to this bullet, but it tries to say that a transmission on a band that has no band pair as DualUL then any transmission on that band is seen as 2-port transmission. I tried to improve it a bit.

	Qualcomm
	Thanks to FL for the promotion and updates. Given current version is dynamic, we may miss some comments but we want to raise following comments for now.

#1: The structure of the spec. Current structure is keeping 6.1.6.2.0 two bands CA without SUL and 6.1.6.3 one band with SUL, and 6.1.6.2.2 for >2 bands CA with and without SUL. We propose to update the section title of first two to reveal the content with following example wording
6.1.6.2.0 Uplink switching with two uplink bands without supplementary uplink
6.1.6.3 Uplink switching for one cell with one supplementary uplink

#2: We strongly disagree on the remove of “. we think the below RAN guidance should be respected. The current status is all the SUL related discussion is limited to the scope under the 1st sub-bullet RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframe in Q3 2022 as we don’t see any further guidance to allow RAN1 to extend the discussion to the cases under 2nd sub-bullet. 
We don’t agree this is a “band agnostic” issue as SUL and CA cell are different band type, and RAN1 should provide clear specification wording to assist other WGs (i.e. RAN4) to define the specific band combinations. 

We suggest RAN1 specification clear reveal the current situation and add back the deleted sentence with the changes we proposed in last round.

	RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframe in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· OtherFurther check additional scenarios as below can be discussed in RAN4#104e and RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching



#3: The same SCS for the two carriers from same band is a common consensus based on our understanding. If this is correct understanding, we propose to clarify this to avoid further clarification. The reason we approved this as the conclusion of Rel-17 is Rel-17 was already frozen. Given Rel-18 CR is under discussion, we don’t see any issue to write this into the specification.

#4 Remove of the “and/or”, “ ”	Comment by Author: Deleting own addition, will not see the revmarks in the clean version
We don’t see any issue to keep them and instead, we think it would make the specification more clear to keep both of them. We prefer to keep them to clearly the supported scenarios.

#5 The priority of band for swiching period location. There are some unclear cases by following current wording which would needs to be clarified. Some example switching scenarios are listed below. We propose to resolve them during CR discussion.
· Scenario 1: the highest priority band is not involved into the switch (i.e. B->C)
· Scenario 2: the same lower priority band transmits before and after switch. 
· Scenario 3: the highest priority band transmits before and after switch. i.e. A+B->A+C. 


	#1: These clarifications in the section headings would indeed be helpful, but it starts to be evident that the proposed update to 6.1.6.3 would be highly controversial, so let’s defer this discussion until we have resolved the underlying dispute

#2: I believe the RAN guidance you point to was the original source of the bullet. ZTE is making the same comment. So probably the best we can do for now is to put the sentence in square brackets.

#3: the clarification on same SCS included 
“If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing.”

#4: This part of the CR has gotten quite a lot of attention when I would have thought it to be a straight forward extension. The worries seem to be related to whether the spec limits the configuration with at most one SUL carrier, and many companies seemed to think we should not do anything here. Better leave this now untouched as finding an agreement still within RAN1#112bis doesn’t seem possible.

#5: This same comment as provided by NTT DOCOMO and an attempt to address the issue is incorporated

	ZTE
	Thanks Mihai for the great efforts. We have several comments.
Issue#1:  
Similar view as QC. As e commented in the 2nd round, we propose to keep the following sentence. Otherwise, we would suggest to have separate sub-sections for CA and SUL to avoid ambiguity that SUL can be configured with dualUL. Based on the RAN agreements, it is clear that SUL is not allowed to be configured with dualUL.
For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.
Editor commented that the following was “Removed as a duplicate to the text below”. But only the first part is duplicated. This sentence “For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.” is not duplicated and should be kept.
	









Issue#2:

According to the following agreements, it is the “UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots” instead of the “two UL Tx switchings” are within two reference slots. Because the location of switching gap may be up to UE implementation if sufficient gap is reserved by gNB between the UL transmission before the Tx switching and the UL transmission after the Tx switching.

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





Thus, we propose the following minor updates.

	-	When the UE first performs one uplink switch for at least one transmitter from any one band to another, and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive slots corresponding to numerology µUL, 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 within any two consecutive slots corresponding to numerology µUL,
-	the minimum 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch as defined in subclause 6.1.6.2.2.





Issue#3:
One CR for UL Tx switching is agreed in [112bis-e-AI7.1-11] for Rel-16/17. Maybe we can also incorporate this change in this Rel-18 CR.

