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1. Introduction
This contribution summarizes contributions submitted to AI 8.12.2 regarding multi-carrier UL Tx switching scheme and corresponding discussion at RAN1#114bis meeting.
Any announcement regarding this summary is provided in following email thread.
	[114bis-R18-MC_Enh] Email discussion on multi-carrier enhancement for NR – Hiroki (DOCOMO)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
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3. Discussions on TS38.214 CR for multi-carrier UL Tx switching scheme
At the previous RAN1 meetings, draft CR of TS38.214 for multi-carrier UL Tx switching was prepared and discussed, but it has not been endorsed yet. RAN1 chair provided following guidance after the RAN1#114 meeting.
	· For MC Enh - UL switching part, no RAN1 endorsement this week
· Once RAN makes a decision on the pending issue next week, I will ask Mihai to draft CR and submit to RAN1#114bis-e. The draft CR will be used as a baseline for discussion during the MC Enh maintenance in Q4.
· We use RAN1#114bis-e and RAN1#115 to finalize the CR for MC Enh - UL switching part


The latest version after the RAN1#114 meeting is shown in Appendix 1.

3.1	Determination of switching period location in frequency domain based on band priority
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	Reason for changes:
For the mechanism of switching period location, the following agreement is achieved in RAN1#112. 
	[bookmark: _Hlk146620240]Agreement in RAN1#112
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 above agreement has been captured in current draft CR [2]. In our view, it should not be captured in RAN1 spec because the mechanism of switching period location will be always captured in RAN4. Moreover, in LS R1-2304314/R4-2306649 [4], RAN4 agreed to clarify in RAN4 specification that neither of the uplink transmissions are interrupted when the network 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. With the clarification in RAN4 specification, it becomes very clear that the RAN1 agreement above is applicable only when the scheduled gap is not sufficient large to absorb the switching period. 
Summary of changes:
1. Remove the text of band determination of switching period location.
Consequence if no such changes:
1. Redundant specification text.
Therefore, we propose:
Proposal 2: Adopt the TP#2 in Appendix.
	--------------------------------------- TP#2 of TS38.214 start-----------------------------------------
6.1.6	Uplink switching
< Unchanged parts are omitted >
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply.
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]
< Unchanged parts are omitted >
----------------------------------------------- TP#2 end------------------------------------------------



In addition, the current agreement has an issueand does not cover the following “Case 3”. We assume that configuration of priority list is band A > band B > band C > band D in following cases, 
· Case 1: The switching-from bands are different from switching-to bands. For example, the Tx switching is from band A + band B to band C + band D, then, the switching gap is determined to be located on switching-to bands.
· Case 2: The switching-from bands and switching to bands include the same band that is not of the highest priority band. For example, the Tx switching is from band A+ band B to band B + band C, then switching gap is determined to be located on switching-to bands.
· Case 3: The switching-from bands and switching to bands include the same band that is of the highest priority band. For example, the Tx switching is from band B+ band C to band B + band D, the switching period location cannot be determined based on current agreement because the highest priority band (i.e., band B) is included in both switching-from bands and switching-to bands.
One solution to resolve the ambiguity of switching period location in Case 3 is that the same band of the highest priority among involved bands in the UL Tx switching should not be counted to determine switching period location. Based on this principle, the switching gap can be determined to be located on switching-to bands in the example of Case 3. 
Moreover, it would be better to clarify that the associated band is not counted during the determination of switching period location. Because there is no UL transmission on the associated band, and thus there is no UL interruption to be prevented on the associated band. For example, one switching is from concurrent transmission on band B & C to 1 port transmission on band D and the band associated with band D is band A. If the configuration of priority list is band A > band B > band C > band D, the above agreement may cause a confusion that the switching gap is determined to be located on switching-from bands (i.e., band B & C). However, the most important transmission is on band B from network scheduling perspective. Therefore, we propose, 
Proposal 3: Add a sub-bullet in Alt.5 in above agreement to clarify how the highest priority band is determined as follows, and send a LS to RAN4 about the updated determination mechanism of switching period location.
	Agreement in RAN1#112
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 highest priority band is counted without considering the same band in both switching-from and switching to bands if this band is of the highest priority and the associated band with the highest priority. 




	[2]
Spreadtrum Communications
	[bookmark: OLE_LINK35]For band priority, when the highest priority band involved in a Tx switching is both switched-from band(s) and switch-to band(s), how to decide the switching period location. For example, band A+ band B-> band A+ band C, where band A has the highest priority. The following text from the draft CR cannot help to solve this case.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]


[bookmark: OLE_LINK36]We suggest to use the highest priority of different band in switched-from/switched-to bands to determine the location of the switching gap in this case. For the example above, since band B is the different band in switched-from/switched bands and with highest priority, it can be used to decide switching period located in band C.
Proposal 1. The highest priority of different band in switched-from/switched-to bands to determine the location of the switching gap.

	[3]
vivo
	Regarding the switching period location determination based on band priority, an additional case needs to be further clarified, where the highest priority band involved in a Tx switching is both switched-from band(s) and switch-to band(s). For example, band A+ band B-> band A+ band C, where band A has the highest priority. The following text from the draft CR is not applicable to this case.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]


One solution to address the ambiguity of the switching location in this case is to use the 2nd highest priority band to determine the location of the switching gap. More specifically, the 2nd highest priority band among the bands involved in the UL Tx switching band should be protected, the switching period is located on the switching-to band or switching-from band if the 2nd highest priority band is on the switching-from or switching-to band. Another solution is that the network always ensures a sufficient time gap for this switching so that the UL transmissions on the highest band will not be impacted.
[bookmark: _Ref135055679][bookmark: _Ref135056266]Proposal 1. If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), there are two alternative solutions to determine the switching period location: 
-  Alt.1 The switching period is located on either the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
-  Alt2. The network always ensures a sufficient time gap for this switch so that the UL transmissions on the highest band will not be impacted.
	*****TP for Alt.1 for 214*****
6.1.6	Uplink switching
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the highest priority band involved in the switching is a switch-from band.]
If the highest priority band is involved in both the switching switched-from band(s) and switch-to band(s), the switch is located on either 
-	the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or
-	the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.
***** TP for Alt.1 for 214 ends*****




	[5]
LG Electronics
	At RAN1#112, the switching period location was intensively discussed and the following agreement was drawn.
	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.


Based on this, the relevant spec has been drafted in RAN1#114 as follows
	[For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either
· 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.]


In the agreement and the corresponding draft CR above, the highest priority may have two different interpretations.
· Interpretation 1: The highest priority band means the band with highest priority among all UL bands configured for UE
· Interpretation 2: The highest priority band means the band with highest priority among bands involved to a specific UL Tx switching.
If Interpretation 1 is correct understanding, it may be ambiguous as to which band the switching period is located for UL Tx switching in which the highest priority band is not involved. In this case, it may be needed to further discuss on the switching period location to resolve such potential issues. On the other hand, this ambiguity does not occur if Interpretation 2 is the correct understanding. However, even so, it would be desirable to clearly specify the meaning of the highest priority band in the spec to avoid any potential misleading.
Proposal #2: Discuss and clarify the meaning of the highest priority band for determining the switching period location

	[6]
Xiaomi
	In order to resolve ambiguous issue on switching period location, following agreement was achieved in RAN1#112 meeting.
	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) tht is involved in the UL Tx switching and is not with the highest priority band.


In generic, the problem comes from the nature of the configuration for legacy switching period location that a BOOLEAN variable is employed for each carrier involved in UL Tx switching, i.e. the switching period always locates on a carrier configured with ‘TRUE’. However, the involved bands for UL Tx switching across more than 2 bands may only contain bands with either ‘FALSE’ or ‘TRUE’, which makes the location of switching period ambiguous. Following the spirit of the above agreement, some exemplary cases can be illustrated as below:


Figure 1: Exemplary cases of switching period location
Note that aforementioned cases assume band#1 has the highest priority, which aligns with the description captured in current TS38.331. 
· Case 1) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#3+band#4. In this case, it is clear that the switching period should be located at band#3 and band#4 as one of the switch-from band, i.e. band#1, is configured with the highest priority.
· Case 2) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#4, i.e. 1Tx+1Tx->2Tx. In this case, it is clear that the switching period should be located at band#4 as one of the switch-from band, i.e. band#1, is configured with the highest priority.
· Case 3) denotes the case wherein UL Tx chains on band#2 are switched to band#3+band#4, i.e. 2Tx->1Tx+1Tx. In this case, it is clear that the switching period should be located at band#3 and band#4 as the switch-from band, i.e. band#2, has the highest priority among the involved bands. However, it is confusing in the current CR which gives the impression that the highest priority is determined based on the band combination configured via band list instead of the actually involved bands. The confused text is highlighted in cyan colour. In order to avoid any misunderstanding, it should be spell out that the band with highest priority should be determined only among the involved bands when UL Tx switching happens.
	TS38.214, Clause 6.1.6
< -----------omitted text------------------------- >
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.
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs.
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]
< -----------omitted text------------------------- >


· Case 4) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#2 and band#3. In this case, it is not clear whether switching period should be located at band#2 as band#2 belongs to switch-from band and switch-to band.
· Case 5) denotes the case wherein UL Tx chains on band#1 and band#2 are switched to band#1 and band#3. In this case, it is even more ambiguous than case 4) as band#1, as known as the band with highest priority, belongs both switch-from band and switch-to band. 

With regard to the ambiguity on how to determine the band with high priority, it can be resolved by spell out the band with highest priority is selected among the bands involved in UL Tx switching, which is also aligned with the agreement quoted above. 

Accordingly, we propose text proposal#2 to clarify the procedure of determining the band with highest priority in order to correctly determine switching period location, and precisely reflect the spirits of RAN1 agreement. 
Change reason: The procedure of determining a band with highest priority is unclear.
Summary of change: Clarify the band with highest priority for determining switching period location is defined within the bands involved in UL Tx switching.
Consequence if not approved: UE cannot determine which carrier(s) the switching period locates when the band with highest priority is not involved in UL Tx switching. 

Proposal 2: Text proposal#2 is adopted to make the procedure of determining band with highest priority crystal clear.
	TS38.214, Clause 6.1.6
< -----------omitted text------------------------- >
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.
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs.
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band involved in the UL Tx switching is a switch-to band, or
-	the switch-to band(s) if the highest priority band involved in UL the Tx switching is a switch-from band.]
< -----------omitted text------------------------- >



With regard to the ambiguity issue related to case 4) and case 5), the key point is how to categorize a band when it belongs to switch-from band and switch-to band at the same time. Otherwise, it is still ambiguous on the switching period location even if it is clear that switching period should be located on either switch-from band(s) or switch-to band(s). There are several potential solutions to handle ambiguity issue on switching period location:
· Solution 1: The highest priority is determined among bands involved in UL Tx switching and the switching period is only located at band(s) among the involved bands in UL Tx switching, i.e. the switch-from band or switch-to band doesn’t include the band with highest priority if it is doesn’t involved in UL Tx switching. To be specific, if a band belongs to switch-from band and switch-to band, it is not counted in involved bands in UL Tx switching.
With solution 1, the aforementioned two issues can be both resolved with one shot. For case 4), switching period is located at band#3 only as it is the band with low priority and it is the band involved in UL Tx switching. As band#2 belongs to switch-from band and switch-to band, it is considered as non-involved band in UL Tx switching. For case 4), switching period is located at band#3 as it is the band with low priority and it is the band involved band in UL Tx switching. As band#1 belongs to switch-from band and switch-to band, it is not treated as involved band in UL Tx switching. Hence, the highest priority band is determined between band#2 and band#3. As band#2 is switch-from band and with highest priority, switching period is located at band#3. 
In particularly, solution 1 is consistent with the logic of RAN1 agreement and text proposal#2.
· [bookmark: OLE_LINK1]Solution 2: The highest priority is determined among bands involved in UL Tx switching and the switching period is only located at switch-from band(s) or switch-to band(s) among the involved bands in UL Tx switching, i.e. the switch-from band or switch-to band doesn’t include the band with highest priority if it is doesn’t involved in UL Tx switching. To be specific, a band belonging to switch-from band and switch-to band is also counted in involved bands in UL Tx switching.
With solution 2, the aforementioned two issues can also be resolved. For case 4), it is firstly determined that the switching period is located at switch-to band(s) as the highest priority band belongs to switch-from band. Secondly, it is determined that the switching period is located at band#3 as band#2 is belongs to not only switch-to band but also switch-from band. For case 5), the highest priority band is determined between band#2 and band#3. The reason is that band#1 belongs to switch-from band and switch-to band. Considering switching location is located at either switch-from band or switch-to band, band#1 should be first excluded when determine the highest priority band. As band#2 has higher priority than band#3 and it is the switch-from band, switching period is located at band#3.
Solution#2 can be reflected via text proposal#3 as below:
	TS38.214, Clause 6.1.6
< -----------omitted text------------------------- >
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.
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs.
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. If a band belongs to both the switching switched-from band(s) and switch-to band(s), the band is ignored when determining switching period location. The switch is located on either 
-	the switch-from band(s) if the highest priority band involved in the UL Tx switching is a switch-to band, or
-	the switch-to band(s) if the highest priority band involved in the UL Tx switching is a switch-from band.]
< -----------omitted text------------------------- >



Proposal 3: Down select the following two solutions to resolve the ambiguity issue for switching period location and adopt the corresponding text proposal accordingly.
· Solution 1(text proposal#2 is sufficient): The highest priority is determined among bands involved in UL Tx switching and the switching period is only located at band(s) among the involved bands in UL Tx switching. If a band belongs to switch-from band and switch-to band, it is not counted in involved bands in UL Tx switching.
· Solution 2(text proposal#3 is needed): The highest priority is determined among bands involved in UL Tx switching and the switching period is only located at switch-from band(s) or switch-to band(s) among the involved bands in UL Tx switching, wherein a band belonging to switch-from band and switch-to band is also counted in involved bands in UL Tx switching.

	[7]
CATT
	To resolve switching period location issue, the following text proposal was given in [3]
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]


It is assumed that four bands are configured for UL Tx switching and the priorities is band A>band B>band C>band D, which the highest priority band is band A and the lowest priority band is band D. According to the current text proposal, the following two scenarios are not considered and it may cause that the UE doesn’t know switching period location.
Scenario -1: the highest priority band A is not on neither switch-from band nor switch-to band.
One example of three bands involved Tx switching can be switching case B+CD, the switching-from band are B and C, the switching-to band is D. Another example of two bands involved Tx switching can be switching case CD, the switching-from band is C, the switching-to band is D. In the two examples, the highest priority band A is on neither switch-from band nor switch-to band, and the UE can’t determine the switching period location.
Scenario -2: the highest priority band A is on both of switch-from band and switch-to band.
One example of three bands involved Tx switching can be switching case A+CA+B, the switching-from bands are band A and band C, the switching-to bands are band A and band B. Another example of two bands involved Tx switching can be switching case A+ CA, the switching-from bands are band A and band C, the switching-to band is A, In the two examples, the highest priority band A is on both switch-from band and switch-to band and the UE can’t determine the switching period location.
As discussed above, the following change text proposal is suggested
Reason for change-3:
In current text proposal of determination switching period location, the following scenarios are not considered
- Scenario -1: the highest priority band is on neither switch-from band nor switch-to band.
- Scenario -2: the highest priority band is on both of switch-from band and switch-to band 
To make specification is complete, the two scenarios shall be considered in text proposal.
Summary of change-3:
Clarify that the highest priority band refers to the highest priority band among the bands involved in the UL Tx switching. And if the highest priority band involved in the switching is on both of the switching switched-from band(s) and switch-to band(s), the switching period is located on the switching-from band or switching-to band that is not with the 2nd highest priority band.
Consequences if not approved:
The specification of switching period located procedure is not complete.

Proposal 3: The following two scenarios should be considered in the spec to determine switching period location 
· Scenario -1: the highest priority band is on neither switch-from band nor switch-to band.
· Scenario -2: the highest priority band is on both of switch-from band and switch-to band.

The corresponding TP-3 for Proposal 3 is as follows
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. 
If the highest priority band involved in the switching is on either of the switch-from band(s) or switch-to band(s), the switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
If the highest priority band involved in the switching is on both of the switched-from band(s) and switch-to band(s), the switch is located on either 
-   the switch-from band(s) if the 2nd highest priority band involved in the switching is a switch-to band, or
-   the switch-to band(s) if the 2nd highest priority band involved in the switching is a switch-from band.




	[8]
China Telecom
	For switching period location determination of Rel-18 Tx switching across 3 or 4 bands, the following agreement was reached in RAN1 #112 [1].
	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.



However, there are some switching cases for which the switching period location determination needs further clarification. Assume the priority for the four bands in descending order is band A > band B > band C > band D in the following cases.
· Case 1: The highest priority band A is not involved in the UL Tx switching, e.g. switching from band B to band C + D
By clarifying the protected band is the highest priority band among bands that is involved in the UL Tx switching, in this case, the protected band is band B and the switching period is located on the switching-to bands C and D.
· Case 2: The same highest priority band among bands involved in the UL Tx switching is included in both the switching-from band(s) and the switching-to band(s), e.g. switching from band A + B to band A + C, or switching from band B + C to band B + D, or switching from band B to band B + D
Based on current agreement, the switching period location cannot be determined for this case. The solution could be removing the same highest priority band that is among involved bands and is included in both the switching-from band(s) and the switching-to band(s) when determining the switching period location. Then decide the highest priority band from the left band(s), the switching period is located on either switching-from band(s) or switching-to band(s) that does not contained the highest priority band from the left band(s).
The principle applies for the above three examples. For the example switching from band A + B to band A + C, the highest priority band among the left bands B and C is band B, the switching period is located on the switching-to bands A and C. gNB can also guarantee sufficient transmission gap by implementation so that the UL transmissions on the highest priority band A will not be impacted. For the example switching from band B + C to band B + D, the switching period is located on the switching-to bands B and D according to the principle. For switching from band B to band B + D, although after removing band B, no band left in the switching-from band, the above solution still applies. As the highest priority band from the only left band is band D, the switching period is determined to be located on the switching-from band B and the benefit is less band would be impacted.
Proposal 1: For switching period location determination of Rel-18 Tx switching, Alt.5 is further revised as: 
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among the involved bands in the UL Tx switching, except the same highest priority band belonging to both switching-from band(s) and switching-to band(s).

	[10]
CMCC
	The ambiguous issue on the determination of switching period location due to the increasing switching cases in Rel-18 has been discussed, and it is agreed that UE can determine the certain location of switching period based on the configured prioritization among the switching bands. The corresponding agreement achieved in the RAN1#112 meeting is shown as below [2]. 
	RAN1#112 Agreement
Alt.5: gNB configures priorities to each carrier/band.
· [bookmark: _Hlk146274406]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.


According to the priority of each band involved in the UL Tx switching, the switching period can be located on switching-from band(s) or switching-to band(s) that is not with the highest priority band. However, as pointed by some companies, further clarification is needed for the switching cases when highest priority band belongs to both switching-from band(s) and switching-to band(s). For example, assuming that UL Tx switching from band A+band B to band B+band C is triggered, and the order of priority configured for the three bands is band B>band A >band C. In this case, the ambiguity issue still exists since UE is unable to determine the switching period should be located on which band(s) based on current principle. Thus, additional rules may be needed to determine the switching period location. 
Considering the motivation of priority configuration is protecting bands with higher priority to avoid unexpected performance loss, it is reasonable to determine the switching location based on the 2nd highest priority band to solve the remaining ambiguity issue. For the switching cases when the highest priority band is involved in both switching-from band(s) and switching-to band(s), UE can determine the switching period location on switching-from band(s) if the 2nd highest priority band is a switching-to band, or on switching-to band(s) if the 2nd highest priority band is switching-from band. As in the above example, it can be determined that the switching period is located on switching-to band that is not with the 2nd highest priority band B.
Proposal 1. For the switching period location determination, the gNB configures priority for each band involved in the UL Tx switching, if the highest priority band is involved in both switching-from band(s) and switching-to band(s), the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is not with the 2nd highest priority band.
The agreement on determining switching period location has already been captured in the latest draft CR 38.214 [3] for Rel-18 UL Tx switching part, and we think the additional solution for cases when highest priority band is both switch-from band(s) and switch-to band(s) can be added on this basis. 
Proposal 2. For the determination of switching period location, take the following TP for TS 38.214 section 6.1.6.
	6.1.6	Uplink switching
<Unchanged text is omitted>
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter BandPriority. If the highest priority band among the switching bands is switch-from band or switch-to band, 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.]
otherwise, the switch is located on either
· the switch-from band(s) if the 2nd highest priority band is a switch-to band, or 
· the switch-to band(s) if the 2nd highest priority band is switch-from band.
<Unchanged text is omitted>




	[12]
MediaTek Inc.
	In last RAN1 meeting, the draft CR for UL Tx switching had the following paragraph on how to determine the switching period location:
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]


The paragraph meant to capture the following RAN1 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.



