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1 Introduction
RAN#94 approved Rel-18 Multi-carrier enhancements WI [1]. As one of the objectives in the WI, UL Tx switching across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs is included. RAN4#105 agreed to introduce an advanced UE feature as captured in a related WF [2]. This paper provides our views on the remaining issue of the granularity of the optional UE capability for the advanced UE feature.
	From WF [2]
Issue 1-2-1: Impact on the band with the number of Tx chain unchanged due to switching
Way forward:

· For the band with the number of Tx chain unchanged due to switching, in addition to the baseline UE assumption agreed in RAN4 #104e, 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.
· Down-select and decide the granularity of the optional UE capability in RAN4 #106:
· Option 1a: per band pair per BC

· Option 1b: per band per band pair per BC

· Other options are not precluded
· Note: this optional advanced UE ability is not considered for the following case, as per the RAN4 #104e agreement

· The switching is between band A and B, one of Tx chain is switched between band A and B, the other Tx chain keep unchanged with band B.


2 Discussion

2.1 New switching pattern in Rel-18 compared to Rel-17/16
To make better understanding on Rel-18 Tx switching scenarios, this section summarises our understanding of new switching pattern in Rel-18 which is not seen in Rel-17. In our understanding, we can categorize 7 patterns as shown in Figure 2.1-1 and Figure 2.1-2. Figure 2.1-1 shows Tx switching patterns between Tx cases which are seen in existing Rel-17 Tx switching. In case of CA option 1 (switchedUL), there is only Pattern 3 irrespective of the number of bands. Figure 2.2-2 shows new Tx switching patterns seen in case of 3 or 4 bands in Rel-18 at least with CA option 2 (dualUL). Pattern 7 is only for 4 bands case.
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Figure 2.1-1: Existing Tx switching patterns in Rel-17 UL Tx switching
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Figure 2.1-2: New Tx switching patterns seen in case of 3 or 4 band
2.2 Advanced UE feature agreed in last meeting
Understanding on UE behaviour 
Regarding advanced UE feature, we think such scenario occurs in new switching pattern in Rel-18. More specifically, the advanced UE feature agreed in last meeting is associated with pattern 4 in Figure 2.1-2.
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Figure 2.2-1: Example of Tx switching for pattern 4 with issue 1-2
For Pattern 4, there is one band associated with Tx chain which is not involved with Tx switching, and the switching at another Tx chain is performed between different bands from the band. Figure 2.2-1 shows an example to compare advanced UE behaviour with baseline UE behaviour. Here, we take an example of Tx switching from bands A+B to A+C where band B is switched to band C, and band A is kept to be used. A switching period for B to C is assumed to set to band C. For baseline UE, UE is not allowed to transmit in band A even if band A is not involved Tx with switching. On the other hand, advanced UE can transmit in band A during switching from B to C.
Granularity of UE capability 
Regarding the granularity of UE capability, we consider the following four options. To avoid any misunderstanding, we describe an example for each option. In examples, for simplicity, band pair “X=>Y” indicates “Tx switching from band X to Y”, and “X+Y” indicates “dual UL in band X and Y”. We assume four band CA band combination CA_A-B-C-D for all examples.
· Option 1a: per band pair per BC

· example

· If UE indicates the UE capability in band pair B=>C in a band combination CA_A-B-C-D,

· Then the UE can keep transmission in band A during B=>C, and in band D during B=>C.
· Option 1b: per band per (switching) band pair per BC

· example

· if UE indicates the UE capability in band A in a (switching) band pair B=>C in a band combination CA_A-B-C-D
· Then the UE can keep transmission in band A during B=>C

· Option 1c: per band per (dual UL) band pair per BC
· example

· if UE indicates the UE capability in band A in (dual UL) band pair A+B in a band combination CA_A-B-C-D
· And if UE indicates the UE capability in band A in (dual UL) band pair A+C in a band combination CA_A-B-C-D
· Then the UE can keep transmission in band A during B=>C
· Option 1d: per band per BC
· example

· if UE indicates the UE capability in band A in a band combination CA_A-B-C-D
· Then the UE can keep transmission in band A during B=>C, and during B=>D, and during C=>D
There is a trade-off among these options. Option 1d can reduce the signalling size, but loses the UE implementation flexibility. On the other hand, option 1b and 1c have good UE implementation flexibility but the signalling size would be larger. We would like to ask companies which option has better granularity considering real UE implementation. But one thing we care about is option 1b may have unnatural signalling structure because “UE indicates the UE capability in band A in band pair B=>C” where the indicated band is not involved in the band pair. If UE supporting the advanced UE feature in a certain band is more likely to support the feature in other bands as well, we would like to take option 1d. But if not, we think option 1a or 1c may be better option to give a better UE implementation flexibility and the signalling structure seems natural.
Observation 1: There is a trade-off among these options in terms of signalling size and UE implementation flexibility.

Observation 2: Option 1b may have unnatural signalling structure because “UE indicates UE capability in band A in band pair B=>C” where the indicated band is not involved in the band pair.
Observation 3: If UE supporting the advanced UE feature in a certain band is more likely to support the feature in other bands as well, option 1d would be better.
Proposal 1: Consider taking option 1d for the granularity of the advanced UE capability agreed in issue 1-2-1 in [2]. 

Observation 4: If the granularity of option 1d is not aligned with real UE implementation, it is also acceptable to take option 1c.
3 Conclusion

Here we summarize our proposals: 
Observation 1: There is a trade-off among these options in terms of signalling size and UE implementation flexibility.

Observation 2: Option 1b may have unnatural signalling structure because “UE indicates UE capability in band A in band pair B=>C” where the indicated band is not involved in the band pair.
Observation 3: If UE supporting the advanced UE feature in a certain band is more likely to support the feature in other bands as well, option 1d would be better.
Proposal 1: Consider taking option 1d for the granularity of the advanced UE capability agreed in issue 1-2-1 in [2]. 

Observation 4: If the granularity of option 1d is not aligned with real UE implementation, it is also acceptable to take option 1a or 1c.
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