Issue#4:
Regarding Huawei’s comment#1, we think the following part is sufficient since one sub-bullet is mapping to one sub-section. If we following HW’s suggestion, we would suggest to add a separate sub-section for “6.1.6.3.1 Uplink switching for carrier aggregation with one supplementary uplink among 3 or 4 bands” as we proposed in tdoc R1-2303404.
	[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
-	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.





	#1: See response to Qualcomm.

#2: There as an update to this part of the CR based on an earlier comment on this round, also using a reference slot definition. Please check.

#3: Done

#4: Keeping that part of the spec untouched for now, we may need to revisit later.

	
	
	



Discussion – fourth round

The comments in this section are based on the Draft CR MC-Enh UL Switching v03  in the draft CR folder

	Company
	Comments
	Editor reply/Notes

	CMCC
	Thanks Mihai for your great effort!
We have strong concern to put back this sentence, even in bracket.
[-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.]
As the comments by many companies in several rounds, RAN1 spec is band-agnostic and has no restriction of band combination. We disagree Qualcomm’s comment that “RAN1 should provide clear specification wording to assist other WGs (i.e. RAN4) to define the specific band combinations.” The band combinations definition is totally up to operator’s interests and demands, and other WGs’ specs have no power to guide or restrict any RAN4 band combination definitions.
	Rel-16 already differentiates UL Tx Switching behaviour if there is a SUL band present or not, and this bullet was not supposed to be any different in style. I realize that it should refer to the configured set of bands, or configured set of carriers, just like Rel-16 does when it differentiates between CA based and SUL based UL Tx Switching. However, based on the comments provided I take it that this is not the central problem making the bullet contentious.
This bullet is contentious if kept, contentious if square-bracketed and contentious if deleted, and I assume contentious no matter in which way improved, putting the editor in a difficult position. Given the number of comments, perhaps the best course of action is not to include it even in square brackets even though I suspect not everyone will be happy with this. 

	MediaTek
	Thank you, Mihai, for your efforts in drafting the CRs.
Regarding this part of the draft CR;

	When the UE first performs one uplink switch and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch.



As we indicated in the initial round of discussion, there is an issue with the agreement that led to this part of the CR.
1) Several companies believe that a UE report X=0us doesn’t require the “minimum separation gap” that is introduced in this agreement. Based on today’s GTW discussion (Tuesday 25th April), the 500us is agreed in FG49-Y, but not the 0us (the 0us still an FFS). Thus, the 0us shouldn’t be captured until the discussion in UE features agenda reach consensus on if X=0us reported or not, and if X=0us reported, if the minimum separation time is applied or not.
2) Another discussion point on FG49-Y is what is the assumption for a UE doesn’t report this capability. One possible outcome is that if the UE doesn’t report FG49-Y, the “minimum separation time is not applied”.

Based in the above two points, this part of the CR should focus on a UE reporting FG49-Y, and the value of x=0us should be in brackets, as below:
	If the UE indicated X is {[0], 500 µs} by [MinSwitchSeparation], when the UE first performs one uplink switch and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch.




Agreement from UE features discussion.
	If two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching, and X us is reported with a candidate value set of {[0us], 500us}
· The reported value X is applied to both one TAG case and two-TAG case (if UE supports two-TAG case)
FFS: Note: If the UE reports [0us], the minimum separation time is not applied




	What you say appeals to my logic, but still the issue is that there is a specific RAN1 agreement that the CR is trying to implement, you don’t like the agreement and thus don’t agree to a CR text nor the feature group that reflect it. The CR and the UE features are to record what was agreed for the WI, as below, where the minimum separation gap definition applies for both values of X.
Agreement
…
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}
Now the UE capability signalling could be just BOOLEAN {500 us} and the absence means that 0 us applies. That would still be aligned with the RAN1 agreement as it stands. I tried to formulate the text that way, but I don’t think I can go farther than that without RAN1 revisiting the agreement.
-	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 max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.



	Huawei, HiSilicon
	Thanks a lot for taking some of our suggestions.
Comment#1:
As commented by multiple companies before, we also believe the following restriction is incorrect in RAN1 spec and not acceptable for us even it is in bracket. Because it is not line in with the latest agreed RAN4 band combination with concurrent transmission between NUL#1-NUL#2, also violates the following Rel-15 agreement. For the RAN plenary agreement made before the RAN4 WID, it is clearly only for a “focus” and only for “Q3 2022” according to the change track. It is for Q3 2022, so it is outdated. Most importantly, the RAN1 spec should be band agnostic and has no restriction of band combination. If any band combination restriction, it should be discussed in RAN4. Therefore, in any case, the whole concerned restriction in bracket does not belong to RAN1 spec and should be removed

	[-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.]