According to the draft CR, the switching period location can be either in the switch-from band or in the switch-to band. The UE determines the switching period location based on the configured highest priority band as follows:
· if the highest priority band is a switch-to band, then switching period is located in switch-from band(s) 
· if the highest priority band is a switch-from band, then switching period is located in switch-to band(s)
However, the mechanism for determining switching period location only based on the highest priority band could cause unpredictable UE behaviour for several scenarios. When the highest priority band is involved in both switch-from band(s) and switch-to band(s), it is not possible to predict UE behaviour for where to locate the switching period.
This ambiguous UE behaviour could occur in several switching scenarios as illustrated in Figure 1.


[image: ]
[bookmark: _Ref134781772]Figure 1: Examples of switching-period-location ambiguity.
Hence, RAN1 should define a procedure for determining switching period location when the highest priority band is involved in both switch-from band(s) and switch-to band(s). One possible approach is to consider a second band priority-level (e.g., the 2nd priority band) for determining switching period location when the highest priority band is involved in both switch-from band(s) and switch-to band(s). For example, when the highest priority band is involved in both switch-from band(s) and switch-to band(s), then the switching period location is on the bands (switch-from bands or switch-to bands) that don’t include the second highest priority band (as illustrated with example in Figure 2).
[image: ]
[bookmark: _Ref142570472]Figure 2: Examples of using the 2nd priority band (in addition to the highest priority band) to determine the switching-period-location.
Observation 1: The mechanism for determining switching period location in the current draft CR causes unpredictable UE behaviour when the highest priority band is involved in both switch-from band(s) and switch-to band(s).
Proposal 1: When the highest priority band is involved in both switch-from band(s) and switch-to band(s), then the switching period location is determined based on the 2nd priority band.

	[13]
Nokia, Nokia Shanghai Bell
	The post-RAN1#114 CR contains the following square-bracketed definition in 6.1.6:
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]



There was a disagreement already in RAN1#113 CR discussion if this is something to be covered by RAN4 specs. As RAN4 defines carrier on which the switching period is to be located for Rel-16/17, we’d prefer maintaining the same approach. A reference to the RAN4 specification as follows should suffice:
Proposal 1: On the issue of switching period location: Make the following modification to the post-RAN1#114 CR:
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]

	[14]
NTT DOCOMO, INC.
	At the RAN1#112 meeting, following agreement was made to solve the potential ambiguity issue on switching period frequency location [1].
	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.


At the RAN1#112bis-e meeting, it was pointed that further clarification on switching period frequency location determination based on band priority is necessary. For example, if the highest priority band is used for transmission both before and after the switching, how to determine the switching period frequency location seems unclear based on the above agreement. We identified following two alternatives during the discussion at RAN1#112bis-e meeting.
	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)


We think Alt.2 is restrictive for scheduling and hence Alt.1 is preferable. Alt.1 seems quite straightforward extension of the agreement made at the RAN1#112 meeting.
Proposal 1:
If the highest priority band is used for transmission before and after switch (e.g., priority is configured as A>B>C and switching is performed from A+B to A+C),
· 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)

Corresponding description in the draft CR provided by TS38.214 editor after the RAN1#114 meeting is shown as below.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]


If the proposal 1 is agreed, the corresponding description regarding switching period frequency location determination based on band priority should be updated accordingly.
Proposal 2:
Adopt following TP for TS38.214 6.1.6 regarding switching period frequency location determination based on band priority.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or if the second highest priority band is a switch-to band and the highest priority band is both a switch-from band and a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band, or if the second highest priority band is a switch-from band and the highest priority band is both a switch-from band and a switch-to band.]




	[15]
Qualcomm Incorporated
	In RAN1 #112, Alt. 5 was approved for switching period location and gNB would configure the priority for each band. However, there are some scenarios we want to clarify which band(s) are configured with the switching period.

	· 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.




For simplicity, the below discussion is based on following assumptions:
· Network configures the band priority in descending order, i.e. A>B>C>D
· Band A is most important band and configured with highest priority.

Scenario 1: the highest priority band is not involved into the switch (i.e. B->C)

If the highest priority band is not involved into the switch, it’s reasonable to protect the higher priority band among the switch-from and switch-to band groups. For the switch of band B and C, band C should be configured with the switching period.

Proposal 1: 
The switch-from or switch-to group with lowest priority band of the bands involved in the switch should be configured with the switching period.

Scenario 2: the same higher priority band transmits before and after switch. 

Take an example of switching from band A+B -> A+C, the band A keeps transmitting before and after switching.

RAN4 approved a per band pair “unimpacted” capability that one band transmission could be maintained during another Tx chain switches between another two bands. In RAN2 #121bis [1], RAN2 approved UE capability for the “unimpacted” band as below. 

	· P5: RAN2 introduce a per-band-pair report of bands that can be transmitted while the other Tx chain is switching across that band pair. Absence of this field means there is interruption in all bands during the switching.




If band A is “unimpacted band” during switching from band B to band C, the transmission on band A would not be outage. If the switching gap is smaller than the required switching period, the lower priority band (band C) should take the period location and dropped.
For the “baseline UE”, transmission on band A would be outage during switching from B to C. Following the principle to protect the highest priority band (i.e. PCell), we propose network to avoid this case, and guarantee sufficient switch period.

Please note the switching case may not include the highest priority band. If the same higher priority band is in both band groups, e.g. Band B+C -> band B+D, the proposal still works.
Proposal 2: 
If the higher priority band transmits before and after switch., 
· if band A is “unimpacted” during switching from band B to band C, and the switching gap is smaller than the required switching period, the lower priority band (band C) should take the switching period and dropped;
· for the “baseline UE”, network should guarantee sufficient switch gap if the highest priority band transmits before and after switch.

Beyond above scenarios, if one of the bands is configured with two contiguous carriers, both carriers should be with same priority. 

Proposal 3: 
If one of the bands is configured with two contiguous carriers, both carriers should be configured with same priority. 

As we analysed above, we propose to add the above Proposal 1, 2 and 3 into the CR to complete the proposal.
	[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest higher priority band is a switch-to band, or
-	the switch-to band(s) if the highest higher priority band is a switch-from band.]
-    If the higher priority band is in both switch-from and switch-to band groups, UE is not expected to be scheduled during the switching period.
-     If one of the bands is configured with two contiguous carriers, both carriers are expected to be configured with same priority.




	[16]
Ericsson
	An issue raised in previous meetings is the ambiguity when the band with highest priority is included both in “switched-from” bands and “switched-to” bands. For example, if the bands A, B and C are ordered with priority A>B>C, and the switching occurs from (A+B) to (A+C), it is not clear how to determine the switching period location of the band after the switch.
This issue was discussed, and different solutions were proposed. In our view, the simplest solution is that in such cases, if the highest priority band is common before and after switch, the decision can be based on the second priority band.
Proposal 1 [bookmark: _Toc146917838]For switching cases that the highest priority band is involved in both switch-from bands and switch-to bands, the switching location period is determined based on the second priority band.



Based on above, the identified issues and companies’ views can be summarized as below.
Summary
	· Issue 1-1: For the case where the band with highest priority is in both switch-from band(s) and switch-to band(s), how to determine the switching period location in frequency domain
· The band with highest priority in both switch-from band(s) and switch-to band(s) is not counted: [1], [2], [6], [8]
· The band with 2nd highest priority is used to determine the switching period location in frequency domain: [3], [7], [10], [12], [14], [16]
· The network always ensures a sufficient time gap for the switch so that the UL transmissions on the highest band will not be impacted: [3], [15]
· Issue 1-2: For the case where one of the switch-to band is determined based the configuration of “associated band”, whether to count the associated band for the determination of switching period location in frequency domain
· The associated band is not counted: [1]
· Issue 1-3: Whether it is necessary to clarify that if one of the band is configured with two contiguous carriers, both carriers should be with same priority
· Necessary: [15]
· Issue 1-4: Whether to keep the part regarding the determination of switching period location in frequency domain based on band priority in TS38.214 CR or not
· Remove and send LS to RAN4: [1], [13]
· Issue 1-5: Whether it is necessary to clarify the meaning of the highest priority band in the spec
· Necessary to clarify that the band with highest priority is selected among bands involved in the UL Tx switching: [5], [6], [7], [8], [15]



For Issue 1-1, the first and second option in the above summary could lead to the same result, and they are just matter of how to describe it. The third option is different from the two options, and majority supports the first and second options.
Proposed agreement 3.1-1
· If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is not with the second highest priority band.
	Company
	Comment

	CATT
	We support the proposal in principle. Just clary that the highest priority band refers to the highest band involved in the switching.

	Apple
	Support

	vivo
	support

	xiaomi
	We agree with FL’s accessment that option 1 and option 2 lead to the same result. However, we think first option is more aligned with the spirit we already agreed, i.e. UE determines the period location according to highest prority. With option 1, less modification on the current specification can be achieved.

	LGE
	We prefer that NW always ensures a sufficient time gap or NW guarantees this switching case is not occurred.

	Qualcomm
	Based on the principle to protect the highest priority band, we slight prefer alt.3 above which network always ensures a sufficient gap for the switch. If majority is fine with determination based on 2nd priority band, we could compromise. 


	New H3C
	OK

	NTT DOCOMO
	Support the proposal 3.1-1.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, proposal is updated as below.
In addition, there is an offline comment from OPPO that whether the determination of switching period location based on band priority is also applicable to switching involving two bands, e.g., switching from A to A+B where band priority is A>B. The wording may need to be updated with considering this case.
So, companies are encouraged to provide further feedback on the proposal below, especially on 1) how to update the proposal, and 2) whether to capture the determination of switching period location into RAN1 spec or RAN4 spec.

Updated Proposed agreement 3.1-1
Update the RAN1 agreement as below, and send LS to RAN4/2 to inform the update.
Agreement in RAN1#112
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.
· Alt.1: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is not with the second highest priority band.
· Alt.2: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the band with highest priority in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· Note: whether/how to capture above update in CR can be discussed.


	ZTE
	We propose to use the same wording as we used in the previous agreements i.e.., Alt.1.
Regarding whether to keep the Alt.1 or Alt.2 in RAN1 or RAN4 spec, we slightly prefer to have this in RAN1 since RAN1 made these agreements.

	LGE
	We still prefer that NW ensures a sufficient time gap but we could follow the majority view if majority support the determination based on 2nd priority band. Note that the motivation of introducing the per-band priority is to protect the highest priority band from interrupting during switching period. In this perspective, we prefer Alt.2 than Alt.1.
However, in our view, it is better to describe the switching period location only in RAN4 spec as the same as the previous releases.  

	Moderator (NTT DOCOMO)
	Thanks for further feedbacks!
Let’s discuss merged proposal 3.1-1/3.1-2 as below.

Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The highest priority band is selected among bands with actual transmission, and the associated band is not considered during the determination of switching period location
· Alt.1: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is not with the second highest priority band.
· Alt.2: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the band with highest priority in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be discussed.


	Spreadtrum
	Alt 2 is preferred. 
First, it reuses the current logic to find suitable highest priority band. 
Second, Alt 1 only applies to more than two bands involved in Tx switching. But if there are only two bands as commented by OPPO, from 2P on band A to 1P on band A+1P on band B, Alt 1 cannot work.

	Moderator (NTT DOCOMO)
	Following is the situation of this issue after Tuesday online session.

Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The highest priority band is selected among bands with actual transmission, and the associated band is not considered during the determination of switching period location
· Alt.2: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the band with highest priority in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· The counting for determination for the switching period location is based on the priority of the remaining bands
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be discussed.

Considering the discussion in the online session, my proposal is to merge both descriptions to make it clear as below.

Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The bands with actual transmission are counted for the determination of switching period location.
· If the band is involved in both switching-from band(s) and switching-to band(s), the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· E.g., if the highest priority band is involved in both switching-from band(s) and switching-to band(s) such as in case of switching from A+B  A+C with priority A>B>C, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) based on the priority of remaining bands (Since the priority is B>C, switching period is located on switch-to bands (A+C) in the example).
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be discussed.



	Moderator (NTT DOCOMO)
	Offline conclusion:
· When UE is configured with 3 or 4 bands for Rel-18 UL Tx switching, it is RAN1 understanding that the determination of switching period location is based on the band priority even for the switching involving only 2 bands.

	Vivo2
	Regarding the Updated Proposed agreement 3.1-1 and 3.1-2 and offline Offline conclusion, we have some questions for clarification.
Assuming that the configured priority of band A is higher than band B,
1.For the switching from A(1T, has UL transmsisisons)+B(1T, no UL transmsisisons, B is the associated band of A)->A(2T, has UL transmsisisons), how to determine the switching period location?
band B is precluded as there is no UL transmission, so band A is the band with the highest priority for location determination, but it seems that band A is further precuded by ‘the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.’, how to determine the switching period location in this case is not clear.
2. For the switching from A(2T, has UL transmsisisons)->B(1T, has UL transmsisisons)+A(1T, no UL transmsisisons, A is the associated band of B), in this case, my understanding is that band A will be precluded by ‘the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.’. then only band B is remained, so I assume in this case the location should be on the source band (i.e., band A) to protect band B(which is the highest priority band in this cae) based on the proposal, but this does not make sense as the UL transmission on source band A with higher configured priority will be interrupted.
Not sure if I have misunderstood anything, clarifications would be highly appreciated.

	Moderator (NTT DOCOMO)
	Thanks for the feedback!
According to the offline conclusion, the determination of switching period location is based on the band priority even for the 1st case in vivo’s question as long as the UE is configured with 3 or 4 bands for Rel-18 UL Tx switching. Therefore, the question is valid and we should consider how to determine the switching period location in this case.
As we discussed in the offline session yesterday, there are two possibilities in such case.
Alt.1: just following the updated proposed agreement 3.1-1 and 3.1-2
 In this alt, for the case of A+B  A and the priority is A>B, 1) only bands A and B are counted for the determination, 2) A is not counted as A is in both switch-from and switch-to, and then 3) switching period location is determined to protect the highest priority band among remaining bands (only B is remaining), so the switching period location is switch-to side (A).
Alt.2: special handling is added on top of the updated proposed agreement 3.1-1 and 3.1-2
 In this alt, since the principle of band priority based determination is to prioritize transmission on the highest priority band, switching period location should be switch-from side (A+B) in this example case so that switch-to side where only the transmission on highest priority band is performed is protected.

As in Alt.1, the current updated proposed agreement is clear to determine the switching period location even in such case.
For the 2nd case in vivo’s question, it is also clear to determine the switching period location based on the current updated proposed agreement as below.
 1), bands A (in switch-from side) and B are counted for the determination and band A in switch-to side is not counted as it has no actual transmission, 2) then the switching period location is determined to be switch-to side (B+associated band A) since the priority is A>B and the switch-from side should be protected.

So, if all companies are ok with the direction of the updated proposed agreement, it seems to work for all cases.

	Moderator (NTT DOCOMO)
	
Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The bands with actual transmission are counted for the determination of switching period location.
· If the band is involved in both switching-from band(s) and switching-to band(s), the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· E.g., if the highest priority band is involved in both switching-from band(s) and switching-to band(s) such as in case of switching from A+B  A+C with priority A>B>C, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) based on the priority of remaining bands (Since the priority is B>C, switching period is located on switch-to bands (A+C) in the example).
· [If there is no band to be counted for the determination of switching period location, the band without actual transmission is counted at either switching-from band(s) or switching-to band(s) where there is no band to be counted for the determination of switching period location]
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be further discussed.


	OPPO
	The current proposal does not seem clear for the following two aspects: 
· whether the rules defined above have specific execution order among each other. We suppose there is none. But the current formulation with bullet/sub-bullet seems to suggest an order to operate. 
· Whether the counting/discounting upon “band with actual transmission” and “band in both switching-to and switching-from” is for “determination of switching-to/switching-from where switching period location will sit” or for “determination of switching-to/switching-from where the highest priority band is identified”. The two may sound equivalent, but actually different when “counted for the determination of switching period location” is precisely interpreted. In our understanding, the intention seems to be “determination of switching-to/switching-from where the highest priority band is identified”
Then with above understanding, we wonder whether the following formulation could be a better description of the whole proposal: 

· The gNB configures priority for each band, where different bands have different priorities. 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 does not contain the highest priority band in a band set Φ, where each band in the set Φ satisfies all the following conditions: 
· is involved in the UL Tx switching;
· has actual transmission;  
· is not contained in both switching-from band(s) and switching-to band(s).
If set Φ is empty, 
Opt-1: UE does not expect the gap, if any, between the end of actual transmission on the switching-from band(s) and the start of actual transmission on the switching-to band(s) is shorter than the switching duration.
Opt-2: UE always chooses switching-from band(s) or switching-to band(s) according to a RRC configuration.  
Opt-3: UE chooses either switching-from band(s) or switching-to band(s) where ….[further criteria other than configuration for selection]
 

	Vivo3
	Thank you moderator for the further updates.
For case2(A->A without transmissions+B) in our previous comment, it seems that we have a different understanding from the moderator on how preclusion is applied and thus we get a different outcome from moderator.
Our understanding is that: as band A(source band) has transmission, band A(both source band and target band) survives and are considered in the next step, and it is precluded in the next step, so only band B remains. But in moderator’s reply, only band A(source band) is considered, so in the next step the condition for preclusion is not met. To avoid the misunderstanding, we suggest some wording refinements to improve the clarity
· Step1.The A switching-to or switching-from bands with actual transmission areis counted for the determination of switching period location.
· Step2.If the band is involved in both switching-from band(s) and switching-to band(s) among the bands counted in step1, the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
Regarding the newly added bullet, first, it seems that this case where no band is counted could happen only after step2 and thus this sub-bullet should be a sub-sub-bullet, second, e.g., for A+B(no transmission)->A, the bullet seems to suggest putting the location on B, is this correct understanding? ‘where there is no band to be counted for the determination of switching period location’ is reduandant as at the beginning it is already said that this sub-bullet is for the case where no bands survives in the previous steps.

	Huawei, HiSilicon
	To determine the “to-be-rescued” carrier (i.e. the band with the highest priority) in case of no sufficient scheduled gap, the following two conditions should be fulfilled at the same time
· The band without actual transmission is not taken into account
· The band with actual transmission for both before and after switching is not taken into account.
Therefore, a proposal could be updated in cyan,
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.
· Only the bands with actual transmission are counted for the determination of switching period location.
· If the band is involved in both switching-from band(s) and switching-to band(s) with actual transmission, the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· E.g., if the highest priority band is involved in both switching-from band(s) and switching-to band(s) such as in case of switching from A+B  A+C with priority A>B>C, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) based on the priority of remaining bands (Since the priority is B>C, switching period is located on switch-to bands (A+C) in the example).
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be further discussed.


