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1. Introduction
In RAN1 110 meeting[1], the following working assumption is proposed.
	Working Assumption
· If Rel-18 UL Tx switching is supported, following switching mechanism is considered as baseline for the Rel-18 UL Tx switching across 3 or 4 bands
· Alt.1: Dynamic Tx carrier switching can be across all the supported switching cases by the UE and based on the UL scheduling, i.e., via dynamic grant and/or RRC configuration for UL transmission
· RAN1 will support one or more of following complexity reduction options, considering at least the potential additional preparation time, additional interruption time, and RF complexity for certain switching cases/patterns, if Rel-18 UL Tx switching is supported based on Alt.1, and companies are encouraged to investigate options with striving for down-selection at RAN1#110bis-e.
· Option 1: UE is allowed to support only some of concurrent UL cases (band pairs)
· FFS: at least one band pair should be supported as in Rel-17
· FFS: for both 3 and 4 bands cases or only for 4 bands case
· FFS: potential capability/RRC signaling
· Option 2: UE is allowed to support 2 ports transmission only on some of bands out of configured bands for UL Tx switching
· FFS: at least two bands should support up to 2 Tx as in Rel-17
· FFS: for both 3 and 4 bands cases or only for 4 bands case
· FFS: for both switched UL and dual UL cases or only for dual UL case
· FFS: whether/how to reuse or extend existing capability/RRC signaling
· Option 3: UE is allowed with more preparation procedure time (or interruption time) only for some specific switching cases/patterns
· FFS: specific switching cases/patterns where more preparation procedure time (or interruption time) is necessary, e.g., switching patterns not existed in Rel-17
· FFS: how long preparation procedure time and/or interruption time is necessary, and whether RAN4 involvement is necessary
· FFS: whether/how to report/indicate the specific switching cases/patterns and/or value(s) of preparation procedure time (or interruption time)
· FFS: what is the definition of preparation procedure time or interruption time, including whether interruption happens during the preparation procedure time and whether it includes switching period
· FFS: whether/how long minimum interval between two succeeding UL Tx switching is necessary
· Option 4: UE is allowed to support only some of band pairs for tx switching
· FFS: at least one band pair should be supported as in Rel-17
· FFS: for both 3 and 4 bands cases or only for 4 bands case
· FFS: for switched UL and/or dual UL 
· FFS: potential capability/RRC signaling
· Other options are not precluded



