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1	Introduction
This contribution addresses an LS reply [1] from RAN1.
2	Discussion
2.1	Question 1
A following question 1 was provided in [1].
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In our understanding, switching period(s) for Rel-18 still can be the same as those for Rel-16 and Rel-17 and should be the same in the following reasons.
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Figure 2.1-1: Some possible reference architectures to have derived 140/210 us
The above Figure 2.1-1 are two possible reference architectures, which might have 140/210 us Tx switching periods for Rel-16 and Rel-17 from [2, 3], where RAN4 had taken into account several factors. Some specific examples are well summarized in [4] as follows.
1. DAC and BB chain need to be retuned from 10 MHz to 100 MHz
2. New data samples generated
3. Digital filters need to be settled
4. RF chain needs to be configured, (Drx in the picture) including ET initialization and possible RF switches
5. PLL need to be either switched or retuned
6. PA needs to be configured and biased
On the way to the conclusion, it turned out that some of the factors above can be processed in parallel [4, 5]. And reloading time for PLL(bullet 5) would be one of the key factors for 140 us as one of the Tx switching periods. On top of it, MTTD aspect was pointed out and one symbol(around 70 us for 15 kHz SCS) length was added to 140 us and 210 (140 + 70) us would have come. Hence, 210 us would have 37 us margin, i.e., 70 – 33 us(MTTD) = 37 us [6]. 
Because of Tx switching across 3 or 4 bands, the RF front end would become more complicated than that for Tx switching across 2 bands while still there is a restriction that up to 2 Tx simultaneous transmission is the maximum at an instance. Hence, the required switching period for Tx switching across 3 or 4 bands must not increase compared to that for Tx switching across 2 bands since for example, the number of frequencies as well as RF chains to be prepared are still up to two. Of course, though the required switching period to process per pair of UL bands can be different from pair to pair, they must somewhere within 0, 35, 140 or 210 (Except for EN-DC) us. 
Another important aspect that we need to take into account is system performance. Even if there were some architectures to require longer switching period due to Tx switching across 3 or 4 bands, we should not introduce longer switching period than defined values in Rel-16 and Rel-17 and the devices with such a longer switching period should not indicate corresponding Tx switching capability. In fact, several companies showed concern on the introduction of 210 us (though originally it was 250 us) from system performance perspective , e.g., [7, 8]. Moreover, provided that allowance of Tx switching across 3 or 4 bands means increase of possibility(more options from NW perspective) to find more suitable bands to be used at an instance and it would increase possibility to Tx switching more often than Tx switching across 2 bands. Though the UE may be able to use more suitable band(s) more occasionally, if Tx switching requires larger switching period per switching, it would cause system performance degradation for both UL and DL in the end and this makes this feature less attractive. 
For the above reasons, we propose the following.
Proposal 1: Tx switching periods for Rel-18 shall not be longer than those for Rel-16/17.
2.2	Question 2
A following question 2 was provided in [1].
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In our understanding, the question is if Band A in Figure 2.1-2 is impacted or not in each case. It’s noted the order of bands and cases for four bands are not considered for the sake of shorthand. In our understanding, another Tx chain (Band A in Figure 2.1-2) would not be always impacted due to the Tx switching and it depends on UE design. If redundant design for a band(s) is adopted, the band(s) would not be impacted or even if it’s impacted, the switching period would be short or long depends on UE implementation. Hence, the possible answer is as follows.
Proposal 2: Baseline UE assumption/behaviour for UL Tx switching across 3 or 4 bands is the same as those for UL Tx switching across 2 bands and the switching period(s) for across 3 or 4 bands shall not be longer than those for across 2 bands. 
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Figure 2.1-2: Possible cases for the question for three bands
3	Conclusion
As the result, we obtained the following two proposals.
Proposal 1: Tx switching periods for Rel-18 shall not be longer than those for Rel-16/17.
Proposal 2: Baseline UE assumption/behaviour for UL Tx switching across 3 or 4 bands is the same as those for UL Tx switching across 2 bands and the switching period(s) for across 3 or 4 bands shall not be longer than those for across 2 bands. 
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RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on potential increase of
switching period and UE’s complexity in case of UL Tx switching across 3 or 4 bands in comparison to 2
bands.
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RAN WG1 would like to respectfully ask RAN WG4 to provide their feedback on whether following
assumption can be considered as baseline UE assumption/behavior even in case of the UL Tx switching

across 3 or 4 bands.

“When one of the two Tx chains is triggered to switch from one band to another band, another Tx

>
chain which is in any of bands is also not expected to be used for transmission during the switching

period.”