For the case 2 described by vivo (the switching from A(2T, has UL transmsisisons)->B(1T, has UL transmsisisons)+A(1T, no UL transmsisisons, A is the associated band of B), both band A and band B are counted.
For the case where a switching from 1 port on band A to 2 port on band B, there is no UL interruption for switchedUL, but may be for dualUL. If any UL interruption, there is no new UE behavior needed, because there is no “to-be-rescued” carrier. Whatever the UL interruption is put on the slot before the switching or after the switching, it does not provide any benefit. Please the case occurs also for Rel-16 dualUL. No UE behavior is introduced. 

	Moderator (NTT DOCOMO)
	Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· Alt.1: If there is no band satisfying the above condition, the highest priority band is selected among the bands involved in the UL Tx switching even without actual transmission.
· DCM, Apple, vivo, CATT(slightly)
· Alt.2: If there is no band satisfying the above condition, it is up to UE implementation. 
· HW, OPPO
· Alt.3: the condidtion is updated to “is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission”
· Qualcomm, ZTE, Apple, OPPO, LG




For Issue 1-2, it was not clear from the RAN1 agreement made at the RAN1#112, and hence it would be good to clarify how to treat the associated band for the determination of switching period location in frequency domain.
Proposed agreement 3.1-2 (Closed)
· The associated band is not counted during the determination of switching period location.
	Company
	Comment

	CATT
	Support this proposal. 

	Apple
	Support

	vivo
	support

	ZTE
	Agree with the intention, but it seems no spec change is needed. 

	Xiaomi
	OK

	LGE
	Understood the intention but not sure which part of spec is needed to change

	Qualcomm
	In general, the band with actual transmission should be more important than associated band which doesn’t have any data transmission. We are fine with either not counting the associated band or consider it as lowest priority.

	New H3C
	OK

	NTT DOCOMO
	Support the proposal 3.1-2.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, proposal is updated as below.
It seems the updated proposal is agreeable, and it can be merged with updated proposal 3.1-1 when we could stabilize it.
If the outcome of the discussion on the updated proposal 3.1-1 is to keep the description on the switching period location in RAN1 spec, we can discuss how to capture it into RAN1 specification, and there is one suggested wording in the offline session as captured below. Companies are encouraged to check and provide feedback if any on the suggested wording.

Updated Proposed agreement 3.1-2
Update the RAN1 agreement as below, and send LS to RAN4/2 to inform the update.
Agreement in RAN1#112
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 associated band is not counted during the determination of switching period location.
· Note: how to capture above update in CR (either RAN1 or RAN4 spec) can be discussed.

Suggested wording:
· In TS38.214 CR, it is clarified that the band with highest priority is selected among bands with actual transmission.


	LGE
	In our view, it is better to describe the switching period location only in RAN4 spec as the same as the previous releases. But, in case that the switching period location is kept in RAN1 spec, we are fine with the suggested wording.

	Moderator (NTT DOCOMO)
	Thanks for further feedback!
As I commented above, the proposal can be merged with 3.1-1.

	Spreadtrum
	Besides associated band, the remaining band A in case#1 in red words agreed below also cannot be counted as switched-to band. Since there is no UL transmission, its priority should not impact the switching gap location. But the FL’s suggested words can cover this case, too. So we support it. 

· 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

	Moderator (NTT DOCOMO)
	Thanks for further feedback!
As I commented above, the proposal can be merged with 3.1-1.



For Issue 1-3, it was also not clear from the RAN1 agreement made at the RAN1#112, and hence it would be good to clarify whether two contiguous carriers in same band should be configured with same priority.
Proposed agreement 3.1-3 (Closed)
· The two contiguous carriers in same band should be configured with same priority.
	Company
	Comment

	CATT
	Support

	Apple
	Support

	vivo
	support

	ZTE
	Agree, RAN2 signaling already considers the priority from band perspective instead of from cell perspective. Thus, we don’t see any RAN1 spec change for this.
[image: ]

	Xiaomi
	The priority list is configured per band level. Hence we would like to firstly clarify the proposal is not trying to introduce a priority list on carrier level.
With the understanding that we don’t need to configure carrier list of priority, it seems it is straightforward that the two contiguous carriers in same band have same priority. It is at most a conclusion.

	LGE
	Support

	Qualcomm
	We support FL’s proposed agreement.

	New H3C
	OK

	NTT DOCOMO
	Support the proposal 3.1-3, and agree with ZTE and Xiaomi that it can be just conclusion.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, proposal is not necessary to be further discussed.



For Issue 1-4 and 1-5, if RAN1 will decide to not capture the determination of switching period location in TS38.214, Issue 1-5 is no longer necessary to be discussed as the agreement made at RAN1#112 is clear while Issue 1-5 is that the agreement is not well captured in TS38.214 CR. Based on the contributions, it seems larger number of companies prefer/consider keeping the description on the determination of switching period location in TS38.214. In such case, the proposed clarification based on Issue 1-5 would be beneficial and reasonable.
Proposed agreement 3.1-4 (Closed)
· In TS38.214 CR, it is clarified that the band with highest priority is selected among bands involved in the UL Tx switching.
· TP will be prepared based on the outcome of proposed agreements 3.1-1/2/3/4.
	Company
	Comment

	CATT
	Support the proposal. 
We prefer to keep the switching period location description in TS 38.214. Since the discussion on switching period location determination was totally in RAN1, it’s natural to capture it in RAN1 spec. 

	vivo
	support

	ZTE
	Agree

	Xiaomi
	Support.

	LGE
	Prefer switching period location is specified only in RAN4 spec as the same as the previous releases. 

	Qualcomm
	We support FL’s proposed agreement.

	New H3C
	OK

	NTT DOCOMO
	Support the proposal 3.1-4.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, the proposal here can be covered by the updated proposal 3.1-1 (whether to capture the determination of switching period location into RAN1 spec or RAN4 spec) and 3.1-2 (if the determination of switching period location into RAN1 spec, how to clarify bands counted for the determination).




3.2	Further clarification for switching cases with dual UL
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	Reason for changes:
In RAN1#111 meeting, the following agreement on the new conditions for dual UL is achieved. However, the case for gNB scheduling 1-port transmission on one band highlighted in yellow is not included in current draft CR [2].
	Agreement in RAN1#111
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 2T on a carrier on another band (3rd band) 
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on one of the bands and another different band (1st or 2nd band, and 3rd band)
· When the UE is to transmit a 1-port + 1-port transmission each on one uplink carrier on different bands (1st and 2nd band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (3rd and 4th band)


It is worth nothing that the following text excerpt from current draft CR covers the case of 1 port transmission on 1st band and 2nd band, respectively, neither 1st band nor 2nd band seems associated band. It could be interpreted that gNB scheduling 1 port transmission on 1st band and ‘oneT’ is configured and the associated band for 1st band is 2nd band is not included in the draft CR. Therefore, the case highlighted in yellow above is added to draft CR.
	Draft CR 38.214 in RAN1#114 [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 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}.]


Moreover, in RAN4#107 meeting, the agreement on defining new switching gap on following cases is achieved [3]. In our views, it should be specified in RAN1.
· For the case of switching from 1T band 3 + 1T band 4 to 1T band 1 + 1T band 2, if UE reports additional dedicated switching period X for it, the switching gap for this case is X us.
· For the case of switching from 1T band 2 + 1T band 3 to 2T band 1, if UE reports additional dedicated switching period Y for it, the switching gap for this case is Y us.
· For the case of switching from 1T band 1 + 1T band 3 to 1T band 1 + 1T band 2, if UE reports [on-unaffected-band-involved] for band 1, the switching gap for this case is the next larger value from the set {35 us, 140 us, 210 us} compared to the reported switching period of the band pair of 2 and 3, or is 210 us if the switching period of the band pair of band 2 and band 3 is 210us.
Therefore, the draft CR should reflect the above agreements in RAN1 and RAN4.
Summary of changes:
1. Capture the following case in draft CR: When the UE is to transmit a 1-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band)
2. Capture the agreements in RAN4#107 on defining new switching gap in RAN#1 draft CR of TS38.214.
3. Capture the case when the 1st band and 2nd band are associated bands. 
4. Remove the unnecessary brackets for the texts with respect to triggering UL Tx switching.
Consequence if no such changes:
1. Incomplete specification because not all RAN1 agreements on UL Tx switching across 3 or 4 bands are captured in TS38.214. 
Proposal 1: Adopt the TP#1 in Appendix.
	[bookmark: _Hlk146618880]--------------------------------------- TP#1 of TS38.214 start-----------------------------------------
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
[-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT' or the 1st band is not configured as dualUL for any band pair it belongs to, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where
-	If the UE indicates a capability for it with switchingAdditionalPeriodDualUL, NTx1-Tx2 is the switchingAdditionalPeriodDualUL that UE indicates for it.
-	Otherwise, 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
-	If the UE indicates a capability for it with switchingAdditionalPeriodDualUL, NTx1-Tx2 is the switchingAdditionalPeriodDualUL that UE indicates for it.
-	Otherwise, 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, or the UE is to transmit a 1-port transmission on one uplink carrier on the 2nd band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the band associated with the 2nd band is configured as 1st band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where
-	If the UE indicates [TBD on-unaffected-band-invovled] for the 1st band for band pair {the 2nd band, the 3rd band}, NTx1-Tx2 is the next larger value from the set {35 us, 140 us, 210 us} compared to the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}, and NTx1-Tx2 is 210us when the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band} is 210 us.
 -	Otherwise, 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, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the band associated with the 1st band is configured as 2nd band,  and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, 
-	If the UE indicates a capability for it with switchingAdditionalPeriodDualUL, NTx1-Tx2 is the switchingAdditionalPeriodDualUL that UE indicates for it.
-	Otherwise, 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}.]
< Unchanged parts are omitted >
----------------------------------------------- TP#1 end------------------------------------------------




	[2]
Spreadtrum Communications
	One open issue is what is UE behaviours when concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed but without converging.
	[bookmark: OLE_LINK18]Updated proposal 6-4: 
[bookmark: OLE_LINK19]In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also switched to band B even though oneT is configured.
ZTE’s proposal
In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· If band A doesn’t support concurrent transmission for any band pair, another Tx chain is also switched to band B even though oneT is configured.
· If band A supports concurrent transmission for at least one band pair, then another Tx chain is switched to configured associated band for band B.


If band A does not support concurrent transmission for any band pair, there is no 1T-1T combination assumption for band A. When oneT is configured, is not valid for band A and band B. A method is to change two Tx chain into band B.
[bookmark: OLE_LINK37]When band A supports concurrent transmission for at least one band pair, but not band B, it is also same suitable that 1T-1T assumption cannot be made for Band A and Band B. unified solution can be made that change two Tx chain into band B. So we support FL’s proposal.
Proposal 2. In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also switched to band B even though oneT is configured.
~
In order to capture the following 1-port case for dual UL, we suggest to adopt the following TP.
	Agreement (RAN1#111)
Following new conditions are applicable to dual UL only (i.e., not applicable to switched UL)
· [bookmark: _Hlk142597474]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. Adopt the TP for the missing 1-port case of dual UL.
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
-	When the UE is to transmit a 1-port or 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}.
-----------------------omitted text-----------------------




	[3]
vivo
	In the previous meetings, the following agreements were made.
	Agreement in 111
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter
Agreement in 111
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled.


It is proposed by some companies to discuss the case that concurrent transmissions on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B. The following proposal has been discussed but has not been converged.
	Proposal 6-4[2]: 
Down-select from following solutions for the issue in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B.
· Alt.1: another Tx chain is switched to configured associated band for band B as in case#2
· Alt.2: another Tx chain is also switched to band B even though oneT is configured
Updated proposal 6-4: 
In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is also switched to band B even though oneT is configured.


Per the agreement for case#2, if there is one band A where concurrent transmission with any other band is not supported, NW should not configure another associated band for the band A. In such case, even if oneT is configured, UE performs switching as twoT is configured. When the concurrent transmission on band pair A+B is not supported, band A should not be configured as the associated band for band B, but band A may still be configured with a third band as its associated band (e.g., band C). If oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, and band B is configured with another associated band, either Alt.1 or Alt.2 works. 
However, if band B is not configured with any other associated bands, the issue becomes quite similar to case#2, and Alt.2 should be used. Thus, Alt.2 is preferred as it is applicable to all cases. 
[bookmark: _Ref131784569]Proposal 2. In case concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, down-select between the following two alternatives
-  Alt.1. Another Tx chain is switched to the configured associated band for band B if band B is configured with a third band (e.g., band C) as an associated band, otherwise another Tx chain is also switched to band B regardless of whether band A is configured with an associated band or not.
-  Alt.2. Another Tx chain is always switched to band B regardless of whether band A/B is configured with an associated band or not.
	*****TP for Alt.2 for 214*****
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band and the UE is to transmit a 1-port transmission on a carrier on 2nd band and the UE does not support an operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band, the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
***** TP for Alt.2 for 214 ends*****




	[4]
ZTE
	RAN4 has defined some new rules to determine the length of switching period for different switching cases as in RAN4 LS R1-2306366/R4-2310495 in RAN1#114. Some of the new rules have been captured in the RAN4 CR R4-2310270 or RP-232418, which is not approved in RAN#100 and RAN#101. Now it seems the “RAN4 CR” and RAN1 draft CR are a little bit duplicated in terms of the determination of length of switching period.
Considering that the length determination of switching period is more complete in RAN4 CR (which has incorporated all the latest RAN4 rule), we suggest to move all the determine the length of switching period for different switching cases to RAN4 spec. But we are also open to keep them in RAN1 CR, and RAN1 needs to introduce the new rules in LS R1-230633/R4-2310495 into RAN1 spec.
Some examples of the duplicated texts and potential changes are shown as following.
	RAN1 spec
	Corresponding duplicated RAN4 spec

	-	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}.

	RAN4 spec [R4-2310270]
The switching time mask in Figure 6.3A.3.3.6-5 is applicable when dualUL is supported for at least one uplink band pair including band X and band Y, and two transmit antenna connectors are supported on at least one uplink band of band Z. When one transmitter is switched between band X and band Z, and across the same time, the other transmitter is switched between Y and band Z, the switching time mask in Figure 6.3A.3.3.6-5 is applicable.
–	As baseline UE behaviour, UE is not required to transmit on any of the three bands during time period with the larger one of swithching period T2 and T3, where T2 is the length of switching period for the band pair of band X and band Z, and T3 is the length of switching period for the band pair of band Y and band Z.
–	As optional UE behaviour when UE additionally reports the capability [uplinkTxSwitchingPeriod1T1Tto2T], UE is not required to transmit on any of the three bands during time period indicated by UE capability [uplinkTxSwitchingPeriod1T1Tto2T].

	-	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}.

	RAN4 spec [R4-2310270]
The switching time mask in Figure 6.3A.3.3.6-5 is applicable when dualUL is supported for at least one uplink band pair including band X and band Y, and two transmit antenna connectors are supported on at least one uplink band of band Z. When one transmitter is switched between band X and band Z, and across the same time, the other transmitter is switched between Y and band Z, the switching time mask in Figure 6.3A.3.3.6-5 is applicable.
–	As baseline UE behaviour, UE is not required to transmit on any of the three bands during time period with the larger one of swithching period T2 and T3, where T2 is the length of switching period for the band pair of band X and band Z, and T3 is the length of switching period for the band pair of band Y and band Z.
–	As optional UE behaviour when UE additionally reports the capability [uplinkTxSwitchingPeriod1T1Tto2T], UE is not required to transmit on any of the three bands during time period indicated by UE capability [uplinkTxSwitchingPeriod1T1Tto2T].

	-	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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.

	RAN4 spec [R4-2310270]
The switching time masks in Figure 6.3A.3.3.6-3 and Figure 6.3A.3.3.6-4 are applicable when dualUL is supported for at least two uplink band pairs in the CA configuration. The two band pairs supporting dualUL are denoted as band pairs of {band X and band Z} and {band Y and band Z}. When one transmitter is switched between band X and band Y,
–	if the UE indicates [TBD-1] in the capability [TBD tx-on-non-affected-band], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band], UE is not required to transmit on any of the three bands during the switching period during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-4;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band] and if UE additionally reports the capability [TBD on-unaffected-band-invovled] as optional UE behaviour, UE is not required to transmit on any of the three bands during the switching period T2 located on band X, where T2 is the next larger value from the set {35 us, 140 us, 210 us} w.r.t. the length of switching period for the band pair of band X and band Y, and T2 is 210 us when the length of switching period for the band pair of band X and band Y is 210 us, as shown in Figure 6.3A.3.3.6-4.

	-	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}.

	This case is not captured in the RAN4 CR yet because the new rule for this case as defined in the RAN4 LS is agreed after the CR was agreed. But we can ask RAN4 to capture the new rule in their spec.

RAN4 agreement in RAN4 LS R4-2310495.
Switching case across four bands, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}
· Agreement:
· As optional UE behavior, in addition to the previously agreed UE capability on per-band-pair switching period, UE can optionally and additionally report new switching periods capability of [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· For switching between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T} on band {A, B, C, D},
· Switching-from bands are A+B, and switching-to bands are C+D, or, 
· Switching-from bands are C+D, and switching-to bands are A+B
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· This new capability only applies for switching of 2Tx chains between 2 different band pair as a switching event, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}, and the default UE behaviour based RAN4 previously agreed capability applies unless otherwise stated.

A set of examples are also listed here to facilitate understanding:
· For switching from {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on band {A, B, C, D},
· As default behaviour, if UE report 35us for band pair A+ C and 35us for band pair B + D, then 35us will be used for switching between band A+B and band C+D.
· If the additional IE [uplinkTxSwitchingPeriod1T1Tto1T1T] is reported for switching between A+B and C+D, and UE still report 35us from Rel-18 A->C (can be different from Rel-16/17 capability for A->C), report 35us for B->D, and report 140us for A+B->C+D, then
· 35us will be used for switching {1, 0, 0,0} to {0, 0, 1,0}.
140us will be used for switching {1, 1, 0,0} to {0, 0, 1, 1} and {0, 0, 1, 1} to {1, 1, 0,0}.



Proposal 1: RAN1 to discuss whether to keep the length determination of switching period for Rel-18 UL Tx switching in RAN1 spec or RAN4 spec to avoid duplicated texts.

Below we summarize the latest situation of length determination of switching period based on the latest RAN1 and RAN4 agreements.
Observation 2: The following length determination of switching period are agreed by RAN1 and RAN4.
	Switching case
	Length determination of switching period

	A+B  C
C  A+B
	Default method:
The switching period is max{, }

Option UE capability [uplinkTxSwitchingPeriod1T1Tto2T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C and C to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added.


	A+C  B+C
	Default method:
· The switching period is 
· The UE is not required to transmit on band B and band C during the switching period.

Option UE capability [on-unaffected-band-involved]
· The granularity is per band pair including the switching-from band and the switching-to band.
· The UE is not required to transmit on any of the three or four bands during the switching period.
· The length of switching period is the next larger value from the set {35 us, 140 us, 210 us} compared to the reported switching period of the band pair of A and B, or is 210 us if the switching period of the band pair of band A and band B is 210us.


	A+B  C+D
	Default method:
The switching period is max{, , , }

Option UE capability [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands:
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· Candidate values are {35u, 140us, 210us}, no other values to be added



Proposal 4: Adopt the following TP for Rel-18 UL Tx switching for TS38.214. 
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [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 indicated by  [uplinkTxSwitchingPeriod1T1Tto2T] for the combination of the band pair {1st band, 2nd band} and the band pair {1st band, 3rd band} if reported, and 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} otherwise.
-	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 indicated by [uplinkTxSwitchingPeriod1T1Tto2T] for the combination of the band pair {1st band, 3rd band } and the band pair {2nd band, 3rd band} if reported, and 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} otherwise.
-	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 by [on-unaffected-band-involved] for the 1st band for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}; otherwise, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the next larger candidate value compared to [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band} or 210us if UE reported 210us 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 indicated by [uplinkTxSwitchingPeriod1T1Tto1T1T] for the combination of the 1st band, the 2nd bands, the 3rd band and the 4th band if reported, and 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} otherwise.
-	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 the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.