In this contribution, the complexity reduction options, and the mapping between UL transmission ports and Tx chains are discussed.
2. Discussion
1. 
2. 
Complexity reduction options
Since alt 1 of the switching mechanism is agreed, to reduce the complexity, four options are proposed in the working assumption. We have some analyses on these options in the section.
For option 1, UE is allowed to support only some of concurrent UL cases (band pairs). In R16 and R17, dualUL is configured to support concurrent UL transmissions on two bands. In Rel-18 UL Tx switching, if the switching mode of switchedUL or dualUL is still configured per band pair, it is reasonable to allow UE to support only some of the concurrent UL cases. However, if the switching mode is reported and/or configured per band list, which band pair supports concurrent UL cases should be further discussed. For example, according to the LS from RAN4[2], for UL Tx switching across 3 and 4 bands, the support of concurrent UL transmissions on 2 (out of 3 or 4) bands at least requires UL CA support on the corresponding band pair(s) by the UE. This shows a restrcition that ‘dualUL’ can be supported only for the band pairs supporting UL CA.
For option 2, UE is allowed to support 2 ports transmission only on some of the bands out of configured bands for UL Tx switching. In Rel-16, only 1Tx-2Tx UL Tx switching mode is supported, in Rel-17, 2Tx-2Tx switching mode is additionally supported. Supporting 2 ports transmission on low-frequency bands is undesirable from UE implementation perspective due to the larger antenna size. 
Furthermore, it is suggested that option 1 and option 2 depend on UE capability. 
For option 3, UE is allowed to have more preparation procedure time (or interruption time) only for some specific switching cases/patterns. More preparation time is proposed to be considered by some companies in last RAN1 meeting for memory reloading or flushing during TX switching with 3 or 4 bands. Considering that how the memory is deployed depends on the device implementation (e.g. cost, internal cabling, etc.), additional preparation time relaxes the costs and requirements of TX switching for the less advanced UEs.  Moreover, some details need further clarification. For example, whether the longer preparation time is applied to all switching cases or only works for some specific switching cases should be clarified. If it is the latter case, to keep gNB and UE a consistent understanding of which cases to apply for a longer preparation time, the UE needs to report the cases requiring longer preparation time.  For the more interruption time, it is probably RAN4’ issue and may be discussed in RAN4. 
For option 4, UE is allowed to support only some of band pairs for Tx switching. In the current Rel-16/17 spec, UE is configured to support only one band pair for Tx switching. For Tx switching across 3 or 4 bands, there should be more than one band pair involved, the issue is whether UE should support TX switching on all the band pairs. In our opinion, it depends on the way of UE capability reporting. For example, if the UE capability of UL Tx switching is per band pair as R16/17, option4 is forward compatible with R16/17. However, the transmission and scheduling flexibility would be a little restrictive with option4. If the UE capability of UL Tx switching is based on a band list containing 3 or 4 bands, it is more direct to support all the band pairs for Tx switching in the list with less complexity.
[bookmark: _Ref115444636]Observation 1: Option 1 and option 2 allow flexible UE implementation and reduce UE complexity.
[bookmark: _Ref115444657]Proposal 1: If Option 1 and option 2 are supported, they can be applied for TX switching with 3 bands and TX switching with 4 bands. Moreover, option 2 can be applied for both switched UL and dual UL cases.
[bookmark: _Ref115444659]Proposal 2: If UE capability is reported per band pair, Option 4 can be considered. 
[bookmark: _Ref115444660]Proposal 3: It is suggested to make more clarification on option 3, including which switching cases to apply a longer preparation time and how to indicate the longer preparation time.
Mapping between UL transmission ports and Tx chains 
The combinations of Tx chains for 3 or 4 bands 
For 3 and 4 bands, all the potential supported Tx chain state are shown respectively in Table 1 and Table 2. 
Table 1 The combinations of Tx chains for 3 bands
	
	Number of Tx chains (band A + band B + band C)

	Case 1
	1T+1T+0T

	Case 2
	0T+2T+0T

	Case 3
	2T+0T+0T

	Case 4
	0T+0T+2T

	Case 5
	1T+0T+1T

	Case 6
	0T+1T+1T


Table 2 The combinations of Tx chains for 4 bands
	
	Number of Tx chains (band A + band B + band C + band D)

	Case 1
	1T+1T+0T+0T

	Case 2
	0T+2T+0T+0T

	Case 3
	2T+0T+0T+0T

	Case 4
	0T+1T+1T+0T

	Case 5
	0T+1T+0T+1T

	Case 6
	0T+0T+1T+1T

	Case 7
	1T+0T+1T+0T

	Case 8
	1T+0T+0T+1T

	Case 9
	0T+0T+2T+0T

	Case 10
	0T+0T+0T+2T


For 3 bands, at least the following scenarios (i.e., scenario 1/2/3) should be supported as these scenarios are almost identical to the Tx switching cases between 2 bands specified in Rel-16/Rel-17 except for 0Tx on a third band (i.e., band C). It is worth noting that frequency corresponding to the bands A/B/C are configurable, which means that Tx switching with 0Tx assigned on band A or band B can be viewed as an equivalent of scenario 1/2/3. For example, the Tx switching between case 3 and case 5 also falls under scenario 1 with 0Tx on a third band (i.e., band B). 
· Scenario 1: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 0 Tx on band A and 2 Tx on band B while 0Tx in band C. e.g.:
	
	Number of Tx chains (band A + band B + band C)

	Case 1
	1T+1T+0T

	Case 2
	0T+2T+0T


· Scenario 2: Switching between the case of 0 Tx on band A/band C and 2 Tx on band B, and the case of 2 Tx on band A and 0 Tx on band B/band C. e.g.:
	
	Number of Tx chains (band A + band B + band C)

	Case 2
	0T+2T+0T

	Case 3
	2T+0T+0T


· Scenario 3: Switching among the case of 1 Tx on band A and 1 Tx on band B, the case of 0 Tx on band A and 2 Tx on band B, and the case of 2 Tx on band A and 0 Tx on band B while 0Tx in band C. e.g.:
	
