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1. Introduction
In RAN4 #104-bis-e,  WF[1][2] has been agreed for R18 Tx switching for single-TAG and multi-TAG respectively. In this contribution we continue the discussion
2. Discussion
2.1 Single-TAG
Issue 1-1-1: Exact value of Tx switching period
Way forward:
For the exact value of Tx switching period for each band pair, further discuss the following options:
· Option 1: Reuse the same switching period for each band pair as UE reported in Rel-16/17, i.e., UE does not need to report new or larger switching period per band pair for Rel-18.
· Note: with the understanding that the switching period in Rel-18 could be different for different band pairs, according to the granularity of per band pair per BC agreed in the last meeting.
· Option 2: Although the set of switching periods is the same as in Rel-16/17, a different value can be reported for each band pair in Rel-18 band combination with 3/4 bands. 
· Option 3: Option 1 for switchedUL, and option 2 for dualUL

We understand the intension of operators is to optimize network throughput as well as UE uplink throughput performance. It is also desirable for UE companies to provide best UE implementation solution. In our view none of the above options is acceptable. The switching period is reported by UE capability signaling which is UE implementation dependent. How can RAN4 put restriction on such optional UE capability reporting? We agree that a R18 UE shall use same switching period when it is operate under R16/R17 network, but we don’t agree a R18 UE shall use same switching period as R16/R17 UE that may have different design approach. For example, a R18 UE reports 35us Tx switching period, while same combo for different R16/R17 UE reports 140us, shall R18 UE report 140us following the request? And how to distinguish a R18 UE use same or different value with R16/R17 UE? Shall all releases UE report same switching period?
Observation 1: For same UE which is R18 UE, it is ok to report same switching period when it is under R16/R17 network
Observation 2: For different UE, RAN4 shall not put restriction on Tx switching period between different UE since the capability is implementation dependent
Observation 3: Tx switching period is reported by UE capability signaling that is UE implementation dependent. We don’t see how can a R18 UE report same switching period as R16/R17 UE. We also don’t think switching period shall be same between different UE
Proposal 1: RAN4 shall not put restriction on different UE on Tx switching period that is UE implementation dependent
Issue 1-2: Impact on the band with the number of Tx chain unchanged due to switching (Case 2)
Way forward:
· [bookmark: _Hlk117869878]For the impact on the band with the number of Tx chain unchanged due to switching, in addition to the baseline UE assumption agreed in RAN4 #104e, further discuss the two options in the next meeting:
· Option 1: Introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
· Potential proposals on the granularity of the optional UE capability can also be discussed.
· Option 2: Do not define other optional features to allow the other Tx chain to be used for transmission on the band with the number of Tx chain unchanged during the switching period.

In our view, by default RAN4 shall assume the band with the number of Tx chain unchanged not expected to allow UL transmission as baseline.
Considering an example Band A/B/C, Band A supports UL MIMO. The three Tx switching pairs are supported by a UE: A+B, B+C, A+C
If band A not changed, Tx switching is applied Band B->C, it is only possible for band A continue transmission when it is not impacted by band B or C or transient response during B->C switching, for example, band B or C do not have harmonic frequency or close proximity relationship with band A and no sharing resource between changed and unchanged Tx paths. If A+B or A+C is switching to band A UL MIMO, even one Tx path is maintained as band A, due to UL MIMO involves phase coherency that the unchanged path may still requires phase adjustment that UL outage shall be allowed.
Observation 4: Only when there’s no harmonic frequency or close proximity relationship between the Tx chain unchanged due to switching and Tx chain of switched band pair and no any shared hardware resource, UL transmission on the band with the number of Tx chain unchanged is possible during UL switching.
Sub-topic 1-5: Applicability of DL interruption
Way forward:
Further discuss in the next meeting:
· For SUL+TDD+FDD combinations, for Tx switching between SUL and TDD bands, whether or not DL interruption on the SUL and TDD bands is required.

Our main concern regarding the discussion in RAN4#104-bis-e is when there’s FDD band involved, there must be simultaneous Rx/Tx operation. So it would be possible to have impact to receiving band when there’s Tx switching under such operation. DL interruption shall be allowed when there’s impact on DL band. RAN4 can adopt same approach as specified in R16/R17.
Proposal 2: DL interruption shall not be precluded when switching band pairs includes FDD band. R16/R17 approach can be re-used for R18 UE.
3. Conclusion
For single-TAG:
Observation 1: For same UE which is R18 UE, it is ok to report same switching period when it is under R16/R17 network
Observation 2: For different UE, RAN4 shall not put restriction on Tx switching period between different UE since the capability is implementation dependent
Observation 3: Tx switching period is reported by UE capability signaling that is UE implementation dependent. We don’t see how can a R18 UE report same switching period as R16/R17 UE. We also don’t think switching period shall be same between different UE
Proposal 1: RAN4 shall not put restriction on Tx switching period that is UE implementation dependent

Observation 4: Only when there’s no harmonic frequency or close proximity relationship between the Tx chain unchanged due to switching and Tx chain of switched band pair and no any shared hardware resource, UL transmission on the band with the number of Tx chain unchanged is possible during UL switching.
Proposal 2: DL interruption shall be allowed when switching band pairs includes FDD band. R16/R17 approach can be re-used for R18 UE.
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