	[5]
LG Electronics
	At RAN1#111, the ambiguity handling issue for dual UL was discussed and the following agreement was made.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter


According to the agreement for Case#1, when 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 oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A. By the way, for the band pair (A, B), if the concurrent UL transmission is not supported in the band pair, this agreement may be problematic. The following RAN1 agreement clearly says that, for a band pair, the switching case with 1T-1T for the band pair where concurrent transmission is not supported is not assumed. 
	Agreement
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


Therefore, the agreement for Case#1 should be revised to avoid the conflict between above two agreements. There can be two simple solutions. One is to introduce RRC configuration of an associated band for each band for Case#1 while concurrent transmission is supported on the band pair of {band B, the associated band for band B}. Another solution is both of two Tx chains are switched to the transmitting band (i.e., band B) exceptionally in this case. 
Proposal #1: Clarify the UE behaviour in case that two Tx chains are currently associated with band A and the next transmission is 1 port UL on band B while ‘oneT’ is configured but the concurrent UL transmission on band pair {A,B} is not supported

	[7]
CATT
	The uplink Tx switching case that is from 1-port on 2nd band and 1-port on 3rd band to 2-port on 1st band   was captured in [3], the text proposal is copied as following 
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
…
-	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 UE is scheduled to transmit a 2-port transmission on the 1st band, the all 2 Tx will be switched to 1st band. Besides the 2T x are used by 2-port transmission, the 1-port transmission can also use 2Tx, which is a new switching case. 
As discussed above, the following change text proposal is suggested
Reason for change-4:
When UE is configured 3/4 bands uplink Tx switching, the following new switching case is not considered in current text proposal
· When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band by using 2 Tx 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
The above new switching case shall be captured in specification.
Summary of change-4:
Adding the new switch case of  
· When the UE is to 1-port transmission on one uplink carrier on the 1st band and the UE is under the operation state in which 2-port transmission can be supported 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
in current text proposal.
Consequences if not approved:
The specification of switching case is not complete.

Proposal 4:  One switching case is added for 3/4 bands configuration, the modification of text proposal as following: 
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
…
When the UE is to transmit a 2-port or 1-port transmission on one uplink carrier on the 1st band and the UE is under the operation state in which 2-port transmission can be supported 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}.





	[8]
China Telecom
	Regarding the following case#1, RAN1 #112 had discussed the problematic when oneT is indicated by uplinkTxSwitching-DualUL-TxState but concurrent transmission on band pair A+B is not supported [2].
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter



For the discussed issue, it can be clarified as the following proposal.
Proposal 3: When two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, and oneT is indicated by uplinkTxSwitching-DualUL-TxState,
· In case band B doesn’t support concurrent transmission with any band, another Tx chain is also switched to band B even though oneT is configured.
· In case band B doesn’t support concurrent transmission with band A, and another band is configured as associated band for band B, another Tx chain is switched to the configured associated band for band B.
· In case band B supports concurrent transmission with band A, another Tx chain remains on band A.

Another case to be further discussed is when uplinkTxSwitching-DualUL-TxState is configured to twoT, for the above Case#1 and Case#2, if the next 1 port transmission band does not support up to 2 ports transmission and is configured with an associated band, switching two Tx chains to the next 1 port transmission band is of no use and would cause additional switching back to the associated band for future transmission on the associated band. In our view for this case, even if twoT is configured, UE performs switching as oneT is configured.
Proposal 4: If the UE is configured with uplinkTxSwitching-DualUL-TxState set to twoT,
· When two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, and band B does not support up to 2 ports transmission and is configured with an associated band, UE performs switching as oneT is configured.
· When two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, and band C does not support up to 2 ports transmission and is configured with an associated band, UE performs switching as oneT is configured.
~
RAN4 had agreed several optional UE behaviors that UE can additionally report new capability of [uplinkTxSwitchingPeriod1T1Tto2T], [uplinkTxSwitchingPeriod1T1Tto1T1T], or [on-unaffected-band-involved] [3]. It was discussed whether to refer RAN4 specification or not for the definition of switching gap NTx1-Tx2 in TS38.214 in the last RAN1 meeting. From our perspective, RAN4 specification only specifies time mask for Tx switching and is not sufficient to specify the switching gap for the case with sufficient scheduled gap or 4 bands involved, implementing the optional UE capability in RAN1 specification is necessary. In the agreed CR by RAN2 [4][5], the additional UE capability is indicated by UplinkTxSwitchingAdditionalPeriodDualUL for switching between a band pair and another band pair or another band.
Proposal 5: 	Capture the additional UE capability that reports UplinkTxSwitchingAdditionalPeriodDualUL for switching between a band pair and another band pair or another band in TS38.214 for the definition of switching gap NTx1-Tx2.
Another point is for each band pair in the band combination with 3 or 4 bands, two new per-band-pair UE capabilities are introduced for a length of a switching period for 1Tx-2Tx switching (like Rel-16) and that for 2Tx-2Tx switching (like Rel-17). On the selection of applied switching period when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair, RAN4 agreed it is based on RRC configuration per band pair [6]. Thus, in section 6.1.6.2.2 of TS 38.214, new Rel-18 parameter switchingPeriodFor1T or switchingPeriodFor2T should be used as the per-band-pair switching gap. Similar as Rel-17, the switching gap of a band pair is indicated by UE capability switchingPeriodFor2T if switching2TMode is configured for the band pair, and switchingPeriodFor1T otherwise. Note that the switching gap  for uplink switching with 3 or 4 uplink bands is determined in clause 6.1.6.2.2, where the Rel-17 sentence applies for clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3.
Proposal 6: Replace [uplinkTxSwitchingPeriod] with “switchingPeriodFor2T or switchingPeriodFor1T” and add “The switching gap of a band pair is indicated by UE capability switchingPeriodFor2T if switching2TMode-r18 is configured for the band pair, and by switchingPeriodFor1T otherwise” in section 6.1.6.2.2.
~
For the switching case highlighted in yellow in the below agreement, the switching gap determination is not clearly defined in the current editor’s CR [7].
	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)



Firstly, the below paragraph of spec only specifies how the UE determines the Tx state after switching, but does not specify how the switching gap NTx1-Tx2 is determined, i.e. does not say the UE is not expected to transmit for the duration of NTx1-Tx2. It is not clear by the “as if” clause the UE behavior is to check other switching cases specified by the “When” bullet.
	-	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.



Secondly, RAN1 spec is from “port” perspective. The discussed case is the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band, which is not the same as any switching case the below “when” bullets describe. The below “when” bullets correspond to the switching cases highlighted in other colors respectively, which should not be mixed with the yellow colored one.
	-	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 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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [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}.



Proposal 7: Explicitly specify the switching gap determination for the switching condition “When the UE is to transmit a 1-port transmission on one uplink carrier on one band (1st band) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (2nd and 3rd band)”.
~
	<omitted text>
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, and uplinkTxSwitchingOption is replaced by switchingOptionConfigForBandPair, uplinkTxSwitching-2T-Mode is replaced by switching2TMode, uplinkTxSwitchingPeriod is replaced by switchingPeriodFor1T , uplinkTxSwitchingPeriod2T2T is replaced by switchingPeriodFor2T, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [switchingOptionConfigForBandPairuplinkTxSwitchingOptionForBandPair] set to 'dualUL',
[-	When the UE is to transmit a 2-port or 1-port transmission on one uplink carrier on the 1st band and is configured with uplinkTxSwitching-DualUL-TxState set to 'twoT', or configured with uplinkTxSwitching-DualUL-TxState set to 'oneT' and the 1st band is not configured as dualUL for any band pair it belongs to, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is UplinkTxSwitchingAdditionalPeriodDualUL if the UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the switching between the 1st band and the bands {2nd band, 3rd band},and is the max of [uplinkTxSwitchingPeriod] switchingPeriodFor2T or switchingPeriodFor1T that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band} otherwise.]
[-	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 UplinkTxSwitchingAdditionalPeriodDualUL if the UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the switching between the bands {1st band, 2nd band} and the 3rd band, and is the max of [uplinkTxSwitchingPeriod] switchingPeriodFor2T or switchingPeriodFor1T that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band} otherwise.]
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 2nd band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 2nd band is configured as 1st band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, 
· if UE indicates uplinkTxSwitchingMaintainedUL-Trans[AdvancedCapabilityDefinedbyRAN4] for the 1st band for the band pair {the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the  switchingPeriodFor2T or switchingPeriodFor1T that UE indicates for the band pair {2nd band, 3rd band},
· if UE does not indicate uplinkTxSwitchingMaintainedUL-Trans for the 1st band for the band pair{2nd band, 3rd band},otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] switchingPeriodFor2T or switchingPeriodFor1T that UE indicates for the band pair {2nd band, 3rd band},
· if UE does not indicate uplinkTxSwitchingMaintainedUL-Trans for the 1st band for the band pair{2nd band, 3rd band} and if UE additionally indicates [on-unaffected-band-involved] for the band pair {2nd band, 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 next larger value from the set {35 us, 140 us, 210 us} w.r.t. the switchingPeriodFor2T or switchingPeriodFor1T that UE indicates for the band pair {2nd band, 3rd band}, and is 210 us when switchingPeriodFor2T or switchingPeriodFor1T the UE indicates for the band pair {2nd band, 3rd band} is 210 us.]
[-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, or the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', and the band associated with the 1st band is configured as 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is UplinkTxSwitchingAdditionalPeriodDualUL if the UE indicates UplinkTxSwitchingAdditionalPeriodDualUL for the switching between the bands {1st band, 2nd band} and the bands {3rd band, 4th band}, and is the max of [uplinkTxSwitchingPeriod]switchingPeriodFor2T or switchingPeriodFor1T 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} otherwise.]
-	The switching gap of a band pair is indicated by UE capability switchingPeriodFor2T if switching2TMode is configured for the band pair, and by switchingPeriodFor1T otherwise.
-	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 switchingOptionConfigForBandPair 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 switchingOptionConfigForBandPair uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
<omitted text>




	[13]
Nokia, Nokia Shanghai Bell
	The post-RAN1#114 CR contains the following square-bracketed definition in 6.1.6.2.2:
	[-	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 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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [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}.]



The corresponding definition in 38.101-1 CR that was postponed in the RAN#101 [4]:
	–	if the UE indicates [TBD-1] in the capability [TBD tx-on-non-affected-band], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band], UE is not required to transmit on any of the three bands during the switching period during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-4;
–	if the UE does not indicate [TBD-1] in the capability [TBD tx-on-non-affected-band] and if UE additionally reports the capability [TBD on-unaffected-band-invovled] as optional UE behaviour, UE is not required to transmit on any of the three bands during the switching period T2 located on band X, where T2 is the next larger value from the set {35 us, 140 us, 210 us} w.r.t. the length of switching period for the band pair of band X and band Y, and T2 is 210 us when the length of switching period for the band pair of band X and band Y is 210 us, as shown in Figure 6.3A.3.3.6-4.



Observation 3: On the issue of different switching period durations for different switching cases: The 38.101-1 is covering the switching duration capability for different switching cases and the definition proposed for 38.214 is redundant.
Proposal 2: On the issue of different switching period durations for different switching cases: Make the following deletion to the post-RAN1#114 CR:
[-	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 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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [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}.]


	[14]
NTT DOCOMO, INC.
	At RAN1#111, the following agreement was made regarding dual UL.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is 
· based on new RRC parameter


Some companies have pointed that there is an ambiguity in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B (Case#1). It was discussed at RAN1#112 meeting, but no conclusion has been made [3].
	Down-select from following solutions for the issue in case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B.
· Alt.1: another Tx chain is switched to configured associated band for band B as in case#2
· Alt.2: another Tx chain is also switched to band B even though oneT is configured


In Rel-18 UL Tx switching, either switched UL or dual UL is configured for each band pair while either oneT or twoT is configured for a cell group as in Rel-17. Therefore, above issue is a possible case, and we should solve the ambiguity issue in RAN1.
There is another RAN1 agreement on Case#2 made at the RAN1#111 as below. So, for Case#2, if band C does not support concurrent transmission with any other band, Alt.2 approach is applied according to the last part of the agreement below. If band C supports concurrent transmission with at least one band, Alt.1 approach is applied i.e., another Tx chain is switched to configured associated band for band C. We think this principle should be applied to Case#1 as well to solve the ambiguity issue.
	Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled.


Proposal 4:
In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· If band B does not support concurrent transmission with any other band, another Tx chain is also switched to band B even though oneT is configured.
· If band B supports concurrent transmission with at least one band, another Tx chain is switched to configured associated band for band B.

Corresponding description in the draft CR provided by TS38.214 editor after the RAN1#114 meeting is shown as below.
	6.1.6.2.0	Uplink switching with two uplink bands
~
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
~
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
~
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
~


The last bullet regarding the case where Alt.2 approach is applied covers both Case#1 and #2. However, for the case where Alt.1 approach is applied, only Case#2 is covered in section 6.1.6.2.2. Therefore, some description for the Case#1 where Alt.1 approach is applied may need to be added in section 6.1.6.2.2.
Proposal 5:
Adopt following TP for TS38.214 6.1.6.2.2 regarding ambiguity handling for dual UL.
	-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on the 1st band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on the 2nd band, if the band pair between 1st and 2nd bands in the band combination is not configured as dualUL and at least one band pair with 2nd band in the band combination is configured as dualUL the UE shall consider this as if 1-port transmission was transmitted on the 2nd band and the band associated with the 2nd band as configured by [AssociatedBand].
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.




	[15]
Qualcomm Incorporated
	RAN4 informed RAN1 the latest agreement for switching period length. In the earlier LS [2], RAN4 informed RAN1 that max of the potential switching period is used for 4 bands switch, and this is cited in the draft CR. In recent LS [3], RAN4 informed RAN1 UE may report additional switching periods for 3 or 4 band switching as UE capability, and this is to be included into RAN1 CR. 
	R4-2220548
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.



	R4-2310495
Switching case across four bands, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}
· Agreement:
· As optional UE behavior, in addition to the previously agreed UE capability on per-band-pair switching period, UE can optionally and additionally report new switching periods capability of [uplinkTxSwitchingPeriod1T1Tto1T1T] per combination of switching-from bands and switching-to bands.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· For switching between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T} on band {A, B, C, D},
· Switching-from bands are A+B, and switching-to bands are C+D, or, 
· Switching-from bands are C+D, and switching-to bands are A+B
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C+D and C+D to A+B.
· This new capability only applies for switching of 2Tx chains between 2 different band pair as a switching event, i.e., between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}, and the default UE behaviour based RAN4 previously agreed capability applies unless otherwise stated.

A set of examples are also listed here to facilitate understanding:
· For switching from {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on band {A, B, C, D},
· As default behaviour, if UE report 35us for band pair A+ C and 35us for band pair B + D, then 35us will be used for switching between band A+B and band C+D.
· [bookmark: OLE_LINK3]If the additional IE [uplinkTxSwitchingPeriod1T1Tto1T1T] is reported for switching between A+B and C+D, and UE still report 35us from Rel-18 A->C (can be different from Rel-16/17 capability for A->C), report 35us for B->D, and report 140us for A+B->C+D, then
· 35us will be used for switching {1, 0, 0,0} to {0, 0, 1,0}.
· 140us will be used for switching {1, 1, 0,0} to {0, 0, 1, 1} and {0, 0, 1, 1} to {1, 1, 0,0}.

Switching case across three bands, i.e., between {1T, 1T, 0T} and {0T, 0T, 2T}
· Agreement:
· As optional UE behavior, in addition to the previously agreed UE capability on per-band-pair switching period, UE can optionally and additionally report new switching periods capability of [uplinkTxSwitchingPeriod1T1Tto2T] per combination of switching-from bands and switching-to bands.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· For switching between {1T, 1T, 0T} and {0T, 0T, 2T} on band {A, B, C},
· Switching-from bands are A+B, and switching-to band are C 
· Switching-from bands are C, and switching-to band are A+B
· UE to report one value for each combination of switching-from bands and switching-to bands, which applies to both A+B to C and C to A+B.
· This new capability only applies for switching of 2Tx chains between 3 different band pair as a switching event, i.e., {1T, 1T, 0T} and {0T, 0T, 2T}, and the default behaviour applies unless otherwise stated.




To include the latest switching periods for 3 or 4 bands in [3], there would be two approaches. The first alternative approach is RAN1 spec only refer to RAN4 spec without the details of either max of switching period, or a separate UE optional capability. Given RAN4 may discuss and agree more switching period options, this could avoid the future updates of RAN1 spec. Another alternative approach is to include the detail switching period according to RAN4 spec. Below are examples for the two approaches.
	Approach #1 only refer to the switching period and leave the details in RAN4
6.1.6.2.2
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 [uplinkTxSwitchingPeriod] defined in TS38.101.]
[-	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] defined in TS38.101. 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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [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] defined in TS38.101. 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}.]






	Approach #2 RAN1 spec includes the details of switching period
6.1.6.2.2
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}. or the uplinkTxSwitchingPeriod1T1Tto2T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {3rd band}.
[bookmark: OLE_LINK4][-	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}, or the uplinkTxSwitchingPeriod1T1Tto2T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [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}, or the uplinkTxSwitchingPeriod1T1Tto1T1T for band combination of switching-from bands {1st band, 2nd band} and switching-to bands {3rd band, 4th band}.]




Compared the two alternative approaches above, we slightly prefer the 1st approach – RAN1 only refer to the switching period and leave the details in RAN4.
Proposal 6 
On the switching period involves more than 2 bands, TS38.214 only refers to the switching period and leave the details in RAN4.



Based on above, the situation can be summarized as below.
Summary
	· Issue 2-1: In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, how to determine the switching-to band of another Tx chain
· Another Tx chain is also switched to band B regardless of configured associated band of band B: [2], [3], [5]
· Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B: [5], [8], [14]
· Issue 2-2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, how to determine the switching-to band of another Tx chain
· Another Tx chain is switched to band B regardless of configured associated band of band B (according to the agreed procedure for the case with twoT): 
· Another Tx chain is switched to configured associated band of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B: [8]
· Issue 2-3: For the TS38.214 descriptions on determination of the length of switching period for different switching cases, whether it is kept in TS38.214 or it is moved to TS38.101-1
· It is kept in TS38.214 (remove brackets in TS38.214 CR): [1], [8]
· It is moved to TS38.101-1 (remove or modify descriptions within brackets in TS38.214 CR): [4], [13], [15]
· Issue 2-4: For the case where the UE is to transmit a 1-port transmission on one uplink carrier on one band (bandA) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (band B and C), whether it requires TS38.214 CR update to capture this case
· It is necessary: [1], [2], [7], [8]
· Issue 2-5: For the RAN4#107 agreement on defining new switching gap for cases with additional dedicated switching period or [on-unaffected-band-involved], whether it requires TS38.214 CR update to capture this case
· It is necessary: [1], [8]



For Issue 2-1, multiple companies pointed that the concerned case may cause a conflict with previous agreements, and hence RAN1 clarification is necessary. Between two possible approaches, companies’ preferences are equally split in contributions. So, more inputs are necessary.
Proposed agreement 3.2-1
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
	Company
	Comment

	CATT
	We prefer to support Alt.1. 
In rel-17, {oneT, twoT} indication is present when concurrent transmission on two band is supported. Otherwise, it’s absent. For Tx switching among 3 or 4 band, if concurrent transmission on band pair A+B is not supported, {oneT, twoT} indication for switching between band A and band B can be regarded as invalid indication, i.e. two Tx chains are switched to the target band.

	Apple
	Support Alt 1

	ZTE
	From our perspective, this is not a special case and the current draft spec already reflects Alt.2 clearly.

	Xiaomi
	We slightly prefer alt.2 as it reflect the spirit of introducing associated band better.

	LGE
	Support Alt.2 because we can have the common solution for both switching cases (i.e., switching from 2T on band A or from 1T+1T on band A and band B). However, we don’t think the latest draft CR reflects Alt.2 so TP is required accordingly. 