	Number of Tx chains (band A + band B + band C)

	Case 1
	1T+1T+0T

	Case 2
	0T+2T+0T

	Case 3
	2T+0T+0T


In addition to the aforementioned scenarios, the following scenario 4 and scenario 5 which involve 3 bands during the TX switching can be studied in Rel-18. Specifically, in scenario 4, UE performs switching of both TX across 3 bands, and in scenario 5, UE may have only 1Tx switched between two bands while the other Tx remained in band A.
· Scenario 4: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 0 Tx on band A/B and 2 Tx on band C. e.g.:
	
	Number of Tx chains (band A + band B + band C)

	Case 1
	1T+1T+0T

	Case 4
	0T+0T+2T


· Scenario 5: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 1 Tx on band A and 1 Tx on band C. e.g.:
	
	Number of Tx chains (band A + band B + band C)

	Case 1
	1T+1T+0T

	Case 5
	1T+0T+1T


Similarly, Tx switching between some other cases, such as case 2 and case 5, also satisfies the condition of two bands with 1 Tx and another band with 2 Tx and thus can be classified in scenario 4. Tx switching between case 5 and case 6 can be classified in scenario 5.  
Especially, the Tx switching involving 4 bands as below can be also studied in Rel-18:
· Scenario 6: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 1 Tx on band C and 1 Tx on band D. e.g.:
	Case 1
	1T+1T+0T+0T

	Case 6
	0T+0T+1T+1T


[bookmark: _Ref115444661]Proposal 4: The Tx switching between different cases for 3 or 4 bands can at least include these scenarios that are almost identical to the Tx switching cases between 2 bands specified in Rel-16/Rel-17.
· Scenario 1: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 0 Tx on band A and 2 Tx on band B, while 0Tx on band C (and band D if configured).
· Scenario 2: Switching between the case of 0 Tx on band A and 2 Tx on band B, and the case of 2 Tx on band A and 0 Tx on band B, while 0Tx on band C (and band D if configured).
· Scenario 3: Switching among the case of 1 Tx on band A and 1 Tx on band B, the case of 0 Tx on band A and 2 Tx on band B, and the case of 2 Tx on band A and 0 Tx on band B, while 0Tx on band C (and band D if configured).
Proposal 5: The following Tx switching between different cases for 3 or 4 bands can be supported in Rel-18:
· Scenario 4: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 0 Tx on band A/B and 2 Tx on band C, (while 0Tx on band D if configured).
· Scenario 5: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 1 Tx on band A and 1 Tx on band C, (while 0Tx on band D if configured).
Proposal 6: The following Tx switching between different cases for 4 bands can be supported in Rel-18:
· Scenario 6: Switching between the case of 1 Tx on band A and 1 Tx on band B, and the case of 1 Tx on band C and 1 Tx on band D.
The mapping between UL transmission ports and Tx chains for 3 or 4 bands
The overall mappings between UL transmission ports and Tx chains are illustrated in Table 3 and Table 4 assuming one carrier per band. The principle is the number of ports is not larger than the number of Tx chains per UL transmission. Moreover, option 1(switchedUL) and option 2 (DualUL) are assumed to be supported in Rel-18 UL Tx switching. The blue text in the table is for cases only applied to option 2.
Table 3 The mapping between UL transmission ports and Tx chains for 3 bands
	 
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3))

	Case 1
	1T+1T+0T
	1P+0P+0P, 0P+1P+0P, 1P+1P+0P (only for option2)

	Case 2
	0T+2T+0T
	0P+2P+0P, 0P+1P+0P

	Case 3
	2T+0T+0T
	2P+0P+0P, 1P+0P+0P

	Case 4
	0T+0T+2T
	0P+0P+2P, 0P+0P+1P

	Case 5
	1T+0T+1T
	1P+0P+0P, 0P+0P+1P, 1P+0P+1P (only for option2)

	Case 6
	0T+1T+1T
	0P+1P+0P, 0P+0P+1P, 0P+1P+1P (only for option2)


Table 4 The mapping between UL transmission ports and Tx chains for 4 bands
	 
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3) + band D (carrier 4) ))

