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1	Introduction 
In RAN4 # 105 meeting, Release 18 UE uplink Tx switching enhancements were discussed and the approved ways forward can be found in [1]. In this contribution, we further discuss the impacts of switching one TX chain on the other TX chain and make proposals for the UE RF requirements.
2	Discussions 
2.1	Impacts of Switching One TX Chain on The Other TX Chain
· For the impact on the band with the number of Tx chain unchanged due to switching, RAN4 # 105 agreed with the baseline assumption from the RAN #104e meeting, which is that when one of the TX chains is triggered to switch from one band to another band, another TX chain, which is in any of the bands, is also not expected to be used for transmission during the TX switching among the 3 or 4 bands. In addition to this baseline assumption, RAN4 #105 also agreed to add the following option moving forward: 
· Option 1: Introduce an 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.  
· We believe that adding this option could result into UE RF TX performance degradation due the following two observations: 
· Observation # 1a: If the frequency of the TX band being switched is close to the frequency of the band not being switched, a frequency pulling of the unswitched band could generate frequency errors high enough to violate the +/-0.1ppm TX frequency error requirement during the switching period. Additionally, the TX EVM specification could be violated during the switching period if the phase error is high enough due to the switching process. An example of this case is shown below, where the UE TX is being switched from Band 1 to Band 2 while Band 3 is not being switched. If Band 1 is n39 (1880MHz-1920MHz) for example, Band 2 = n40 (2300MHz – 2400MHz), and Band 3 = n41 (2496MHz – 2690MHz), then n41 frequency could be pulled, resulting into an increase in n41 TX frequency error and EVM. 
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Figure 1: Example of switching case that could be problematic: UE UL TX is switched from Band 1 to Band 2, while Band 3 stays the same.

·  Observation # 1b: Even if the Band 2 frequency and Band 3 frequency are far apart, if the PLLs generating these frequencies share the same power supply which is not well regulated, frequency pushing could be another issue that could also introduce errors on Band 3 TX frequency and EVM degradation.
 Due to the two potential issues mentioned above, we believe that implementing Option 1 feature could result into UE TX RF performance degradation.

Proposal # 1: Because Option 1 could result into UE RF performance degradation, we prefer that studies from other companies about implementing this option be considered before final decision is made.
2.2	Granularity on the Optional UE Capability
· For the Option 1 described above, RAN4 # 105 Meeting also agreed to further discussed the following two associated options:
· Option 1a: per band pair per BC
· Option 1b: per band per band pair per BC
· Observation # 2: As explained above, if the UE is triggered to switch from (Band 1 + Band3) to (Band2 + Band3) with Band 1 being switched to Band 2 while Band 3 is kept unchained, there could be a potential TX performance degradation, depending on the closeness of Band 2 and Band 3 frequencies and depending on the hardware implementation. Therefore, there will be certain band combinations that could work better than others. We would then propose that this optional UE option be implemented per band per band pair per BC.

Proposal # 2: For the optional UE capability, we propose that Option 1 be implemented per band per band pair per BC because of Observations 1a, 1b, and 2.
3	Conclusions
Observation 1a: If the frequency of the TX band being switched is close to the frequency of the band not being switched, a frequency pulling of the unswitched band could degrade the TX performance of the band not being switched (frequency error and EVM degradation).
Observation 1b: Frequency pushing could also affect the performance of the transmitter of the unswitched band.
Proposal 1:	On Option 1, we prefer that further studies from other companies should be considered before the final decision is made.
Proposal 2: For the optional UE capability, we propose that Option 1 to be implemented per band per band pair per BC.
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