	Qualcomm
	We think Alt.2 is aligned with the agreements.

	NTT DOCOMO
	We support Alt.2.

	ZTE
	After further checking, it seems this particular case only involves two bands in the switching. Then, in this case, it seems we should follow the previous Rel-16/17 spec according to the following. Then in this case, it reinforces our argument that there is no spec change since anyway it follows what defined in Rel-16/17.
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:


	China Telecom
	Support Alt. 2.
About the above ZTE’s comment, if it means the below Rel-16/17 spec is followed, it would be problematic, since the following applies 'dualUL' configured for the band pair, but concurrent transmission on band pair A+B is not supported in the proposal.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
The situation is summarized as below.
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B,
· Alt.1: another Tx chain is switched to band B regardless of configured associated band of band B
· CATT, Apple
· Alt.2: another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
· Xiaomi, LGE, QCM, DCM, CTC
· Alt.3: this case is covered by Rel-16/17 spec.
· ZTE



	ZTE
	Just to clarify why this case is covered by the Rel-16/17 spec. The following spec is clearly used to address this issue.

-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7680\wps1.jpg] on any of the carriers. 


	China Telecom
	The above cited spec by ZTE is for the switching triggering condition, however the Tx chain state after the switching is not specified by the above bullet.

	Vivo3
	We also don’t think the latest draft CR reflects Alt.2. 
The above text cited by ZTE is only applied when there was a previous 2 port transmission on A, but in the case in the proposal, UE may have peformed 1port transmission on A. Addtionaly, I think the proposal is to clarify the Tx state. And as explained by CTC, the current R16 behavior is not applicable as UE does not support concurrent for A+B



For Issue 2-2, only one company pointed that RAN1 clarification is necessary for the case where up to 2 ports transmission is not supported by twoT is indicated. The moderator thinks that different from Issue 2-1, majority would consider this case does not need special handling since there is no conflict with any other agreement. The moderator would like to check companies’ views on whether clarification or new agreement is necessary.
Proposed agreement 3.2-2
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B
	Company
	Comment

	CATT
	Support Alt.1. The following agreement was achieved in RAN1#111. The highlight part can soveld the issue 2-2. Although 2 ports transmission on band B is not supported, 2T TX chains state on band B should be assumed. 
Agreement
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario


	Apple
	Support Alt 1

	vivo
	Either way works, we prefer alt1 as it may have less spec impact.

	ZTE
	From our perspective, this is not a special case and the current draft spec already reflects Alt.2 clearly.

	Xiaomi
	If clarification is needed, we prefer alt.2.

	LGE
	Agree with CATT and support Alt.1

	NTT DOCOMO
	We support Alt.1.

	ZTE
	The issue can be divided into two sub-cases:
1) Sub-case#1: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B.
Similar view as for proposal 3.2-1, this should be covered by the Rel-16/17 spec.
2) Sub-case#2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 1T+1T on band A+C to 1 port transmission on band B
This case should be covered by the following spec already.
	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.


	China Telecom
	Regarding the agreement cited by CATT, it is for switched UL. However, the proposal is about twoT is configured, which applies for  'dualUL' configured for any two of the bands. We think the cited agreement should not be referred.
Switching both Tx chains to a band configured with associated band but not supporting up to 2 ports transmission is of no use. If the next transmission is on the associated band, Alt 1 results additional switching to the associated band. Thus we suggest Alt 2.

	Spreadtrum
	Support Alt.1 according to the following agreement. 
	Agreement RAN1#111
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
· If the UE does not support concurrent transmission on specific band pair(s) 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




	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
The situation is summarized as below.
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Alt.1: another Tx chain is also switched to band B since twoT is configured
· CATT, Apple, vivo, LGE, DCM, SPRD
· Alt.2: another Tx chain is switched to configured associated band of band B if the associated band is configured for band B even though twoT is configured, otherwise another Tx chain is switched to band B
· Xiaomi, CTC



	ZTE
	Further update our previous comments with the corresponding Rel-16/17 spec.
The issue can be divided into two sub-cases:
1) Sub-case#1: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B.
Similar view as for proposal 3.2-1, this should be covered by the following Rel-16/17 spec.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml7680\wps3.jpg] on any of the carriers. 

2) Sub-case#2: In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 1T+1T on band A+C to 1 port transmission on band B
This case should be covered by the following spec already.
	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.


	China Telecom
	Regarding the agreement cited by Spreadtrum, it was made before per band pair configuration of the switching option was agreed by RAN2, thus the understanding is 'dualUL' is configured for any two of the bands in the BC. 
Assme the BC is A+B+C in the proposal, and band pair A +C is configured as dual UL. The agreement applies when no associated band is configured for band B, that up to 2 ports transmission is not supported, in this case another Tx chain is switched to band B. In the case the associated band is configured for band B, we think switching another Tx chain to the configured associated band of band B can avoid the useless switching of both Tx chains to band B.

	Huawei, HiSilicon
	According to the following agreements, associated bands are configured ONLY when “oneT” is configured. Therefore, we don’t feel Alt2 is an option.
If “twoT” is configured, for the determination of length of switching gap, switching two Tx chain should be assumed, but whether actual switching of the one idle Tx chain is up to UE implementation.  
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
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement:
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled




For Issue 2-3, the moderator would like to hear more companies’ views. Basically, the duplicated descriptions across different specs should be avoided considering the potential risk of inconsistency between specs as well as maintenance effort. But there may be different preferences among companies on which spec should describe the determination of the length of switching period for different switching cases.
Proposed agreement 3.2-3 (Agreed)
· For the TS38.214 descriptions on determination of the length of switching period for different switching cases,
· Alt.1: it is kept in TS38.214 (TS38.101-1 just refers TS38.214)
· Alt.2: it is moved to TS38.101-1 (TS38.214 just refers TS38.101-1)
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
	Company
	Comment

	CATT
	We prefer to support Alt.2. 

	ZTE
	Maybe one way is to keep the conditions for triggering switching in RAN1 spec, while keep the length determination of switching period in RAN4 spec. But in any case, we should avoid duplicated texts.

	LGE
	Either way is fine assuming there is no duplicated text in both spec.

	Qualcomm
	We prefer Alt. 2 due to below considerations.
The length of switching period has been discussed and defined in RAN4 spec since Rel-16 as it mainly depends on UE RF implementation.
In the earlier LS [2], RAN4 informed RAN1 that max of the potential switching period is used for 4 bands switch, and this is included in the draft running CR. In recent LS [3], RAN4 informed RAN1 UE may report additional switching periods for 3 or 4 band switching as UE capability. Given RAN4 may update this in near future, to keep RAN1 spec stable we slight prefer to only make a reference to RAN4 spec without capture any details in RAN1 spec.

	NTT DOCOMO
	We are fine with either Alt.1 or Alt.2 as well as ZTE’s suggestion.

	China Telecom
	We prefer Alt.3. RAN4 specification only specifies time mask for Tx switching and is not sufficient to specify the switching gap for the case with sufficient scheduled gap.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
The situation is summarized as below.
· For the TS38.214 descriptions on determination of the length of switching period for different switching cases,
· Alt.1: it is kept in TS38.214 (TS38.101-1 just refers TS38.214)
· 
· Alt.2: it is moved to TS38.101-1 (TS38.214 just refers TS38.101-1)
· CATT, QCM
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· ZTE(conditions for triggering switching in RAN1, length determination of switching period in RAN4), CTC


	Moderator (NTT DOCOMO)
	Proposed agreement 3.2-3
· For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification




Issue 2-4 and Issue 2-5 are not necessary if Alt.2 is selected in the proposed agreement 3.2-3. If Alt.1 or Alt.3 is selected, it is necessary to discuss whether TS38.214 CR update is necessary for those issues.
Proposed agreement 3.2-4
· For the case where the UE is to transmit a 1-port transmission on one uplink carrier on one band (bandA) and if Tx chain state at the preceding uplink transmission is 1T + 1T each on a carrier on other different bands (band B and C), it is necessary to be captured in TS38.214 CR.
	Company
	Comment

	CATT
	Need to resolve Issue 2-3. 

	Apple
	Fine to capture once 2-3 is resolved 

	ZTE
	This has already been captured in the following draft spec.

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


	Qualcomm
	We think this should be captured in RAN1 spec.

	LGE
	We can revisit here after Issue 2-3

	China Telecom
	We think explicitly specify the switching gap determination for the switching case is necessary.

	Spreadtrum
	We support proposal.



Proposed agreement 3.2-5
· For the RAN4#107 agreement on defining new switching gap for cases with additional dedicated switching period or [on-unaffected-band-involved], it is necessary to be captured in TS38.214 CR.
	Company
	Comment

	CATT
	Need to resolve Issue 2-3. 

	Apple
	Fine to capture once 2-3 is resolved

	Qualcomm
	We share the same views as our comments above, the length of switching period is preferrable to be captured in RAN4 spec to keep RAN1 spec stable.

	ZTE
	Similar view as CATT.

	LGE
	We can revisit here after Issue 2-3




3.3	Ambiguity between one Tx switching and two Tx switching
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	In Rel-16, the determination of UL Tx switching about the UE processing procedure timeline was discussed and the corresponding description in TS38.214 is as follows.
	6.1.6	Uplink switching
< Unrelated parts are omitted >
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is 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].
< Unrelated parts are omitted >


Based on the above specification and considering dual UL case, for example, 2-port UL transmission on band B and UE receives DCI #1 scheduling 1 port UL transmission on band A at T00 and DCI #2 scheduling 1 port UL transmission on band B at T01 (T01 > T00) before T00-Toffset0, UE performs only one UL Tx switching for both the UL transmissions scheduled by two DCIs if the UL transmission on band A scheduled by DCI #1 and the UL transmission on band B scheduled by DCI #2 are at least partially overlapped in time domain (i.e., concurrent UL transmission on band A and band B), as shown in Figure 1, otherwise two UL Tx switching are performed (i.e., followed by solo UL transmission on band A, followed by solo UL transmission on band B) as shown in Figure 2. 
It is worth noting that the UE must receive the two DCIs before the earlier time between T00-Toffset0 and T01-Toffset1 for one UL Tx switching based on current spec, as shown in Figure 1. The current timeline determination is sufficient.
[image: ]
Figure 1 UL transmission on band A and band B are overlapped in time domain
[image: ]
Figure 2 UL transmission on band A and band B are separate in time domain
Therefore, to avoid repeated discussions and non-backward compatibility in Rel-18, the Rel-16 mechanism regarding on the timeline determination of UL Tx switching can be reused in Rel-18.
Observation 2: Rel-16 mechanism of timeline determination of Tx switching can be directly reused in UL Tx switching with 3 or 4 bands and no RAN1 spec impact is needed. 

	[2]
Spreadtrum Communications
	Another open issue is how to decide there is one switching or two switchings. The following proposal 5-1 was discussed during the previous meeting. 
	[bookmark: _Hlk146652943]Proposal 5-1:
· [bookmark: OLE_LINK23]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 Toffset which is composed of N2 and Tswitch, 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 N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.



Definition of T0 and Toffset
When starting timing of two uplink transmissions after uplink switching are different, T0 should be earlier UL transmission after Tx switching. Toffset transmissions



The Toffset is the UE processing procedure time defined for the uplink transmission in below. Toffset can be the UE processing procedure time of the earlier UL transmission. The current definition can be totally reused.  
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]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]. 



[bookmark: _Hlk131173734]“Partially overlapped in time domain” is necessary or not
We believe partially overlapped in time domain is necessary. It is one condition for Rel-16/17 UL tx switching. Although it is not clearly stated in the spec, it seems as a common understanding.
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.
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission. which is composed of N2 and Tswitch, 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 N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.

	[3]
vivo
		Proposal 5-1[2]:
· 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 Toffset which is composed of N2 and Tswitch, 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 N2,  additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), when the two UL transmissions after TX switching are at least partially overlapped in time domain, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
· For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
Comments from FL
It seems majority supports intention of the proposal, while some further discussion is necessary e.g., for following points.
・definition of T0 and Toffset, especially when starting timing of two uplink transmissions after uplink switching are different
・Tadd is necessary or not
・condition on “partially overlapped in time domain” is necessary or not
・how to handle UE with advanced capability agreed in RAN4


The above proposal was discussed in previous meeting and most companies thought that the ambiguity issue of Tx switching need to be resolved. However, there are still some points needs further clarification.
· Firstly, for the 2nd sub-bullet, it is not clear how to derive T0 when the two UL transmissions after the Tx switching have different starting points. 
Assuming the starting points of the earlier transmission and the later transmission after the Tx switching are T0_1, T0_2, respectively. After receiving DCI#1 scheduling the earlier transmission on B, UE may decide to perform A+C->B+C if the associated band of B is C. If the DCI#2 scheduling the later transmission on D is later than T0_1-Toffset, it would be too late for UE to change the switching case to A+C->B+D. Thus, if NW wants to schedule overlapped UL transmission on B+D, it should ensure that DCI#2 is no later than T0_1 – Toffset. In other words, in this case, T0 is the start of the earlier UL transmission of the two UL transmissions. The Toffset is the UE processing procedure time defined for the uplink transmission triggering as   in the following formula.  The related specification description is pasted here: 
	

-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].


-	If uplink switching gap is triggered as defined in subclause 6.1.6,  equals to the switching gap duration and for the UE configured with uplinkTxSwitchingOption2 µUL=min(µUL,carrier1, µUL,carrier2), otherwise . 




From the highlighted part, it can be seen that N2 is based on the µUL and µDL, and is based on µUL. For “one Rel-18 Tx switching involving 3 or 4 bands”, this related SCS should be specified. 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 N2, additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine . 
· Secondly, whether the condition on “partially overlapped in time domain” is necessary or not.
Here are some examples shown in Figure 1 and Figure 2. The preceding uplink transmissions are a 1-port transmission on band A and 1-port transmission on band B, and the UE is indicated by DCI#1 and DCI#2 to transmit 1-port UL transmission on band C and 1-port UL transmission on band D, respectively. There is a gap between UL transmissions on band C and band D in Figure 1. While in Figure 2, the UL transmissions on band C and band D are partially overlapped in the time domain. The switching period reported for band pair 1 (band A and band C) and band pair 2 (band B and band D) is Tswitch1 and Tswitch2 respectively, and Tswitch1 > Tswitch2. 
[bookmark: _Ref118733544][image: ]
[bookmark: _Ref127543731]Figure 1 Switching period applies to two Rel-18 Tx switching vs one Rel-18 Tx switching when there is a gap between the starting time of the two succeeding transmissions
[image: ]
[bookmark: _Ref118733539]Figure 2 Switching period applies to twice of Tx switching vs one Rel-18 Tx switching when the transmissions are overlapped in the time domain
If a UE performs the switching as twice of Tx switching, as shown in the left part of Figure 1 and Figure 2, according to DCIs received before T0,1-Toffset and T0,2-Toffset for each band pair respectively, the UL transmission on band C would be interrupted by Tx switching for another band pair (band B to band D) in Figure 2, while interruption does not happen in Figure 1. Noted that T0,1 and T0,2 correspond to the starting time of UL transmission on band C and band D respectively, where Toffset is the UE processing procedure time defined for the uplink transmission triggering. 
In contrast, if UE performs the switching as “one Rel-18 Tx switching” involving 4 bands, the larger one between the two reported switching period values for the two band pairs A+C and B+D can be applied. As shown in the right part of Figure 1 and Figure 2, the UL transmissions on band A and band B are interrupted by the larger switching period but the UL transmission on C is not.
Comparing the left part and right part in Figure 1, the victim bands of the switching periods are the same. Thus, when there is a sufficient gap between UL transmission on band C and band D, UE can implement the two Tx switchings separately. While in Figure 2, the left part (‘twice of Tx switching’) leads to more victim bands and more UL interruption compared with the right part. Therefore, UE should perform the “one Rel-18 Tx switching” involving 3 or 4 bands when the two UL transmissions with Tx switching are triggered and the two UL transmissions on the target bands that are at least partially overlapped in time domain.
· Thirdly, how to handle the UE with advanced capability agreed in RAN4. 
The advanced UE capability agreed in RAN4 LS[1] is as follows:
	RAN4 LS
Issue 3: Impact from switching of one Tx chain on the other Tx chain
Scenario of one band with the number of Tx chain unchanged due to switching
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” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged during UL switching as follows: 
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.


The last sub-sub-bullet in Proposal 5-1 is trying to define different behaviors for UE with/without the advance capabilities in cases where there is time domain overlap between two Tx switching periods for two different band pairs, compared to those where such overlap does not occur. This is because, for switching A->C and B->D, advanced UE may perform the two switchings independently as the switching period for one band pair will not impact the ongoing UL transmission on a third band, thus the situation would be different from the above case in Figure 2.  
However, it is still not clear whether the network can determine: when the UE decides to perform two Tx switching, where the switching period location is, and whether there is such overlapping between the two switching periods of the two different band pairs, as currently the time location of the switching period is up to UE when there is a sufficient gap. Thus, it is not feasible to have special treatment for advanced UE depending on the overlapping between two switching periods. 
[bookmark: _Ref135055735]Observation 1. It is still not clear whether the network can identify the following aspects as currently the time location of the switching period is up to UE when there is a sufficient gap: when the UE decides to perform two Tx switching, where the switching period location is, as well as whether there is such overlapping between the two switching periods of the two different band pairs.
Consequently, some refinements to the proposal are made to make it clearer.
[bookmark: _Ref135055676][bookmark: _Ref135056377][bookmark: _Ref135055678]Proposal 3. 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, the UE uses the 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 the DCIs are received to trigger 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, a single 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.
[bookmark: _Ref142668557]Proposal 4. Adopt the following draft TP for 38.214:
	*****TP for 214*****
6.1.6	Uplink switching
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
If uplink switching could be triggered by two uplink transmissions, when the two uplink transmissions involve different bands before or after switching, 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] 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.  
***** TP for 214 ends*****




	[4]
ZTE
	Previously, companies discussed whether/how to determine whether 1port transmission one carrier and another 1-port transmission on another carrier causes one switching or two switching. 
Frankly speaking, the issue exists since Rel-16 UL Tx switching. Although it is not clearly specified in the specification, companies common understanding is that, if the 1port transmission one carrier and another 1-port transmission on another carrier are overlapped in time domain, it is considered as one switching.
If companies propose to clarify this in Rel-18, RAN1 has to define detailed and clear timeline for this by also considering the timing advance, which will overcomplicate the spec design. We don’t think it is worth spending time on this issue.
Proposal 2: No need to introduce definition of one switching or two switching for Rel-18 UL Tx switching in specification. 

	[7]
CATT
	When the UE is configured 3/4 bands to perform uplink carrier Tx switching, and if UE is to transmit a 1-port transmission on both of the 1st band and the 2nd band, whether UE performs  once Tx switching or twice Tx switching should be discussed.
Generally, if there is time-domain overlapping between transmissions on the two carriers on 1st band and the 2nd band, the UE perform once UL Tx switching and both the TX switching for 1st band transmission and 2nd band transmission are performed simultaneously.
Proposal 5：If two UL transmissions after TX switching are overlapping in time domain, the UE should perform once TX switching for both of UL transmission.
Another case is that there is no time-domain overlapping but the gap is less than NTx1-Tx2 between the two uplink transmissions on 1st band and 2nd band. In this case, if UE perform once Tx switching, there will be at most one interruption of uplink transmission, but if UE perform it as two Tx switching, the additional interruption of uplink transmission may be caused, which is show as following figure. .