	Case 1
	1T+1T+0T+0T
	1P+0P+0P+0P, 0P+1P+0P+0P, 1P+1P+0P+0P (only for option2)

	Case 2
	2T+0T+0T+0T
	2P+0P+0P+0P, 1P+0P+0P+0P

	Case 3
	0T+2T+0T+0T
	0P+2P+0P+0P, 0P+1P+0P+0P

	Case 4
	0T+1T+1T+0T
	0P+1P+0P+0P, 0P+0P+1P+0P, 0P+1P+1P+0P (only for option2)

	Case 5
	0T+1T+0T+1T
	0P+1P+0P+0P, 0P+0P+0P+1P, 0P+1P+0P+1P (only for option2)

	Case 6
	0T+0T+1T+1T
	0P+0P+0P+1P, 0P+0P+1P+0P, 0P+0P+1P+1P (only for option2)

	Case 7
	1T+0T+1T+0T
	1P+0P+0P+0P, 0P+0P+1P+0P, 1P+0P+1P+0P (only for option2)

	Case 8
	1T+0T+0T+1T
	1P+0P+0P+0P, 0P+0P+0P+1P, 1P+0P+0P+1P (only for option2)

	Case 9
	0T+0T+2T+0T
	0P+0P+2P+0P, 0P+0P+1P+0P

	Case 10
	0T+0T+0T+2T
	0P+0P+0P+2P, 0P+0P+0P+1P


We list four approaches for the mapping between UL transmission ports and Tx chains considering different principles.
· Approach 1: All the mappings listed in the above two tables are supported.
· Approach 2: For <1T+1T> in each Tx chain combination, the port-mapping combination is one of <0P+1P> and <1P+0P> for option1 to mitigate the ambiguity issue. e.g.:
 Table 5 (Approach 2) The mapping between UL transmission ports and Tx chains for 3 bands
	 
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3))

	Case 1
	1T+1T+0T
	1P+0P+0P, 1P+1P+0P (only for option2)

	Case 2
	0T+2T+0T
	0P+2P+0P, 0P+1P+0P

	Case 3
	2T+0T+0T
	2P+0P+0P, 1P+0P+0P

	Case 4
	0T+0T+2T
	0P+0P+2P, 0P+0P+1P

	Case 5
	1T+0T+1T
	0P+0P+1P, 1P+0P+1P (only for option2)

	Case 6
	0T+1T+1T
	0P+1P+0P, 0P+1P+1P (only for option2)


Table 6  (Approach 2) The mapping between UL transmission ports and Tx chains for 4 bands
	
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3) + band D (carrier 4) ))

	Case 1
	1T+1T+0T+0T
	1P+0P+0P+0P, 1P+1P+0P+0P (only for option2)

	Case 2
	2T+0T+0T+0T
	2P+0P+0P+0P, 1P+0P+0P+0P

	Case 3
	0T+2T+0T+0T
	0P+2P+0P+0P, 0P+1P+0P+0P

	Case 4
	0T+1T+1T+0T
	0P+1P+0P+0P, 0P+1P+1P+0P (only for option2)

	Case 5
	0T+1T+0T+1T
	0P+0P+0P+1P, 0P+1P+0P+1P (only for option2)

	Case 6
	0T+0T+1T+1T
	0P+0P+1P+0P, 0P+0P+1P+1P (only for option2)

	Case 7
	1T+0T+1T+0T
	1P+0P+0P+0P, 1P+0P+1P+0P (only for option2)

	Case 8
	1T+0T+0T+1T
	0P+0P+0P+1P, 1P+0P+0P+1P (only for option2)

	Case 9
	0T+0T+2T+0T
	0P+0P+2P+0P, 0P+0P+1P+0P

	Case 10
	0T+0T+0T+2T
	0P+0P+0P+2P, 0P+0P+0P+1P


To further simplify the mapping between UL transmission ports with Tx chain combinations based on approach 2, some further restrictions can be considered, i.e., two port-mapping combination is only supported in two Tx chain combination. Consequently, the corresponding table can be updated as in Approach 3. 
· Approach 3: For <1T+1T> and <0T+2T> in each Tx chain combination, the port-mapping combination is <0P+1P> and <0P+2P> respectively for option 1, <1T+1T> is additionally mapped to <1P+1P> for option 2. e.g.:
Table 7 (Approach 3) The mapping between UL transmission ports and Tx chains for 3 bands
	 