	Agreement (RAN1#92b for S7.5 of 38.213)
Priority rule for SUL
· For simultaneous uplink transmissions that are power-limited, when one or multiple serving cell(s) are configured with both UL and SUL carriers
· Existing priority rule based on signals/channels content
· In case transmissions with the same priority level on the two UL carriers, 
· the UL carrier which is configured for PUCCH has higher priority




Proposed change:
Remove the whole sentence in bracket.

Comment#2:
As follow-ups of our comment#5, we suggested to remove the following Rel-17 conclusion from the spec S6.1.6 now. Because it is not an agreement but a conclusion. When it was made last meeting, companies believed it is not necessary to capture in RAN1 spec assuming other WGs had restricted it in some way. Therefore, we don’t feel it should be captured now. It is already sufficient to only remove the text based on the Rel-18 agreement that implies different SCS for intra-band carriers. If any issue, it can come back with a new Rel-18 agreement on it.

	-	If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing.



	RAN1#112
Conclusion
For Rel-17 UL Tx switching, if there are two carriers configured on the same band of the uplink transmission for a UE, the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.




Proposed change:
Remove the Rel-17 conclusion above from S6.1.6 as it is intended to be no spec impact.

Comment#3
As a follow-up of our previous comment#8, sorry for any confusion. What we suggested to make it clear that 
· the following four paragraphs are applied to the band pairs configured with “dualUL” only because they are only applied to “dualUL” case in the agreement
· Since the RRC “dualUL” is configured on per band pair now, different from Rel-17, the bands involved in a UL Tx switching has to be mentioned first in order to check whether there is any “dualUL” is configured. In the RAN1 agreement below, it did the same thing and put the four paragraphs only under “when more than two bands are involved in a switching” then discuss it for “dualUL”

	-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.	Comment by Author: 4 bullets based on ZTE round #2 comment
-	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 2-port transmission on a carrier 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
-	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
-	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 the 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}



	Agreement:
If Rel-18 UL Tx switching for 3 or 4 bands is supported, following is considered as baseline.
· Existing conditions where the switching period is required can be reused for Rel-18 UL Tx switching with 3 or 4 bands when only two bands are involved in a switching
· New conditions where the switching period is required should be introduced for Rel-18 UL Tx switching with 3 or 4 bands when more than two bands are involved in a switching
· For dual UL, following new conditions are considered
· 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)
· FFS for switched UL and/or for the case with complexity reduction option 1 or 2
· FFS the same or different switch period for existing conditions and new conditions


Agreement:
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)




Proposed changes:

	-	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 [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-	When 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 2-port transmission on a carrier 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
-	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
-	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 the 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}




Comment#4
The determined switching gap in the following text (S6.1.6.2.2) highlighted in cyan is incorrect. It should explore all possible switching pairs as the text in green does, rather than only the single possibility from 2nd band to 3rd band. Because it has the same reason as the green text, gNB is not sure that the switching is only performed in a way that “keep the Tx chain on 1st band unchanged, and switching the other Tx chain from 2nd band to 3rd band”, it could be the other way “2nd band -> 1st band, the original 1st band -> 3rd band”.

	-	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
-	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 the 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}




Proposed change:
	-	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, band pair {2nd band, 1st band} and band pair {1st band, 3rd band}.
-	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 the 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}




Comment#5
As a follow-up of our previous comment#6, you agreed to delete “transmitter”, but we guess you might forget to delete the following one sentence in cyan.  

	-	When the UE first performs one uplink switch  and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch.




 
Comment#6
For the text under S6.1.6 copied below, “uplink” is missing.
	For uplink switching with 3 or 4 uplink bands
-	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.




Comment#7
Similar comment as in the first round, the following text in cyan is redundant, since the title is already clear. Its counter part has been removed from S6.1.6.2.0.  
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands	Comment by Author: This was supposed to be there in v01 already, apologies.
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination consisting of 3 or 4 bands for uplink transmission, and if it is for that band combination configured with uplink carrier	Comment by Author: Agreement
Confirm the following working assumption made at the RAN1#110 meeting.
Working Assumption 
If Rel-18 UL Tx switching is supported, following switching mechanism is considered as baseline for the Rel-18 UL Tx switching across 3 or 4 bands
Alt.1: Dynamic Tx carrier switching can be across all the supported switching cases by the UE and based on the UL scheduling, i.e., via dynamic grant and/or RRC configuration for UL transmission




	#1: Same response as to CMCC, deleted the bullet for now. 