Figure 1 Scenario of gap between two carriers on different bands is less than NTx1-Tx2
Proposal 6：If the gap is less than NTx1-Tx2 between the transmissions on two carriers on 1st band and 2nd band, one Tx switching is preferred.
To let UE have enough time to prepare Tx switching procedure, the timeline of DCI(s) scheduling for uplink transmission on two carriers shall be restricted. According to legacy operation of Tx switching, for each uplink transmission, the timeline of DCI shall be satisfied as followings
· T02 is start time of uplink transmission on carrier-2, Tofset02 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-2. And the DCI for scheduling transmission on carrier-2 shall be earlier than T02-Toffset02
· T01 is start time of uplink transmission on carrier-1, Tofset01 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-1. And the DCI for scheduling transmission on carrier-1 shall be earlier than T01-Toffset01


Figure 2 DCI(s) timeline requirement for one Tx switching 
For UE performing one Tx switching, DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2  shall be no later than the earlier time between  T01-Toffset01 and T02-Toffset02.
Proposal 7：For UE performing one Tx switching, the DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2 shall be no later than the earlier time between T01-Toffset01 and T02-Toffset02..
· T02 is start time of uplink transmission on carrier-2, Tofset02 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-2. 
· T01 is start time of uplink transmission on carrier-1, Tofset01 is the UE processing procedure time defined for the uplink transmission triggering the switch on carrie-1.

	[8]
China Telecom
	RAN1#112 meeting had some discussion on how to perform Tx switching when both of the Tx chains need to be switched between two different band pairs, i.e. the two Tx chains are switched together as one Rel-18 Tx switching or switched as twice of Rel-18 Tx switching with separate switching periods [2]. The corresponding proposal is as below.
	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 Toffset which is composed of N2 and Tswitch, 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 N2, additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· 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, UE perform it as one TX switching involving more than 2 bands.



From our perspective, the basic point of the proposal is based on the grants, if two UL transmissions on different bands are scheduled after Tx switching, when the two UL transmissions are at least partially overlapped in time domain, UE performs it as one Tx switching to transmit the two UL transmissions, otherwise as one possible Tx switching to transmit first UL transmission and another possible Tx switching to transmit second UL transmission. We think there is also similar issue for Tx switching in previous release. As an example of 2Tx-2Tx switching between band A and B, two Tx chains are currently located on band A and uplinkTxSwitching-DualUL-TxState is configured as twoT, two one port UL transmissions are scheduled with the first one on band B and the second one on band A. If they are overlapped, one Tx chain is switched to band B for the two UL transmissions. Otherwise, both Tx chains are switched to band B for the first UL transmission and then switched to band A for the second UL transmission. Rel-18 can refer the mechanism in Rel-17 for the similar issue.
Proposal 2: The Rel-17 mechanism can be reused to determine the switching for Rel-18 Tx switching:
· 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 Toffset which is composed of N2 and Tswitch, 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 N2, additionally, the minimum SCS among the UL carriers involved in Tx switching is used as µUL to determine Tswitch
· Based on the grants, if two UL transmissions on different bands are scheduled after Tx switching, when the two UL transmissions are at least partially overlapped in time domain, UE performs it as one Tx switching to transmit the two UL transmissions, otherwise as one possible Tx switching to transmit first UL transmission and another possible Tx switching to transmit second UL transmission.

	[9]
OPPO
	The ambiguity issue for switching between two different band pairs (e.g., band A + band C->band B + band D) was discussed in RAN1 #111. The key issue is whether one or two Tx switches are performed. In our understanding, if uplink transmissions in band B and band D are known before switching duration, it is straightforward to perform one Tx switch from bands A+C to bands B+D, as shown in Figure 1, regardless whether PUSCH 3 and PUSCH 4 are overlapped or not.  Note that for the case where the gap between the earlier uplink transmission, e.g. PUSCH 3 and the later uplink transmission, e.g. PUSCH 4, is larger than Toffset, the number of switching is an implementation issue without specification impact.


Figure 1 all new band known before switch duration
If only one of uplink transmission in band B and band D is known before switching duration, there are following cases:
Case 1: The band of the later uplink transmission is associated with the band of the earlier uplink transmission. As shown in Figure 2, no second switching is required, whatever later uplink transmission overlaps with earlier uplink transmission or not. So no scheduling restriction is required.


Figure 2   New band is not known before switch duration (Associated band for band B is band D)
Case 2: The band of the later uplink transmission is not associated with the band of the earlier uplink transmission. Case 2 can further have three sub-cases as shown in Figure 3. 
Case 2.1: The later uplink transmission overlaps with the earlier uplink transmission, so either uplink transmission will be interrupted by the second Tx switching. It is not easy for UE to resume uplink transmission after interruption. So typically, the remaining transmission after interruption is canceled. Moreover, partial uplink transmission may not be decoded correctly due to high code rate. Note that interrupted symbol number is around Toffset, which is more than 10 symbols for SCS=30kHz. So from viewpoints of complexity and system efficiency, gNB should avoid this case by not triggering the second Tx switching in such a timing relation.
Case 2.2: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is smaller than Toffset, so either uplink transmission will be interrupted by the second Tx switching. This case has the similar problems as in case 2.1, except that interrupted symbol number may be smaller. So from the viewpoints of complexity and system efficiency, this case should also be avoided by gNB.
Case 2.3: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is larger than Toffset, second Tx switching does impact on any uplink transmission. Moreover, if scheduling DCI can be transmitted after T0, there is still enough processing and switching time for later uplink transmission because the interval between T0 and the later uplink transmission is larger than Toffset. This means no specification enhancement is required.
For Case 2, current solution in spec is enough, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.



  
Case 2.1                                  Case 2.2                                    Case 2.3
Figure 3   New band is not known before switch duration (Associated band for band B is NOT band D)
Observation 1:  If the band for later uplink transmission is associated with the band for earlier uplink transmission, no scheduling restriction is required; otherwise, the restriction in the current specification is sufficient, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.

	[10]
CMCC
	Another remaining issue is the ambiguity between one UL Tx switching and two UL Tx switching. There was some concern on the understanding of “one Tx switching” and “two Tx switching” if the two Tx chains are triggered to switch between two different pairs, which may have impact on the determination of switching period in time domain. The issue has been discussed during previous RAN1 meetings but no conclusion was reached [4].
From our perspective, if the starting time of the two UL transmissions after Tx switching are within a same slot, or the two UL transmissions are overlapped in time domain, the Tx switching should be performed as one Tx switching to avoid potential UL transmission interruption on one switch-to band overlapping with another switch-to band in time domain. If the two UL transmissions are completely non-overlapped, such as the gap between the two UL transmissions after switching is more than 1 slot, UE can perform two Tx switching for this case since the switching periods of the two different band pairs have no impact on each other.
For example, assuming switching from 1T+1T on band A and B to 1T+1T on band C and D is performed, if the UL transmission on band C and D after switching is overlapped in time domain, then the switching gap is determined by the maximum switching period if no additional capability is reported, i.e., max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C}. If the UL transmission on band C and D are totally non-overlapped after switching, then two Tx switching can be performed by UE, and the switching gap can be determined based on the switching period configured for each Tx switching independently.
Proposal 3. For Rel-18 UL Tx switching for 3 or 4 bands, when two Tx chains are switched between two different band pairs, it is considered as one Tx switching if the two UL transmissions after switching are overlapped in time-domain, and the switching gap determined by RAN4 can be used. 
Besides, according to the restriction specified for UL Tx switching in TS 38.214 section 6.1.6, 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 UL 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 the switch. 
	6.1.6 Uplink switching
[bookmark: _Hlk146379576]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].


While for the switching cases when two Tx chains are triggered to switch between two different pairs, each UL transmission after Tx switching may start at either the same or different time, also the UE processing time for uplink transmission triggered by two DCIs can be different. If the switching is determined as one UL Tx switching, the definition of T0 and Toffset for the above cases also needs to be clarified for UE to determine the behavior on performing UL Tx switching.
Taking the switching from 1T+1T on band A and B to 1T+1T on band C and D as an example, if UL transmission on band C and band D starts at the same time T0, as shown in Figure 1a, assuming UE processing procedure time of the earlier transmission and the later transmission triggering the switch are Toffset,1, Toffset,2, respectively. Considering that UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission during processing time, both DCIs should be received before T0-max{Toffset,1, Toffset,2} to ensure the UL Tx switching between two different band pairs will be performed by UE.
Besides, for the cases when the two UL transmissions after switching start at different time, assuming the start time of the earlier transmission is T0,1 and the later transmission after the Tx switching is T0,2, as shown in Figure 1b, and UE processing procedure time of the earlier transmission and the later transmission triggering the switch are Toffset,1, Toffset,2, respectively. The DCIs should be received before the earlier time between T0,1- Toffset,1 and T0,2- Toffset,2 at least when UL transmissions on band C and band D overlapped in time domain are scheduled. For simplicity, T0 can be defined as the start time of the earlier UL transmission, and UE processing time Toffset is the maximum value between Toffset,1 and Toffset,2, which can guarantee UE is capable to handle the received grants for UL Tx switching between two different band pairs.  
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Figure 1a. UL transmission on band C and D start at the same time
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Figure 1a. UL transmission on band C and D start at different time
Figure 1. Illustration of UL Tx switching between two different band pairs
Proposal 4. For Rel-18 UL Tx switching for 3 or 4 bands, when two Tx chains are switched between two different band pairs, UE determines how to perform Tx switching based on the grants received before T0-Toffset, where T0 is the earlier start time of the UL transmission after Tx switching, and Toffset is determined based on the maximum UE processing time for the UL transmissions triggering the switch. 

	[11]
Apple
	For UL Tx switching, one remaining issue is related to the UL Tx switching case of  A(1Tx) + B(1Tx) -> C(1Tx) + D(1Tx) when it is triggered by two DCIs. It needs to be discussed under what conditions this can be considered as single switching instance or two switching instances, for example first DCI triggering A+B->C and the second DCI triggering A+B->D. In our view, this should be specified to avoid any ambiguity between the network and the UE because the switching gap durations might be different considering which of the two scenarios is assumed. In our view, the baseline condition should be that at least the UE is able perform the switching simultaneously in a single switching period location (based on the two triggers), i.e. no two different switching period location should be required by UE to perform switching, otherwise, UE determines these two triggers of UL Tx switching as two different UL Tx switching instances. One example scenario is illustrated in Figure 1.
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Figure 1: Illustration of switching case A+B->C+D triggered by two DCIs

Proposal 1: For UL Tx switching case A(1Tx) + B(1Tx) ->  C(1Tx) + D(1Tx) triggered by two DCIs, the baseline requirements should be that the UE is able perform the switching simultaneously in a single switching period location (based on the two triggers), i.e. no two different switching period location should be required by UE to perform switching, otherwise, UE determines these two triggers of UL Tx switching as two different UL Tx switching instances

Furthermore, to ensure that the baseline condition is met, one possibility in terms of triggering timeline can be considered. The possibility could be specified in terms of when the second DCI triggering the UL Tx switching is received by the UE. Essentially, the end of second DCI triggering the UL Tx switching should be received by UE no later than T0 – max{Toffset1, Toffset2}, where T0 is the earlier point in time between T01 and T02, as illustrated in Figure 2. Otherwise, UE might already start the switching process for the first UL Tx switching trigger and therefore, the second trigger then needs to be considered as separate switching instance.

[image: ]
Figure 2: Illustration of switching case A+B->C+D triggered by two DCIs with unified timeline

Proposal 2: For NR Rel-18 UL Tx switching, for the switching case A(1Tx) + B(1Tx) ->  C(1Tx) + D(1Tx) triggered by two DCIs, the end of second DCI triggering the UL Tx switching should be received by UE no later than T0 – max{Toffset1, Toffset2}, where T0 is the earlier point in time between T01 and T02

	[14]
NTT DOCOMO, INC.
	At the RAN1#111 and RAN1#112 meetings, the issue on potential ambiguity between one switching and two switchings was discussed but no conclusion has been made. As RAN1 replied to RAN4 that “RAN1 is still discussing some details on example scenarios, including under which conditions one Tx switching instance is used for Tx switching of two Tx chains” in [2], it should be clarified in RAN1 and the conditions should be captured in RAN1 or RAN4 specification. We think following proposal based on the discussion summarized in [3] seems reasonable.
Proposal 3:
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.

	[15]
Qualcomm Incorporated
	In RAN1 #112, timeline issue was discussed but without conclusion. We share our views on how to determine the overlapped transmission is one or two switches.

To illustrate the issue, we assume the band A and B transmit before switch and band C and D transmit after switch(es), and start of transmission on band C is no later than D. We use Figure 1 for illustration. When the scheduled transmission is back-to-back UE needs to create a gap for switching period by dropping the transmission on the network configured bands. Here we assume the switch-from band group is configured with switching period location on frequency domain.
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Figure 1 Illustration of overlap transmission after switch. 
Case A) starts of transmission on band C and D are same; Case B) transmission on band C starts earlier.

As only one port is scheduled on C and D, the associated band of band C (first transmission after switch) is a key factor to determine the following switch. We would list below four possibilities for analysis.
· Alt. 1: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.
· Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.
· Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.
· Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

Alt. 1 Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band A. After switch, 1Tx is on band C and another Tx is on band A.

As the band C’s associated band is band A, the Tx would be on band A and C after switch. UE needs to switch the Tx chain from band A to D for the second transmission. 

For Case A) the start of transmission on band C and D are same, UE could jointly create the switching gap before the start of the transmission (T0 in the figure). The switching gap is defined and maintained by RAN4. 

For Case B) the start of transmission on band C is earlier than band D, the switch to band D may lead to outage on band C transmission. If the band C is “unimpacted” during switching between band A and D, the switching on band D would not cause the outage on band C and the switching period on band D could be anywhere. For the “baseline” UE, the switching on band D would lead the outage on band C if the switching gap overlapped with band C transmission. To avoid the outage, we propose following rules for transmission/switching on band D for one switch: 
· The switch to band D is completed before T0, which is the start of transmission on band C.
· The start of transmission on band D should not be too late compared with T0. UE looks ahead the UL grants of band D transmission, and the look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Alt. 2: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band B. After switch, 1Tx is on band C and another Tx is on band B.

For Case A), this alternative is exactly same as Alt. 1.
For Case B), this alternative is similar as Alt. 1 and the only difference is on the switching period as the 2nd Tx chain is from band B to D.

Alt. 3: Network configures twoT via uplinkTxSwitching-DualUL-TxState, both Tx chains are switched to band C.

For Case A), this alternative is exactly same as Alt. 1
As the two Tx chains are on band C, the difference with above proposal is the switching period.

Alt. 4: Network configures oneT via uplinkTxSwitching-DualUL-TxState, band C’s associated band is band D. After switch, 1Tx is on band C and another Tx is on band D.

As the band C’s associated band is band D, the Tx chain is already on band D after the switch at T0. For both Case A) and B), UE is with one switch and the switching gap is defined in RAN4.

Based on analysis above, we have following proposal for one switch.

Proposal 4: 
When the switch-to bands are two and different with the switch-from band(s) (i.e. band A+B -> C+D), after switch start of band C transmission is no later than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C} according configuration uplinkTxSwitching-DualUL-TxState. Once the following condition is met, UE is with one switch. 
· If the two bands after switch start transmission at the same time, UE creates the switching gap before the start of the transmission for the two switches. The UL grants on both bands should be no later than T0-Toffset where Toffset is derived from the RAN4 defined switching gap.
· If start of band C transmission is earlier than band D, 1 Tx chain switches to band C and another Tx chain is on one of {band A, B, or C}, the “baseline” UE is with one switch if following condition is met.
· The switch to band D is completed before T0, which is the start of transmission on band C.
· UE looks ahead the UL grants of band D transmission, the start of transmission on band D should be within a look ahead window from T0. The look-ahead window is [X slot]. i.e. X = 1 reference slot.
· The UL grant of band D arrives before T0 – Toffset, Toffset is the PUSCH preparation time based on Tswitch defined by RAN4 for switching from band group A+B to band group C+D. 

Figure 2 is illustration of two switches. The Tx chains are on band A and B, and the band C transmission is ahead of band D. Similar as above analysis for single switch, the most important issue is the 2nd Tx chain status after one Tx chain switches to band C. If the band C’s associated band is band D, the 2nd Tx chain would switch to band D when the 1st Tx chain switches to band C, there is no more switch needed before band D transmission. Otherwise, UE needs to switch the 2nd Tx chain before T2 by following current timeline of UL grants.
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Figure 2 Illustration of non-overlapped two transmission after switch.



Based on above, the situation can be summarized as below.
Summary
	· Issue 3-1: If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D), what is the conditions to differentiate single Tx switching on two Tx chains and twice of Tx switching for each Tx chain and whether it should be clarified
· UE uses grants received before T0-Toffset to determine how to perform switching, and when the two UL transmissions after Tx switching are at least partially overlapped in time domain, UE perform it as one Tx switching involving more than 2 bands, otherwise as twice of Tx switching: [1], [2], [7], [8], [10], [14]
· If there is no time-domain overlapping but the gap is less than NTx1-Tx2 between the two uplink transmissions, whether it is single Tx switching or twice of Tx switching, one Tx switching is performed: [7]
· UE uses grants received before T0-Toffset to determine how to perform switching, and if two UL transmissions are known before T0-Toffset, UE perform it as one Tx switching: [9], [11]
· UE uses grants received before T0-Toffset and configuration uplinkTxSwitching-DualUL-TxState to determine how to perform switching, and if start of two transmissions are within a same reference slot and/or associated band of earlier transmission band is the later transmission band, one Tx switching is performed: [15]
· No need to introduce the definition: [1], [4], [9]
· Issue 3-2: Definition of T0 and Toffset, especially when starting timing of two uplink transmissions after uplink switching are different
· T0 is the start of the earlier UL transmission of the two UL transmissions: [1], [2], [3], [10], [11], [15]
· The Toffset is the UE processing procedure time defined for the uplink transmission triggering as  T_{proc,2}: [3]
· Toffset= max {Toffset1, Toffset2}. Toffset1 is the corresponding processing time of the earlier UL transmissions, Toffset2 is the corresponding processing time of the later UL transmission: [2], [10], [11]
· For UE performing one Tx switching, the DCI(s) scheduling for uplink transmissions on carrier-1 and carrier-2 shall be no later than the earlier time between T01-Toffset01 and T02-Toffset02: [7]
· Issue 3-3: Whether to define different behaviors for UE with/without the advanced capability agreed in RAN4
· Yes i.e., when there is time domain overlapping between two bands Tx switching period, UE perform it as one Tx switching involving more than 2 bands, otherwise as twice of Tx switching: [2]
· No i.e., same behavior irrespective of advanced capability: [3], [8]



This issue has been discussed in previous meetings, but not so extensively at least in online/offline sessions. Therefore, companies’ proposals are divergent on several detailed points. The moderator thinks it would be better to discuss following points in offline session to align companies’ understandings.
· Whether clarification on ambiguity between one Tx switching and two Tx switching for the case A+B  C+D is necessary or not
· If clarification is necessary,
· What is/are the aspect(s) UE consider determining how to perform switching for transmission(s) starting from T0 in addition to grant(s) available before T0-Toffset, e.g., 
· whether there is partial overlap between transmissions, 
· whether there is interruption on earlier transmission due to second switching for later transmission if performed, 
· whether start timing of transmissions are within a same reference slot, 
· whether associated band of the earlier transmission band is the later transmission band, 
· whether UE has advanced capability, etc.
·  What is the definition of Toffset
Proposed agreement 3.3
TBD
	Company
	Comment

	Apple
	Yes, clarification is needed and following aspects should be considered:
· Whether there is partial overlap between transmission
· whether there is interruption on earlier transmission due to second switching for later transmission if performed
In addition it is critical to limit when the second DCI is received. 
This should be received no later than T0 – Toffsett,  where T0 is the earlier point in time between T01 and T02. Toffset is the maximum value between Tofffset1 and Toffset2. Toffset1 includes the UE processing timeline based on first DCI only including the switching gap based on switching from first DCI only and Toffsett2 incldues the UE processing timeline based on second DCI and including the switching gap based on combined switching from first and second DCI, i.e. A+B -> C+D

	vivo
	Yes, we think clarification is needed. We have agreed one TX switching instance in the previous meeting but the condition under which one Tx switching instance is performed is still FFS. UE behavior should be clear for NW scheduling, otherwise some bands may suffer more than one interruption.
Regarding the sub-bullets in the 2nd bullet 
· whether there is partial overlap between transmissions, 
yes, in this case, one Tx switching should be performed
· whether there is interruption on earlier transmission due to second switching for later transmission if performed, 
yes.
· whether start timing of transmissions are within a same reference slot, 
· whether associated band of the earlier transmission band is the later transmission band, 
If the associated band of the earlier transmission band is the later transmission band, one Tx switching is performed. There is no ambiguity. We only need to focus on the case with ambiguity.
If the associated band of the earlier transmission band is not the later transmission band, and e.g., the two scheduled UL transmissions are overlapped, in order to avoid multiple interruptions, one Tx switching should be performed. For this case, the timeline restriction for the DCIs of the two transmissions is the same, i.e., no later than T0 – Toffset. 
· whether UE has advanced capability, etc.
no
The following bullet was proposed for advanced UE capabilities in the previous meeting; however, it is not clear how could NW know whether there is time domain overlapping between two bands Tx switching periods
For UE having capability to use Tx chain for transmission even during the switching performed at another Tx chain, if the two Tx chains are triggred to switch between two different band pairs (e.g., band A + band C->band B + band D), when there is time domain overlapping between two bands Tx switching period, UE perform it as one TX switching involving more than 2 bands, otherwise as twice of TX switching.
Regarding 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 N2, additionally, and Tswitch is switching gap which is determined according to RAN4 agreements. But we are also ok with Toffset =maximum {Tofffset1,Toffset2}.