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3))

	Case 1
	1T+1T+0T
	1P+0P+0P, 1P+1P+0P (only for option2)

	Case 2
	0T+2T+0T
	0P+2P+0P

	Case 3
	2T+0T+0T
	2P+0P+0P

	Case 4
	0T+0T+2T
	0P+0P+2P

	Case 5
	1T+0T+1T
	0P+0P+1P, 1P+0P+1P (only for option2)

	Case 6
	0T+1T+1T
	0P+1P+0P, 0P+1P+1P (only for option2)


Table 8 (Approach 3) The mapping between UL transmission ports and Tx chains for 4 bands
	
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3) + band D (carrier 4) ))

	Case 1
	1T+1T+0T+0T
	1P+0P+0P+0P, 1P+1P+0P+0P (only for option2)

	Case 2
	2T+0T+0T+0T
	2P+0P+0P+0P

	Case 3
	0T+2T+0T+0T
	0P+2P+0P+0P

	Case 4
	0T+1T+1T+0T
	0P+1P+0P+0P, 0P+1P+1P+0P (only for option2)

	Case 5
	0T+1T+0T+1T
	0P+0P+0P+1P, 0P+1P+0P+1P (only for option2)

	Case 6
	0T+0T+1T+1T
	0P+0P+1P+0P, 0P+0P+1P+1P (only for option2)

	Case 7
	1T+0T+1T+0T
	1P+0P+1P+0P (only for option2)

	Case 8
	1T+0T+0T+1T
	1P+0P+0P+1P (only for option2)

	Case 9
	0T+0T+2T+0T
	0P+0P+2P+0P

	Case 10
	0T+0T+0T+2T
	0P+0P+0P+2P


Alternatively, one port-mapping combination and two port-mapping combination are supported in two Tx chain combination only, while <1P+1P> is supported in one Tx chain combination <1T+1T> for option2 only. The corresponding table can be updated as in Approach 4.
· Approach 4: For <0T+2T> in each Tx chain combination, the corresponding port-mapping combination are <0P+1P> and <0P+2P>. The <1T+1T> in each Tx chain combination is only applied to option 2, with the corresponding port-mapping combination <1P+1P>, e.g.:
Table 9 (Approach 4) The mapping between UL transmission ports and Tx chains for 3 bands
	 
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3))

	Case 1
	1T+1T+0T
	1P+1P+0P (only for option2)

	Case 2
	0T+2T+0T
	0P+2P+0P, 0P+1P+0P

	Case 3
	2T+0T+0T
	2P+0P+0P, 1P+0P+0P

	Case 4
	0T+0T+2T
	0P+0P+2P, 0P+0P+1P

	Case 5
	1T+0T+1T
	1P+0P+1P (only for option2)

	Case 6
	0T+1T+1T
	0P+1P+1P (only for option2)


Table 10 (Approach 4) The mapping between UL transmission ports and Tx chains for 3 bands
	
	Number of Tx
	Number of antenna ports for UL transmission (band A (carrier 1) + band B (carrier 2) + band C (carrier 3) + band D (carrier 4) ))

	Case 1
	1T+1T+0T+0T
	1P+1P+0P+0P (only for option2)

	Case 2
	2T+0T+0T+0T
	2P+0P+0P+0P, 1P+0P+0P+0P

	Case 3
	0T+2T+0T+0T
	0P+2P+0P+0P, 0P+1P+0P+0P

	Case 4
	0T+1T+1T+0T
	0P+1P+1P+0P (only for option2)

	Case 5
	0T+1T+0T+1T
	0P+1P+0P+1P (only for option2)

	Case 6
	0T+0T+1T+1T
	0P+0P+1P+1P (only for option2)

	Case 7
	1T+0T+1T+0T
	1P+0P+1P+0P (only for option2)

	Case 8
	1T+0T+0T+1T
	1P+0P+0P+1P (only for option2)