#2: True, it is a conclusion, not an agreement, didn’t quite pay attention to that point. Not sure if it automatically means that the conclusion would not be reflected in the specification if it was not clearly implied by some other specified functionality. When thinking of it another second, the restriction seems a bit odd here, as it would seem to imply that intra-band UL CA can have different SCSs as long as it is not used with UL Tx Switching. Square-bracketing it for now and making the above remark in a comment.






#3: I see the point finally. Yes, making a top-level bullet conditioning the 4 cases to DualUL makes things clearer.
































































#4: Implemented as proposed, thanks!






















#5: Very sorry, this was my mistake!. Thanks for checking!











#6: Ah, there was one instance of these that I missed, thank you again for careful checking!




#7: That makes sense, removed from here now too.

	China Unicom
	Thank you very much for addressing our concerns and making the changes.
However, the unnecessary restriction of band combination comes back in the CR v03. 
Comment#1
As previous comment in second round, according to the RAN4 WID RP-223553, at least some of band pairs can support “dualUL” even when a SUL is supported in the band combination. More importantly, as commented before, RAN1 specification should be band-agnostic as it is. If any restriction of band combination is needed, it should be discussed in RAN4. Therefore, putting a restriction of band combination with bracket in RAN1 spec will trigger unnecessary discussion in the next RAN1 meeting, which is only supposed to be discussed in RAN4. We really feel that the following text in Subclause 6.1.6.2.2 should be removed.
	[-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.]




	Please refer to the response to CMCC, the bullet is now deleted,

	New H3C
	1. For section 6.1.6.2.2，we fail to see any issue without the following sentence. This sentence should be removed because RAN1 spec should be band-agnostic and focus on the functionality. In addition, the band combination is works scope of RAN4. In addition, if we have no any consensus on the following sentence, we suggest editor deleting this controversial part instead of keeping it with brackets in proposed CR。

	[-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.]




	Please refer to the response to CMCC, the bullet is now deleted, 

	CATT
	Thanks Mihai for your efforts drafting the CRs.

Comment#1
As we known, RAN1 didn’t have any agreement regarding the below sentence. We are very concern about capturing a sentence without any agreement or consensus into the spec, even if there may be within a bracket. RAN1 spec is band-agnostic, all the RAN1 agreements on UL TX switching doesn’t differentiate band type of FDD/TDD/SUL. We are not sure the below sentence is necessary to capture in the section 6.1.6.2.2. Based on this situation, we suggest to remove the below sentence. 

	[bookmark: _Hlk133396991][-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.]



	Please refer to the response to CMCC, the bullet is now deleted,

	China Telecom
	Thank you for the great effort on replying comments and updating CR.

· Comment 1:
We also have strong concern to put back the CMCC mentioned sentence. As commented in the 2nd round, RAN1 specification should not have BC restriction. Simultaneous transmissions between two NULs are required according to RAN4 WID RP-223553. Any needed BC restriction should be discussed in RAN4 but not in the RAN1 spec.
· Comment 2:
Suggest following modification for the text about the agreement:
	Agreement (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)


The reasons are:
· 1) The new conditions are applicable to dual UL only, so add the main bullet and change the “When” conditions into sub-bullet.
· 2) For the first sub-bullet, it is about the first bullet in the agreement. The Tx chain state at the preceding uplink transmission is 1T + 1T on 2nd and 3rd band, the corresponding preceding uplink transmission may be 1-port transmission on either 2nd or 3rd band, or 1-port transmission on both 2nd and 3rd band, so and/ is added.
· 3) For the new added sub-bullet and sub-sub-bullet, it is intended to capture the first bullet in the agreement when the UE is to transmit a 1-port transmission on 1st band. Currently the 1 port case is missing. And the indication of [AdvancedCapabilityDefinedbyRAN4] also has specification impact on this case.
· 4) For the original second sub-bullet, it is about the second bullet in the agreement. The Tx chain state at the preceding uplink transmission is 2T on 3rd band, the preceding uplink transmission can also be 1 port transmission on the 3rd band.
· 5) For the original third sub-bullet, it is about the third bullet in the agreement. One comment is the Tx chain state at the preceding uplink transmission is 1T + 1T, so the corresponding preceding uplink transmission may be 1-port transmission on either 1st or 3rd band, or 1-port transmission on both 1st and 3rd band. We think /or and the description about the preceding operation state need to be added, which is the similar text as in the first bullet. Another comment is indication of [AdvancedCapabilityDefinedbyRAN4] is per band according to RAN4 agreement, so the 1st band needs to be indicated with [AdvancedCapabilityDefinedbyRAN4].
· 6) For the original last sub-bullet, it is about the last bullet in the agreement. The Tx chain state at the preceding uplink transmission is 1T + 1T, so the corresponding preceding uplink transmission may be 1-port transmission on either 3rd or 4th band, or 1-port transmission on both 3rd or 4th band. We think /or and the description about the preceding operation state need to be added, which is the similar text as in the first bullet.
· 7) Note that the switching period parameter is not just one parameter [uplinkTxSwitchingPeriod]. It could also be [uplinkTxSwitchingPeriod2T2T]. Anyway the RRC parameter alignment is needed.