	ZTE
	From our perspective, this issue exists since Rel-16, we don’t think it makes much sense to address it in Rel-18 only. If companies have strong, it is better to discuss this issue from Rel-16 first.

	Xiaomi
	We agree with HW/ZTE/CT. 
Frankly speaking, without such kind of clarification, nothing is broken and the UL Tx switching function is complete. Especially the overlapping issues after switching exists in previous releases as mentioned by several companies. 

	Qualcomm
	We generally share the same view as FL, the proposals are diverged.
From chipset vendor perspective, we propose to add “look-ahead” into the conditions due to concern of long time line waiting for the switching scheduling, if majority prefers to clarify this as an agreement. If eventually no consensus is agreed, we could also accept leaving it to IoDT and no clarification from RAN1.

	LGE
	We think clarification is beneficial to avoid potential misalignment between gNB and UE. We think the 1st and 2nd sub-bullets in the 2nd bullet can be discussed first. Our view is they should be one switching.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
The situation is summarized as below.
· Whether clarification on ambiguity between one Tx switching and two Tx switching for the case A+B  C+D is necessary or not
· Yes: Apple, vivo, LG
· No: ZTE, Xiaomi





3.4	RAN guidance on restrictions in Rel-18 UL Tx switching
In contributions, following issues and proposals were raised.
	[1]
Huawei, HiSilicon
	In RAN1#113 meeting, one company thought RAN1 should specify restrictions of band combinations for Rel-18 UL Tx switching. Regarding this, some agreements have been achieved during last RAN#101 meeting [1]:
	Agreements in RAN#101
· The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band} is supported in Rel-18 UL Tx switching framework with following restrictions.
· For the band pair between {NUL and NUL}, “switched UL” or “dual UL” can be reported/configured.
· For any other band pair including SUL (between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}), only “switched UL” can be reported/configured in Rel-18.
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and another SUL} and between {SUL and non-corresponding NUL} are not supported in Rel-18.
· Note: this does not prevent a study and normative work to support simultaneous transmission between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} as well as back-to-back transmissions between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} in future release
· The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s).
· For band pairs between {SUL and non-corresponding NUL} in this scenario, only “switched UL” can be reported/configured in Rel-18
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and non-corresponding NUL} in this scenario is not supported in Rel-18
· Note: this does not preclude a possible support based on other UE architecture than Rel-18 UL Tx switching
· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 


Since the restriction has been captured in RAN4, we share the same views with the above “Note” that there is no need to capture the restrictions in TS38.214. The RAN1 specification for Rel-18 UL Tx switching should be band agnostic and have no restriction of band type for the following reasons, 
· All the RAN1 agreements for Rel-18 UL Tx switching do not differentiate FDD/TDD/SUL band type. 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. 
· In 3GPP practice, RAN1 spec focus on the functionality which is band agnostic and has no restriction of band combination. 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. The last version of editor CR last meeting demonstrates that band-agnostic can be achieved easily for Rel-18 as well.
Observation 1: The RAN1 specification for Rel-18 UL Tx switching should be band agnostic and have no restriction of band type.

	[4]
ZTE
	Regarding the RAN conclusion cited in the introduction section, it has the following note for clarifying the restriction in the specification. The “may” in the note makes it difficult to understand whether RAN1 spec impact is needed or not. 
· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 

Observation 1: The following note from RAN#101 meeting makes it difficult to understand whether TS38.214 needs to capture the corresponding restrictions agreed in RAN#101 meeting for the scenario with 2 SULs.
	· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 




	[13]
Nokia, Nokia Shanghai Bell
	This question was resolved in RAN#101 with the agreement that RAN4 will define the applicable requirement in the RAN4 specifications [2]. The post-RAN1#114 CR draft [1] does not address the question, and hence this issue can be closed in RAN1 without any need to revise the CR further.
Observation 1: On the issue of Simultaneous transmission of a Supplemental Uplink and another uplink: There is no need to revise the post-RAN1#114 CR any further and the issue can be closed.

	[15]
Qualcomm Incorporated
	The CR discussion fell into deadlock due to different interpretations of switching cases related to SUL. RAN#101 approved below agreements as guidance to help RAN WGs further progress and complete the CR.
	RP- 232658 
· The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band} is supported in Rel-18 UL Tx switching framework with following restrictions.
· For the band pair between {NUL and NUL}, “switched UL” or “dual UL” can be reported/configured.
· For any other band pair including SUL (between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}), only “switched UL” can be reported/configured in Rel-18.
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and another SUL} and between {SUL and non-corresponding NUL} are not supported in Rel-18.
· Note: this does not prevent a study and normative work to support simultaneous transmission between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} as well as back-to-back transmissions between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} in future release
· The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s).
· For band pairs between {SUL and non-corresponding NUL} in this scenario, only “switched UL” can be reported/configured in Rel-18
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and non-corresponding NUL} in this scenario is not supported in Rel-18
· Note: this does not preclude a possible support based on other UE architecture than Rel-18 UL Tx switching
· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 
· Keep both 3 bands and 4 bands switching cases for Rel-18 UL Tx switching




The RAN guidance updated the scope on the switching case when SUL is in the band combo. There are two sub cases:
1. {SUL1 + NUL1} + {SUL2 + NUL2}
1. {SUL1 + NUL1} + NUL2 + NUL3 

The above #1 sub case allows two SUL to be configured in a band combination when 4 bands are aggregated. This is a new configuration in RAN1 specification. The RAN guidance placed restrictions on the concurrent transmission between a) SUL1 & SUL2, b) SUL1 & NUL2, c) SUL2 & NUL2. As far as we know, there is not any wording on these behaviours. Given companies show interests to have this two SULs behaviours, we propose to add these wording into RAN1 specs to clearly reveal the related network and UE behaviours.
Proposal 5
Add the following new network and UE behaviours into the RAN1 spec to further guidance two SULs within one band combination.
· The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band} is supported in Rel-18 UL Tx switching framework with following restrictions.
· For the band pair between {NUL and NUL}, “switched UL” or “dual UL” can be reported/configured.
· For any other band pair including SUL (between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}), only “switched UL” can be reported/configured in Rel-18.
· The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s).
· For band pairs between {SUL and non-corresponding NUL} in this scenario, only “switched UL” can be reported/configured in Rel-18

	[16]
Ericsson
	In RAN#101 the controversial issues regarding switching involving SUL bands were finally resolved as shown below. 
	· The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band} is supported in Rel-18 UL Tx switching framework with following restrictions.
· For the band pair between {NUL and NUL}, “switched UL” or “dual UL” can be reported/configured.
· For any other band pair including SUL (between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}), only “switched UL” can be reported/configured in Rel-18.
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and another SUL} and between {SUL and non-corresponding NUL} are not supported in Rel-18.
· Note: this does not prevent a study and normative work to support simultaneous transmission between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} as well as back-to-back transmissions between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} in future release
· The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s).
· For band pairs between {SUL and non-corresponding NUL} in this scenario, only “switched UL” can be reported/configured in Rel-18
· Back-to-back transmission (i.e., switching without having switching gap) between {SUL and non-corresponding NUL} in this scenario is not supported in Rel-18
· Note: this does not preclude a possible support based on other UE architecture than Rel-18 UL Tx switching
· Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”
· Note: TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2 



As per plenary guidance, only “switched UL” is applicable for switching among bands involving an SUL band. It is expected that 38.214 specification is not affected assuming that the SUL switching options are properly captured in other specification. 
1. [bookmark: _Toc146917837]As per plenary guidance, only “switched UL” is applicable for switching among bands involving an SUL band. It is expected that 38.214 specification is not affected assuming that the SUL switching options are properly captured in other specification. 



Based on above, the situation can be summarized as below.
Summary
	· Issue 4-1: Whether there is any RAN1 spec impact from RAN#101 guidance on restrictions in Rel-18 UL Tx switching
· No RAN1 spec impact: [1], [13], [16]
· Add scenario restrictions into RAN1 spec: [15]



This issue has been extensively discussed, and RAN could finally provide the guidance with note that “TS38.214 may not need to capture the restrictions”. The guidance also described that “Clarify the restrictions above at least in TS38.101-1 e.g., section 5.5C “Configurations for SUL”” and “whether/how to capture restrictions in TS38.331/306 can be discussed in Q4 RAN2”. Therefore, following the RAN guidance, RAN1 does not need to discuss this issue by assuming that the restrictions will be clarified at least in TS38.101-1 and maybe in TS38.331/306. Once the RAN2/4 CRs are updated in Q4, RAN1 can discuss this issue if the guidance is not captured at all in RAN2/4 CRs. Therefore, the moderator thinks no discussion on this issue is necessary at least for now.

	Company
	Comment

	Qualcomm
	RAN Plenary guidance allows two SULs to be configured in a band combination when 4 bands are aggregated. This is a new configuration in RAN1 specification. The RAN guidance placed restrictions on the concurrent transmission between a) SUL1 & SUL2, b) SUL1 & NUL2, c) SUL2 & NUL2. As far as we know, there is not any wording on these new configurations. This should be captured in RAN1 spec as the basis of future specification and implementation. 

	NTT DOCOMO
	We would like to fully respect the RAN guidance based on the compromise across companies. The main purpose of the RAN guidance based on the compromise was to avoid discussing this issue again and again in RAN1 so that RAN1 CR cannot be endorsed.

	
	




3.5	Minimum separation time determination
In contributions, following issues and proposals were raised.
	[6]
Xiaomi
	In RAN1#112 meeting, the following agreement was achieved. Basically, UE can report its capability on the minimum separation time between two adjacent uplink switching in two consecutive reference slots.
	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}



In MC UE feature session, UE behaviour was heatedly discussed for the case that UE doesn’t report FG49-Y. All in all, UE incapability should be avoided in any case. In the last version of TS38.306 CR, RAN2 captures the aforementioned UE capability as follows, for which the minimum separation time between two adjacent UL Tx switching is mandatorily reported: [2]
	uplinkTxSwitchingMinimumSeparationTime-r18
Indicates the minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots as specified in TS 38.214 [12]. The field is mandatory when UE supports dynamic UL Tx switching across more than two bands.
	BC
	CY
	N/A
	FR1 only


Consequently, it is unnecessary to further discuss the consequence of a UE doesn’t report FG 49-Y. Therefore, RAN1 achieved the following agreement to finish the durable discussion on minimum separation time determination.

	Agreement
· Remove text in “Consequence if the feature is not supported by the UE” for FG49-Y.



In the latest RAN1 CR for UL Tx switching, the case wherein FG49-Y is not reported is captured, which is not aligned with the current situation of UE feature capability and will make UE incapability happen.
	TS38.214, Clause 6.1.6
< -----------omitted text------------------------- >
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply.
< -----------omitted text------------------------- >



Accordingly, we propose text proposal#1 to correct the UE behaviour on minimum separation time reporting.
Change reason: Current description is inconsistent with UE capability definition and leads to UE incapability.
Summary of change: Delete the inconsistent condition.
Consequence if not approved: Cause UE incapability issue.

Proposal 1: Text proposal#1 should be adopted to make UE behaviour consistent and reasonable.
	TS38.214, Clause 6.1.6
< -----------omitted text------------------------- >
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply.
< -----------omitted text------------------------- >




	[8]
China Telecom
	For the specification of minimum separation time in TS38.214, the sentence “If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply” was added in the latest CR [7]. However, according to RAN2 CR [5], the uplinkTxSwitchingMinimumSeparationTime-r18 field is mandatory in UE capability when UE supports dynamic UL Tx switching across more than two bands. Thus the case the capability is not reported by the UE should be removed.
	uplinkTxSwitchingMinimumSeparationTime-r18
Indicates the minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots as specified in TS 38.214 [12]. The field is mandatory when UE supports dynamic UL Tx switching across more than two bands.



Proposal 8: For the specification of minimum separation time in TS38.214, remove the description no additional restrictions apply in case the capability is not reported by the UE.
	-	If 500 µs is determined by the UE capability [MinSwitchSeparation] uplinkTxSwitchingMinimumSeparationTime, within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation] uplinkTxSwitchingMinimumSeparationTime, or the capability is not reported by the UE, no additional restrictions apply.




	[13]
Nokia, Nokia Shanghai Bell
	The post-RAN1#114 CR draft [1] has the following definition
	-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply.



The corresponding UE capability reflects the same [3]
	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)
Note: If the UE reports 0us, the minimum separation time is not applied
	Per BC
	Optional with capability signaling



Observation 2: On the issue of minimum separation time between two switches: The post-RAN1#114 CR and the RAN1#114-agreed UE feature description are aligned and is no need to revise the post-RAN1#114 CR. The issue can be closed.



Based on above, the situation can be summarized as below.
Summary
	· Issue 5-1: Whether there is any necessary update for TS38.214 CR regarding the minimum separation time part
· Need to remove the case the capability is not reported by the UE: [6], [8]
· No need revision: [13]



Two contributions pointed that the latest draft CR describes the case where the minimum separation time capability is not reported by the UE although it was agreed that there is no such case. So, they proposed to remove the corresponding part from the CR. The moderator agrees with the proposal.
Proposed agreement 3.5 (Agreed)
· For the specification of minimum separation time in TS38.214, remove the description “or the capability is not reported by the UE,”
	Company
	Comment

	Xiaomi
	Agree.

	Qualcomm
	We support FL’s proposed agreement.

	NTT DOCOMO
	Support the proposal 3.5

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, the proposal is ok for companies in the offline session. 
So, the proposal can be quickly agreed in online session.

	LGE
	Support the proposal

	Moderator (NTT DOCOMO)
	In Tuesday online session, following agreement was made.

Proposed agreement 3.5 (stable)
· For the specification (latest draft CR from the editor) of minimum separation time in TS38.214, remove the description “or the capability is not reported by the UE,”

Following is the reason for change:
RAN2 is designing the capability signaling of minimum separation time to be always reported by UE supporting Rel-18 UL Tx switching, and hence the condition “the capability is not reported by the UE” does not exist and is unnecessary.




3.6	Deactivation of the cell in one band that is configured with UL Tx switching
In the contribution, following issues and proposals were raised.
	[7]
CATT
	When UE is configured 3/4 bands uplink  Tx switching, if one uplink SCell configured with UL Tx switching is deactivated, it will have impact on reference slot determination and Associated Band configuration. In the following section, how to treat deactivation cell is discussed.
For supporting new feature of 3/4 bands UL TX switching, the procedure of determining reference slot in case of 3 bands and in case of 4 bands was introduced. And the Associated Band parameter can be configured for one band to solve the ambiguous switching state where the band has capability of supporting dualUL. The current text proposal in [3] is copied as follows.

	***********Text proposal of determining reference slot ****************** 
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.



	***********Text proposal of  Associated Band ******************
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 a carrier on one band is included in the parameter of UplinkTxSwitchingBandPairConfig, the carrier/serving cell may be involved in UL Tx switching procedure according to dynamic scheduling or configured grant. The serving cell may be indicated to enter the deactivation state by MAC-CE command, and UE will not transmit any channel or signaling on the carrier before activation command is received.
When a serving cell on one band is deactivated, there are two possible options for UL Tx switching operation:
· Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
For this option, UE regards the deactivated Scell as not configured. When determining reference slot, UE does not consider the SCS of deactivation Scell. For example, when UE is configured with 4 uplink bands to perform UL Tx switching, and all the SCell(s) on a band are deactivated, UE will regard that only 3 uplink bands are configured to perform UL Tx switching. This option can match the Tx switching procedure to actual uplink scheduling. But the associated band configured in UplinkTxSwitchingAssociatedBandDualUL also becomes invalid if all the Scell(s) on associated band are deactivated.  And it will cause the issue of invalid associated band which increases the complexity of spec. So the option-1 is not preferred.
· Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC
For reference slot determining, the SCS of deactivation Scell can be provided by firstActiveUplinkBWP-ID. For associated band, it requires to clarify that the associated band is still valid even if all Scells on the associated band are deactivated. The option-2 is simpler and is preferred.

As discussed above, the following change text proposal is suggested:
Reason for change-1:
When UE is configured with 3/4 bands uplink  Tx switching, if one uplink SCell configured with UL Tx switching is deactivated, UE does not know which SCS can be used to determine the references slot. It is suggested that the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID of the SCell
Summary of change-1:
Add a sentence “If one serving cell of uplink carrier is deactivated, the SCS can be provided by firstActiveUplinkBWP-ID of the SCell” in current text proposal. . 
Consequences if not approved:
If one uplink SCell configured with UL Tx switching is deactivated, UE does not know which SCS can be used to determine the references slot.
Proposal 1: For the reference slot determination, if one uplink SCell configured with UL Tx switching is deactivated, the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID for the SCell.
The corresponding TP-1 for Proposal 1 is as follows:
	***********Text proposal of determining reference slot ****************** 
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.
· If one serving cell of uplink carrier is deactivated, the SCS can be provided by firstActiveUplinkBWP-ID of the SCell.



Reason for change-2:
If a band is configured by [AssociatedBand], and if all uplink SCells on the band are deactivated, to avoid unclear operation on UL Tx switching, it requires to clarify that the [AssociatedBand] is still valid even if all Scell(s) on the band are deactivated
Summary of change-2:
Add a sentence “Associated band is still valid even if all the cell(s) on the band are deactivated” in current text proposal.
Consequences if not approved:
If a band is configured in parameter of [AssociatedBand], and if all uplink SCells on the band  are deactivated, UE behaviors of UL TX switching is unclear.
Proposal 2: The [AssociatedBand] configuration is still valid even if all Scell(s) on the band of [AssociatedBand] are deactivated.
The corresponding TP-2 for Proposal 2 is as follows:
	***********Text proposal of  Associated Band ******************
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. Associated band is still valid even if all the Scell(s) on the band of  [AssociatedBand] are deactivated






Summary
The issues raised in the contribution are followings.
· When a serving cell configured for UL Tx switching is deactivated,
· Issue 6-1: Whether/how the procedure of determining reference slot is affected
· Issue 6-2: If the deactivated serving cell is in the configured associated band of another band, whether/how the associated band determination is affected
And the proposals are provided based on the preference that both of above procedure should not be affected by the deactivation.
The moderator would like to ask companies to provide feedback on the proposals.