	Case 9
	0T+0T+2T+0T
	0P+0P+2P+0P, 0P+0P+1P+0P

	Case 10
	0T+0T+0T+2T
	0P+0P+0P+2P, 0P+0P+0P+1P


The pros and cons of the above approaches are as below: 
Approach 1 lists all possible port-mapping combinations. However, the solution suffers from UE state ambiguity issues. Ambiguity issue of the target state also exists in Rel-17, and an RRC parameter is introduced to indicate either “The state of Tx chains supporting 2Tx transmission on the carrier” or “1Tx on carrier 1 and 1Tx on carrier 2” should be assumed.  In Rel-18, if all the mappings are supported, the ambiguity issue becomes even complexity. As shown in Table 3 and Table 4, the yellow marked combinations would cause the non-unique state after Tx switching. More specifically, when a UE switches to a certain port-mapping combination and if there is more than one Tx-chain combination supporting the port-mapping combination, the state of the target Tx chain is not unique, thus additional rules or configurations are needed to help the UE distinguish the Tx chain state. Furthermore, this issue becomes worse for 4 bands Tx switching.
Approach 2 to some extent mitigates the uncertainty issue since the number of port-mapping combinations is reduced and is simpler for UE implementation compared with Approach 1, but there is still ambiguity for switching between some cases.
For Approach 3, the 2Tx-chains state can only be mapped to 2-ports transmission on a band. Compared with Approach 1 and Approach 2, the uncertainty issue is resolved as the Tx chain state is unique for every port-mapping combination. However, when UE transmitted with 2TX on one band is scheduled to perform 1 port transmission on the same band, it must switch to <1T+1T> Tx chain state because the combination of <0T+2T> does not support 1-port transmission, which leads to unnecessary interruption and more frequent Tx switching.
For Approach 4, similar to approach 3, the uncertainty issue is resolved as the Tx chain state is unique for every port-mapping combination as the 1-port transmission is only mapping to the 2-Tx stage. However, it may also cause unnecessary interruption and more frequent Tx switching. the  
Proposal 7: Option 1(switchedUL) and option 2 (DualUL) are both supported in Rel-18 Tx switching.
[bookmark: _Ref115444638]Observation 2: For approach 1 and approach 2,  ambiguity issue remains, a RRC indication is needed to resolve the ambiguity.
[bookmark: _Ref115444639]Observation 3: For approach 3 and approach 4, there is no ambiguity issue because 1-port transmission only maps to one Tx chain state. However, unnecessary interruption and more frequent Tx switching may be required. 
[bookmark: _Ref115444640]Observation 4: For approach 4, switchedUL is only applied for the Tx chain state with 2 Tx in the same band.
[bookmark: _Ref115444666]Proposal 8: Either approach 2 or approach 4 can be considered to handle the ambiguity issue.
3. Conclusion
In this contribution, we focus on the UL Tx switching discussion, and have the following observations and proposals:
Observation 1: Option 1 and option 2 allow flexible UE implementation and reduce UE complexity.
Observation 2: For approach 1 and approach 2,  ambiguity issue remains, a RRC indication is needed to resolve the ambiguity.
Observation 3: For approach 3 and approach 4, there is no ambiguity issue because 1-port transmission only maps to one Tx chain state. However, unnecessary interruption and more frequent Tx switching may be required.
Observation 4: For approach 4, switchedUL is only applied for the Tx chain state with 2 Tx in the same band.
Proposal 1: If Option 1 and option 2 are supported, they can be applied for TX switching with 3 bands and TX switching with 4 bands. Moreover, option 2 can be applied for both switched UL and dual UL cases.
Proposal 2: If UE capability is reported per band pair, Option 4 can be considered. 
Proposal 3: It is suggested to make more clarification on option 3, including which switching cases to apply a longer preparation time and how to indicate the longer preparation time.
Proposal 4: The Tx switching between different cases for 3 or 4 bands can at least include these scenarios that are almost identical to the Tx switching cases between 2 bands specified in Rel-16/Rel-17.
Proposal 5: The following Tx switching between different cases for 3 or 4 bands can be supported in Rel-18:
Proposal 6: The following Tx switching between different cases for 4 bands can be supported in Rel-18:
Proposal 7: Option 1(switchedUL) and option 2 (DualUL) are both supported in Rel-18 Tx switching.
Proposal 8: Either approach 2 or approach 4 can be considered to handle the ambiguity issue.
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