	· If the UE is configured with uplinkTxSwitchingOption set to 'dualUL' for at least one band pair band in the band combination:
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-	When the UE is to transmit a 1-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,
· if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band}.
· if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-	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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
-	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 [AdvancedCapabilityDefinedbyRAN4] for the 1st 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 if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
-	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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}




	


#1: Please refer to the response to CMCC, the bullet is now deleted


#2: Same comment as Huawei #3. Implemented

	
	
	



Discussion – final round

The comments in this section are based on the Draft CR MC-Enh UL Switching v04r01  in the draft CR folder

	Company
	Comments
	Editor reply/Notes

	ZTE
	Issue#1: 
We have one question for clarification regarding the following contents.
For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.
Without the above sentence, the current draft CR implies that all the following three cases are allowed for a band combination with SUL. Because the current draft CR says “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”. All the following three cases belong to “different uplink serving cells”. @Editor and @ proponents of removing this sentence, is this the correct understanding? We hope companies have the same understanding on the spec at this stage. Otherwise, it will cause more trouble in the maintenance due to the inconsistent understandings among companies.
Case#1: Simultaneous UL transmission between SUL#1 and SUL#2;
Case#2: Simultaneous UL transmission between SUL and non-corresponding NUL
Case#3: Simultaneous UL transmission between NULs. 


Issue#2: 
Similar view as our Issue#2 in the 3rd round discussion. The key here is that we need to make sure that the “UL transmissions involved in the two uplink switching on more than 2 bands” are within any two consecutive reference slots, instead of the two uplink Tx switchings are within any two consecutive reference slots. Because, the location of switching gap may be up to UE implementation if sufficient gap is reserved by gNB between the UL transmission before the Tx switching and the UL transmission after the Tx switching. The current draft editor CR implies that network can determine whether the two switching gaps are within two reference slots or not. However, this is not visible to network. Thus, we have to make it clear.
We propose a simpler change as following. 
	-	Within any two consecutive reference slots corresponding to numerology µUL , Wwhen the UE first performs one uplink switch  and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch.



Issue#3: (It seems this has been missing in the latest editor CR)
One CR for UL Tx switching is agreed in [112bis-e-AI7.1-11] for Rel-16/17. Maybe we can also incorporate this change in this Rel-18 CR.

[bookmark: _Hlk132969429]	tThe 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. 


	#1: I am afraid I can’t answer to the question, but I tend to agree that there needs to be a clean agreement on what the behaviour is, and then a corresponding specification change is introduced. Seems something to continue in RAN1#113.

#2: I find you reordering suggestion to improve the text. I will edit it in. Given MediaTek and DOCOMO comments, there doesn’t seem to be consensus on either the RAN1 agreement, or whether he behaviour in that part of the CR is according to the RAN1 agreement, so I will put the sub-bullets in square brackets.

#3: Sorry, seems I only took care of the indentation and capitalization of the “t” and missed to bring in the deletion. Fixed now.

	ZTE2
	Sorry, we forgot one additional issue below.
Issue#4:
The following latest updates based on Huawei’s previous Comment#4 in 4th round is not correct from our perspective.
	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band}, band pair {2nd band, 3rd band} and band pair {2nd band, 4th band}.