Proposed agreement 3.6
· For the reference slot determination, if one uplink SCell configured with UL Tx switching is deactivated, the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID for the SCell.
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.
	Company
	Comment

	CATT
	Support the proposal. 
When UE is configured with 3/4 bands uplink  Tx switching, if one uplink SCell configured with UL Tx switching is deactivated, UE does not know which SCS can be used to determine the references slot. It is suggested that the SCS of deactivation cell can be provided by firstActiveUplinkBWP-ID of the SCell.
If a band is configured by [AssociatedBand], and if all uplink SCells on the band are deactivated, to avoid unclear operation on UL Tx switching, it requires to clarify that the [AssociatedBand] is still valid even if all Scell(s) on the band are deactivated.

	vivo
	1st bullet: no
If a cell is deactivated, there is no active UL BWP for the cell, thus the cell will not be considered in the following text.
	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.
2nd bullet: yes, but it seems this bullet has no RAN1 spec impact as the current wording in the draft CR does not consider whether the Scell is deactivated or not.

	ZTE
	May not be necessary. And the issue can be avoided by network implementation.
UE is configured with 3 or 4 bands for UL Tx switching, network can always choose the carrier with better channel condition for UL transmission. If energy saving is required, network can also trigger SCell dormancy. 


	NTT DOCOMO
	For 1st bullet, we agree with vivo.
For 2nd bullet, we agree with the intention of the proposal, but as other companies said, there may be no RAN1 spec impact.

	LGE
	Share the view with vivo for both 1st and 2nd bullet points.

	China Telecom
	Share the view with vivo/ DOCOMO/ LGE.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks!
It seems 1st bullet is not necessary, and 2nd bullet is agreeable as conclusion for clarification without any spec impact.

Updated Proposed conclusion 3.6
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.

	Moderator (NTT DOCOMO)
	Following proposal was discussed in Tuesday online session, but there was no consensus in the session and further discussion is necessary.

Updated Proposed conclusion 3.6
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.

There were comments that we should first discuss whether UL Tx switching framework needs to be fallback to UL Tx switching for smaller number of bands (e.g., Rel-18 switching for 3 or 4 bands to Rel-16/17 switching for 2 bands) when all cells in one band are deactivated.
We can discuss such point so that how to handle associated band can also be clarified. Following analysis in CATT contribution can be referred.
---
· Option-1: Decreasing the number of bands for UL Tx switching configured by RRC 
For this option, UE regards the deactivated Scell as not configured. When determining reference slot, UE does not consider the SCS of deactivation Scell. For example, when UE is configured with 4 uplink bands to perform UL Tx switching, and all the SCell(s) on a band are deactivated, UE will regard that only 3 uplink bands are configured to perform UL Tx switching. This option can match the Tx switching procedure to actual uplink scheduling. But the associated band configured in UplinkTxSwitchingAssociatedBandDualUL also becomes invalid if all the Scell(s) on associated band are deactivated.  And it will cause the issue of invalid associated band which increases the complexity of spec. So the option-1 is not preferred.
· Option-2: Keeping the number of bands unchanged for UL Tx switching configured by RRC
For reference slot determining, the SCS of deactivation Scell can be provided by firstActiveUplinkBWP-ID. For associated band, it requires to clarify that the associated band is still valid even if all Scells on the associated band are deactivated. The option-2 is simpler and is preferred.
---




3.7	TS38.300 CR recommendation from RAN1
In the contribution, following proposal was made.
	[14]
NTT DOCOMO, INC.
	In TS38.300 5.4.3, uplink Tx switching is described as below.
	[bookmark: _Toc139017997]5.5.4.3	Uplink Tx switching
In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx dynamically switched from one uplink carrier to another uplink carrier for enabling 2Tx UL transmission on that carrier.


The current description seems to be focusing on 1Tx-2Tx switching in Rel-16. It would be good to discuss potential update of the description according to Rel-18 uplink Tx switching.
Proposal 6:
Discuss potential update for TS38.300, and send the RAN1 recommendation to RAN2/4.

Following update can be considered as the starting point for the discussion.
	5.5.4.3	Uplink Tx switching
In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band to another uplink carrier band for enabling up to 2Tx UL transmission inon onethat carrieruplink band or simultaneous UL transmissions in two uplink bands at a time.






Summary
The proposal is to discuss potential update for TS38.300 and send the RAN1 recommendation to RAN2/4.
The moderator would like to ask companies to provide feedback on the proposal.

Proposed agreement 3.7 (Agreed)
· Discuss potential update for TS38.300, and send the RAN1 recommendation to RAN2/4
	Company
	Comment

	Qualcomm
	We are in general ok but maybe it’s good to add some words to include switching from 2 bands case. Example wording is as below and changes are highlighted.
	5.5.4.3	Uplink Tx switching
In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band(s) for enabling up to 2Tx UL transmission inon onethat carrieruplink band or simultaneous UL transmissions in two uplink bands at a time.




	NTT DOCOMO
	Thanks Qualcomm for checking and suggestion! We are fine with the updates.

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks and discussion in Monday offline session!
Based on the discussion, the proposal is ok for companies in the offline session, and companies are ok to discuss further on proposed updates. 
So, companies are encouraged to check and provide feedback if any on the proposed update for TS38.300 above from Qualcomm.

Updated Proposed agreement 3.7
· Send the RAN1 recommendation on the update of TS38.300 to RAN2/4 as below.
· In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band(s) for enabling up to 2Tx UL transmission inon onethat carrieruplink band or simultaneous UL transmissions in two uplink bands at a time.


	ZTE
	To make it clearer, we propose the following wording updates. 
· In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band or two uplink bands for enabling up to 2Tx UL transmission inon onethat carrieruplink band or simultaneous UL transmissions in two uplink bands at a time.



	Moderator (NTT DOCOMO)
	In Tuesday online session, following agreement was made.

Updated Proposed agreement 3.7
· Send the RAN1 recommendation on the update of TS38.300 to RAN2/4 as below.
In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band or two uplink bands for enabling up to 2Tx UL transmission on that carrierin one uplink band or simultaneous UL transmissions in two uplink bands at a time.
LS is endorsed in R1-230XXXX.

The draft LS will be prepared by the moderator, and it will be announced once it becomes available.

	Moderator (NTT DOCOMO)
	Agreement
Send the RAN1 recommendation on the update of TS38.300 to RAN2/4 as below.
· In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band or two uplink bands for enabling up to 2Tx UL transmission on that carrierin one uplink band or simultaneous UL transmissions in two uplink bands at a time.
LS is endorsed in R1-2310492.







4. Conclusion
<Proposals for Friday online session>

R1-2310583	Draft LS on conditions for triggering switch and descriptions on determination of the length of switching period in specifications	Moderators (NTT DOCOMO, INC.)
LS is endorsed in R1-2310584.


Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band among set of bands, where each band in the set satisfies the following condition: 
· is contained in either switching-from band(s) or switching-to band(s) (not both) with actual transmission.
· Alt.1: If there is no band satisfying the above condition, the highest priority band is selected among the bands involved in the UL Tx switching even without actual transmission.
· DCM, Apple, vivo, CATT(slightly)
· Alt.2: If there is no band satisfying the above condition, it is up to UE implementation. 
· HW, OPPO
· Alt.3: the condidtion is updated to “is contained in either switching-from band(s) or switching-to band(s) (not both) with or without actual transmission”
· Qualcomm, ZTE, Apple, OPPO, LG



<Outcome of Tuesday and Wednesday online sessions>
Agreement
For the specification (latest draft CR from the editor) of minimum separation time in TS38.214, remove the description “or the capability is not reported by the UE,”


Updated Proposed conclusion 3.6
· The associated band configuration is still valid even if all Scell(s) on the band of associated band are deactivated.


Agreement
Send the RAN1 recommendation on the update of TS38.300 to RAN2/4 as below.
· In uplink CA or SUL, a UE configured with uplink Tx switching can have Tx chain(s) dynamically switched from one uplink carrier band or two uplink bands to another uplink carrier band or two uplink bands for enabling up to 2Tx UL transmission on that carrierin one uplink band or simultaneous UL transmissions in two uplink bands at a time.
LS is endorsed in R1-2310492.


Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The highest priority band is selected among bands with actual transmission, and the associated band is not considered during the determination of switching period location
· Alt.2: If the highest priority band is involved in both switching-from band(s) and switching-to band(s), the band with highest priority in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· The counting for determination for the switching period location is based on the priority of the remaining bands
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be discussed.


Conclusion
When UE is configured with 3 or 4 bands for Rel-18 UL Tx switching, it is RAN1 understanding that the determination of switching period location is based on the band priority even for the switching involving only 2 bands.


Updated Proposed agreement 3.1-1 and 3.1-2
Update the RAN1 agreement made at RAN1#112 meeting as below and send LS to RAN4/2 to inform the updated agreement.
Alt.5: gNB configures priorities to each carrier/band.
· The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
· The bands with actual transmission are counted for the determination of switching period location.
· If the band is involved in both switching-from band(s) and switching-to band(s), the band in both switch-from band(s) and switch-to band(s) is not counted for determination of the switching period location.
· E.g., if the highest priority band is involved in both switching-from band(s) and switching-to band(s) such as in case of switching from A+B  A+C with priority A>B>C, the UE determines the switching period location on either switching-from band(s) or switching-to band(s) based on the priority of remaining bands (Since the priority is B>C, switching period is located on switch-to bands (A+C) in the example).
· Note: whether/how to capture above updated agreement in CR (either RAN1 spec or RAN4 spec) can be further discussed.


Proposed agreement 3.2-3
· For the TS38.214, conditions for triggering switch and descriptions on determination of the length of switching period for different switching cases with dual uplink with more than two bands involved in one uplink TX switching,
· Alt.3: it is kept in both TS38.214 and TS38.101-1 (TS38.214 refers TS38.101-1 and vice versa)
· From RAN1 point of view, conditions for triggering switching is in TS38.214, and the length determination of switching period should be in TS38.101-1
· Send an LS to RAN4 to reflect the above in their specification


Appendix 1: Latest draft CR of TS38.214 for multi-carrier UL Tx switching scheme
	[bookmark: _Toc130409832][bookmark: _Toc45810627]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 	Comment by Mihai Enescu: Added based on China Telecom suggestion on Issue#5 of RAN1#113
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	If two contiguous intra-band uplink carriers are configured to a UE, the UE may assume that the active UL BWPs of the two carriers are configured with the same subcarrier spacing.
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
 
-	If 500 µs is determined by the UE capability [MinSwitchSeparation], within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch, the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than 500 µs. If other than 500 µs is determined by the UE capability [MinSwitchSeparation], or the capability is not reported by the UE, no additional restrictions apply.	Comment by Mihai Enescu: Agreement [RAN1#113 UE feature session]
If the UE reports 0us in FG 49-Y, the minimum separation time is not applied
FFS the consequence if UE does not report FG 49-Y

The text as currently written works the same if the UE reports 0 us or if the UE doesn’t report the capability at all. Revisions maybe needed if the FFS point is resolved with a different outcome
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	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.]
[bookmark: _Toc130409833][bookmark: _Toc45810628]6.1.6.1	Uplink switching for EN-DC
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), if the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	for the UE configured with switchedUL by the parameter uplinkTxSwitchingOption, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously on the NR uplink and the E-UTRA uplink. If the UE is scheduled or configured to transmit any NR uplink transmission overlapping with an E-UTRA uplink transmission, the NR uplink transmission is dropped, 
-	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR two-port uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR two-port uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously a two- port transmission on the NR uplink and the E-UTRA uplink.
-	in all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-	when the UE is configured with tdm-PatternConfig or by tdm-PatternConfig2
-	for the E-UTRA subframes designated as uplink by the configuration, the UE assumes the operation state in which one-port E-UTRA uplink can be transmitted. 
-	for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the operation state in which two-port NR uplink can be transmitted. 
[bookmark: _Toc130409834][bookmark: _Toc45810629]6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
[bookmark: _Toc130409835]6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [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 by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 for band pair{the 2nd band, the 3rd band} then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.]	Comment by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
[-	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 by Mihai Enescu - after RAN1#114: Square-bracketed in post-RAN1#114 as per ZTE comment #2 and QC comment #3. Duplicate specification with RAN4
-	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 the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
[bookmark: _Toc45810630][bookmark: _Toc130409836]6.1.6.3	Uplink switching with two uplink bands for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
<omitted text>





- 92/100 -
image1.emf
Band#1

Band#2

Band#3

Band#4

Switching 

period

Case 1

）

band #1+band#2-

>band#3+band#4

Case 3

）

band#2->band#3+band#4

Switching 

period

Case 2

）

band#1+band#2->band#4

Switching 

period

Case 4

）

band#1+band#2-

>band#2+band#3

Switching 

period

Case 5

）

band#1+band#2->band#1+band#2

Band#1

Band#2

Band#3

Band#4

Band#2

Band#1

Band#3

Band#4


Microsoft_Visio_Drawing.vsdx


Band#1
Band#2
Band#3
Band#4




Switching period
Case 1）band #1+band#2->band#3+band#4





Case 3）band#2->band#3+band#4




Switching period
Case 2）band#1+band#2->band#4




Switching period
Case 4）band#1+band#2->band#2+band#3








Switching period
Case 5）band#1+band#2->band#1+band#2





Band#1
Band#2
Band#3
Band#4
Band#2
Band#1
Band#3
Band#4




image2.png
Switch-from |
bands |

Switch-to
bands

Band A Band A

Band C

Band B

N

Switching period location?

Switch-from | Switch-to
bands |  bands

N

Switching period location?

Switch-from
bands

Switch-to
bands

Band A Band A

Band C

N

Switching period location?




image3.png
A
B
C

1 (highest)
o

31 (lowest)

!
Switch-from bands ! Switch-to bands
'

Band A

Band A

Band C

Band B

>
Switching
period location





image4.png
[ uplink TxSwitchingBandList
Indicates the NR frequency band number of the UL bands for UL Tx switching. Ifthe UE needs to determine location of switching period as specified in TS 38.101-1 [15]. the
UE considers that the bands are listed in decreasing order of priority. i.e. the first/leftmost entry corresponds to the band with the highest priority, the next entry corresponds to
the band with the second highest priority, and so on. The last entry corresponds the band with the lowest priority.





image5.jpeg
Nre1.Tx2




image6.png
DCl#1 DCI#2 single UL Tx switching

Band A

Band B

Toffsetd ' ' Toffsetl




image7.png
DCI#1 DCI#2 1st UL Tx switching

Band A

Band B

'Toffseto! ' Toffset1




image8.emf
Band A

Band B

Band C

Band D

DCI

1

DCI

2

T0

T0-Toffset

DCI

3


Microsoft_Visio_Drawing1.vsdx
Band A
Band B
Band C
Band D
DCI1
DCI2
T0
T0-Toffset
DCI3



image9.wmf
(

)

,2

22,12,2

max

()(2048144)2,

procCswitch

TTT

Ndd

m

k

-

=×

++×+


oleObject1.bin

image10.wmf
switch

T


oleObject2.bin

image11.wmf
0

switch

T

=


oleObject3.bin

oleObject4.bin

oleObject5.bin

image12.png
To,2-ToffsetI

Switching period1

Twice of Tx switching

:To,z
|

i |Switching period2
B

|
To-Toffset |
I | To=To,1
T
BandA !
DCI f
R
Band B
DCl i
\i\
i
i
o

Larger Switching period
between 1 and 2

one Rel-18 Tx switching

Band C

Band D




image13.png
To-Tofset| T/ ITo.2
I |

witching period2

|
|
|
T0,2-Toffset:

Switching period1

Twice of Rel-18 Tx switching

To-Toffset '
offeet | | To=To,1

Band A
DCH1

Band B

Larger Switching period
between 1 and 2

one Rel-18 Tx switching

Band C

Band D




image14.wmf
switch

T


oleObject6.bin

image15.emf
1-port

1T

1-port

Carrier-3

Carrier-2

Carrier-1

T0(2)

T0(1)

1T Carrier-4

Tx switching period

2

nd

Tx switching may cause additional interruption 

1st Tx switching

2nd Tx switching


Microsoft_PowerPoint_Slide.sldx




1-port

1T



1-port

Carrier-3

Carrier-2

Carrier-1

T0(2)

T0(1)



1T

Carrier-4







Tx switching period

2nd Tx switching may cause additional interruption 



1st Tx switching

2nd Tx switching












image16.emf
1-port

1T

1-port

Carrier-3

Carrier-2

Carrier-1

1T

Carrier-4

1st Tx switching

2nd Tx switching

Tx switching period 

T

02

-T

offset02

T

02

T

01

T

01

-T

offset01


Microsoft_PowerPoint_Slide1.sldx




1-port

1T



1-port

Carrier-3

Carrier-2

Carrier-1



1T

Carrier-4







1st Tx switching

2nd Tx switching

Tx switching period 

T02-Toffset02

T02

T01

T01-Toffset01












image17.emf
PUSCH 1 in Band A

DCI for 

PUSCH 3

PUSCH 2 in Band C

PUSCH 3 in Band B

PUSCH 4 in Band D

DCI for 

PUSCH 4


PUSCH 1 in Band A
DCI for PUSCH 3
PUSCH 2 in Band C
PUSCH 3 in Band B
PUSCH 4 in Band D
DCI for PUSCH 4
Toffset



image18.emf
PUSCH 1 in Band A

DCI for 

PUSCH 3

PUSCH 2 in Band C PUSCH 4 in Band D

DCI for 

PUSCH 4

PUSCH 3 in Band B


Microsoft_Visio_Drawing3.vsdx
PUSCH 1 in Band A
DCI for PUSCH 3
PUSCH 2 in Band C
PUSCH 4 in Band D
DCI for PUSCH 4
Toffset
PUSCH 3 in Band B



image19.emf
PUSCH 1 in Band A

DCI for 

PUSCH 3

PUSCH 2 in Band C

PUSCH 4 

in Band D

DCI for 

PUSCH 4

PUSCH 3 

in Band B

X


Microsoft_Visio_Drawing4.vsdx
PUSCH 1 in Band A
DCI for PUSCH 3
PUSCH 2 in Band C
PUSCH 4 in Band D
DCI for PUSCH 4
Toffset
PUSCH 3 in Band B
X



image20.emf
PUSCH 1 in Band A

DCI for 

PUSCH 3

PUSCH 2 in Band C

PUSCH 4 

in Band D

DCI for 

PUSCH 4

PUSCH 3 

in Band B

X

<  Toffset


Microsoft_Visio_Drawing5.vsdx
PUSCH 1 in Band A
DCI for PUSCH 3
PUSCH 2 in Band C
PUSCH 4 in Band D
DCI for PUSCH 4
Toffset
PUSCH 3 in Band B
X

<  Toffset



image21.emf
PUSCH 1 in Band A

DCI for 

PUSCH 3

PUSCH 2 in Band C

PUSCH 4 

in Band D

DCI for 

PUSCH 4

PUSCH 3 

in Band B

>  Toffset

DCI for 

PUSCH 4


Microsoft_Visio_Drawing6.vsdx
PUSCH 1 in Band A
DCI for PUSCH 3
PUSCH 2 in Band C
PUSCH 4 in Band D
DCI for PUSCH 4
Toffset
PUSCH 3 in Band B

>  Toffset
DCI for PUSCH 4



image22.png
ToTomers To
—
// i ;}
DCl1 ( BandA | ] Band C
DCl2 ( BandB| | Band D
7

i
To-Toffset, 2




image23.png
ToaToftset, 1 To1

To,i-max{Tofser, 2 Toffset, 2} Too-Toftser2 Toz




image24.emf
DCIH

To1 - Toffset1 TO1

|
I Toffsett
|¢ >
|
|
UL (Band A) | UL (Band C)
|
|
|
|
|
DCI2 UL (Band B) UL (Band D)
i
|
|
r Toffset2
|
To02 - Toffset2 T02










image25.emf
max{Toffset1,Toffset2}

T0

DCI1 UL (Band A) UL (Band C)

DCI2 UL (Band B) UL (Band D)











image26.png
Band D

Switching band paies: A>C, B>D __ postine ot ] ccresueqinn Svichingbumdpui: A>C.B5D __ puhinesior [l scheaeatime

boundary boundary




image27.png
‘Switching band pairs: A->C, B>D