This part is based on the following RAN4 LS in R4-2220548.
	Issue 1: Impact from switching of one Tx chain on the other Tx chain
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C”) and the number of Tx chain on band C is unchanged due to the switching:
· In addition to the baseline UE assumption agreed in RAN4 #104e, RAN4 has agreed to introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
· RAN4 will further discuss and decide the granularity of the optional UE capability based on the following options:
· Option a: per band pair per BC
· Option b: per band per band pair per BC
· Other options are not precluded




And we even proposed to clarify this issue in RAN1#112 meeting and all companies agree to following RAN4 LS. The discussion can be found in section 6.3 of R1-2302114. Maybe the @rapporteur can also confirm this.

Thus, it is clear that the latest update is not needed. We need to change it back to the previous version as following.
	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.





	#4: See my comment to NTT DOCOMO further below

	Qualcomm
	Thanks to FL for the promotion and updates.

#1: On the supported SUL band number, we propose to respect and follow the RAN guidance, which clearly task RAN1 focus on “Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)” over other scenarios. On the additional scenarios, RAN agreed further check, but unfortunately we didn’t have chance to check the scenarios due to limited RAN1 TU. Therefore, following the most latest RAN plenary guidance on Rel-18 MC enhancement, only one SUL band within the band combo should be supported. 
I guess companies may mix another ongoing RAN4 WI which configures one UE with two serving cells and each with SUL. The RAN plenary agreement (below) tasks RAN4 to study “whether it is only feasible to support such configuration in the UL Tx switching framework with UE capability based switching period”. Before RAN4 made clear & positive conclusion, we don’t think we should assume Tx switching framework is capable to support more than 1 SUL within the band combination. 

	· Task RAN4 to assess the additional, if any, RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL; report to RAN#100 with the goal of striving for potential normative work supporting the case where a UE is configured with two serving cells, each with SUL
· E.g., whether back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier could be supported without any switching period, or 
· E.g., whether it is only feasible to support such configuration in the UL Tx switching framework with UE capability based switching period
· Example band combinations are referred to in RP-223553 (RP-230719)
· Further check the status in RAN#100





#2: We strongly disagree on the remove of “For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.. We don’t agree this is a “band agnostic” issue as SUL and CA cell are different band type, and RAN1 should provide clear specification wording to assist other WGs (i.e. RAN4) to define the specific band combinations.

#3: The same SCS for the two carriers from same band is a common consensus based on our understanding. The current wording is “If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing.” The previous approved conclusion is as below. We propose to same wording in the CR, which is “the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.”

	RAN1#112 Conclusion
· For Rel-17 UL Tx switching, if there are two carriers configured on the same band of the uplink transmission for a UE, the UE does not expect that the active UL BWPs of the two carriers on the band are of different numerologies.




	#1&#2: The consensus on this is clearly not there, and the discussion should take place separate from the Cat-B drafting as the back-and-forth comments will not lead to any resolution. Clearly this is not a question of band agnosticism, but the underlying disagreement is nevertheless there.

#3: Understood, but taking this to the specification was challenged with the argument that there were views at the time that the common understanding does not need to be reflected in the spec. Furthermore, I’d also worry that if we make this statement under the UL Tx Switching clause of 38.214, then the implication would be that if it is not an UL Tx Switching config, then different SCS is not precluded.

	China Unicom
	Thank editor very much for taking our suggestions.
Comment#1
Since two companies are still suggesting to put back the unnecessary restriction of band combination that is misinterpreting the RAN, RAN1 and RAN4 agreements, we would like to reiterate our views. If any restriction of band combination is needed, it should be discussed in RAN4 rather than in RAN1. Putting any restriction of band combination in RAN1 is not helpful but only causes unnecessary trouble to the discussions of other WGs including RAN4.
	#1: Noted. Notably the bullet did not have any restrictions on band combinations. Bullet is not put back to the v05 of the CR.

	NTT DOCOMO
	Thanks editor for your great effort and updates/replies!
There are two suggestions from our side.

Suggestion 1:
	-	When the UE first performs one uplink switch  and later performs another uplink switch within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.


Regarding the above part about minimum separation time, as MediaTek said, it is still FFS whether UE can report X=0us or not and what is consequence if UE does not report the FG49-Y as below. Therefore, to be consistent with other FFS parts, it is better to keep the corresponding parts (i.e., whole above parts or at least all sub-bullets) within the square bracket for now.
	49-Y
	Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
	If two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching, and X us is reported with a candidate value set of {[0us], 500us}
· The reported value X is applied to both one TAG case and two-TAG case (if UE supports two-TAG case)
FFS: Note: If the UE reports [0us], the minimum separation time is not applied
	49-X
	Yes

	
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]
	Per BC



Suggestion 2:
	-	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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band}, band pair {2nd band, 3rd band} and band pair {2nd band, 4th band}.


Regarding above part, there seems to be typo, as it is the case of switching from 1st + 3rd bands to 1st and 2nd bands, but 4th band is considered for deriving NTx1-Tx2. 
In addition, we have similar understanding with ZTE for UE having [AdvancedCapabilityDefinedbyRAN4], i.e., the switching period NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band} so that the UE can continue transmission on 1st band. On the other hand, for UE without [AdvancedCapabilityDefinedbyRAN4], it is unclear whether we can assume switching is performed on a Tx chain from 3rd to 2nd band or switching is performed on two Tx chains 1st to 2nd and 3rd to 1st as it may be up to UE implementation. Therefore, for such case, the switching period NTx1-Tx2 would be the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band}, {1st band, 3rd band} and band pair {2nd band, 3rd band} as Huawei suggested.
So, we suggest updating the part as below, and we are ok to add square bracket on whole this bullet for now (as we are approaching to the end of the meeting).
	[bookmark: _Hlk133415945]-	[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 the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, otherwise 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, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  2nd band}, band pair {1st band, 3rd 4th  band} and, band pair {2nd band, 3rd band} and band pair {2nd band, 4th band}.]



Thanks!
	#1: The agreement does not seem to leave anything FFS, but one company has an issue with the agreement and is not willing to agree to the corresponding spec text and UE capability. That said, I tend to sympathize with MTek technical point and the agreement maybe worth revisiting
I have square-bracketed the sub-bullets, hopefully we can have a broader discussion on the agreement itself in the next RAN1 meeting, and perhaps refine it so that the whole functionality is bypassed if the UE doesn’t indicate the capability. As far as I understand the functionality, though, applying the functionality with 0 us indication is the same as bypassing it, so the debate maybe moot.

#2: Thank you. I have updated the bullet according to your suggestion and square-bracketed it.

	Huawei, HiSilicon
	Thank you very much for considering our suggestions.
Comment#1
Regarding the unnecessary restriction of band combination, we share the similar view as CUC/CMCC/CTC/New H3C/CATT that it is definitely not needed and harmful for the discussions of band combinations in RAN4. If any restriction of band combination is needed, it should be discussed in RAN4. A text in bracket in RAN1 spec only triggers unexpected discussions in next RAN1 meeting. Regarding the RAN agreement cited by companies, it is clearly a focus for Q3 2022 only. We respect the RAN agreement but the concerned text is not in line with the RAN agreement by removing the word “focus” and “Q3 2002”. Therefore, as suggested by other companies, we strongly suggest not to have any restriction of band combination in RAN1 spec as it is and don’t accept any of them in RAN1 spec.

Comment#2
As a follow-up of our previous comment#4, because companies seem to have different view and the deadline of discussions is approaching, we are fine to roll back to its previous text on the determined switching gap at this stage. Thank you very much for considering our suggestions

	#1: The bullet was not setting any restriction to band combinations, but agreeably it was not very well formulated. Anyway, it has been removed for now.

#2: Thank you for your understanding. I have adopted the DOCOMO suggestion for this bullet

	China Telecom
	Thank you the editor for the great effort.
· #1: For the controversial part of [-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.], we do not agree RAN1 spec to provide such wording. Any needed BC restriction should be discussed in RAN4 but not in the RAN1 spec.
· #2: Same view as ZTE Issue#4, the agreed RAN4 CR R4-2303719 does not support the other way “2nd band -> 1st band, the original 1st band -> 3rd band”, so NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
· #3: For our Comment 2 in the previous round, only 1) is same as previous Huawei #3 and implemented. Modification suggested by 2)~7) is neglected. Hope it can be reconsidered. We re-listed the suggested modification as below with reasons inserted.
	-	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 [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
Comment #3.1 suggesting above modification: For the above “when” bullet, it is related to the first bullet in the below agreement. The Tx chain state at the preceding uplink transmission is 1T + 1T on 2nd and 3rd band, the corresponding preceding uplink transmission may be 1-port transmission on either 2nd or 3rd band, or 1-port transmission on both 2nd and 3rd band, so and/ is added.
[bookmark: _Hlk133416880]-	When the UE is to transmit a 1-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,
· [bookmark: _Hlk133417032]if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band}.
· if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 3rd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 1st band and the 2nd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
Comment #3.2 suggesting above modification: For the above new added bullet, it is intended to capture the first bullet in the below agreement when the UE is to transmit a 1-port transmission on 1st band. Currently the 1 port case is missing. And the indication of [AdvancedCapabilityDefinedbyRAN4] also has specification impact on this case.

-	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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
Comment #3.3 suggesting above modification: For the above “when” bullet, it is related the second bullet in the below agreement. The Tx chain state at the preceding uplink transmission is 2T on 3rd band, the preceding uplink transmission can also be 1 port transmission on the 3rd band.
[bookmark: _Hlk133418376]-	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 [AdvancedCapabilityDefinedbyRAN4] for the 1st 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 if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise 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, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
Comment #3.4 suggesting above modification: For the above “when” bullet, it is related the third bullet in the below agreement. One comment is the Tx chain state at the preceding uplink transmission is 1T + 1T, so the corresponding preceding uplink transmission may be 1-port transmission on either 1st or 3rd band, or 1-port transmission on both 1st and 3rd band. We think /or and the description about the preceding operation state need to be added, which is the similar text as in the first “When” bullet. Another comment is indication of [AdvancedCapabilityDefinedbyRAN4] is per band according to RAN4 agreement, so the 1st band needs to be indicated with [AdvancedCapabilityDefinedbyRAN4].

· 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 max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}
Comment #3.5 suggesting above modification: For the above “when” bullet, it is related the last bullet in the below agreement. The Tx chain state at the preceding uplink transmission is 1T + 1T, so the corresponding preceding uplink transmission may be 1-port transmission on either 3rd or 4th band, or 1-port transmission on both 3rd and 4th band. We think /or and the description about the preceding operation state need to be added, which is the similar text as in the first “When” bullet.




	Agreement (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)



	#1: The bullet was not setting any restriction to band combinations, but agreeably it was not very well formulated. Anyway, it has been removed for now.
#2: Adopted the NTT DOCOMO suggestion for this bullet.
#3: I am sorry for missing the point here, I had all the time assumed your suggestion was essentially the same as I believe a ZTE suggestion and was accommodated for. 
3.1: Done, used cyan highlight just to make it visible.
3.2: I’ve included the bullets now, but I used square-brackets and we can confirm (or revise if comments arise) the bullets in the next meeting
3.3: Done, used cyan highlight just to make it visible.
3.4: There were conflicting proposals here an the existing bullet as revised and square-bracketed. I made this an alternatrive square-brakceted bullet
3.5: Done, used cyan highlight just to make it visible.



	MediaTek
	Thank you, Mihai, for considering our suggestions and providing the updated CR.
On this part of the CR.

	-	When the UE first performs one uplink switch and later performs another uplink switch within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.



· As mentioned by DCM, based on the latest agreement in the UE feature, it is still FFS whether UE can report X=0us or not and what is consequence if UE does not report the FG49-Y. I understand that there is RAN1 agreement from RAN1#112 says X can be 0us or 500us, but based on the latest agreement in the UE feature, 0us is an FFS. In our view, we should follow the latest agreement.
· Regarding this part of the updated CR “X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs”, we don’t see this is based on any RAN1 agreement (we don’t have agreement on what to assume if the UE doesn’t report this capability). So, this whole section of the CR should focus on a UE reports FG49-Y (regardless of if 0us will be included in this reporting or not).

So, either we have this part of the CR between brackets as suggested by DCM, or we adopt the update below:
Just to clarify our suggested changes:
· Having “If the UE indicated X…..” at the start of the paragraph is based on the cited RAN1 agreement RAN1#112.
· Putting 0us between brackets is based on the latest UE features.

	- If the UE indicated X is {[0], 500 µs} by [MinSwitchSeparation], when the UE first performs one uplink switch and later performs another uplink switch for at least one transmitter from any one band to another within any two consecutive reference slots corresponding to numerology µUL, 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 max {X, Y}, where
-	X is {0, 500 µs} as indicated by [MinSwitchSeparation]
-	Y is the switching gap  applied to the second switch.






	See my response to NTT DOCOMO. The sub-bullets are square-bracketed for now. 

	CMCC
	Thanks Mihai for considering our comments!
As the comment as Huawei/CUC/CTC/CATT/New H3C, RAN1 spec is band-agnostic and any band combination definition is done by RAN4. Thus we fully agree Editor to remove this part to avoid further unexpected discussions in next RAN1 meeting
[-	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.], we do not agree RAN1 spec to provide such wording. Any needed BC restriction should be discussed in RAN4 but not in the RAN1 spec.
	The bullet was not setting any restriction to band combinations, but agreeably it was not very well formulated. Anyway, it has been removed for now.
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