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1 Introduction
For Rel-18 multi-carrier enhancements WI [1], as one of the objectives, UL Tx switching across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs is included. One of remaining issues is clarification and further optimization on reporting switching periods capability between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}. To address this issue, RAN4#108 discussed a LS to RAN2 and it was not approved, but, in our understanding, it is near to consensus. Another issue is the scope of dual SUL scenario. There was a progress in RAN#101 and we would like to finalize this work based on RAN guidance.
2 Switching periods between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}
One of remaining issues is clarification and further optimization on reporting switching periods capability between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}. To address this issue, RAN4#108 discussed a LS to RAN2. Although it was not approved, in our understanding, it is near to consensus. The content of the final version in last meeting (not endorsed) is shown as below:
	In RAN4 #108, RAN4 has the discussion about the open issues for Rel-18 Tx switching enhancement, and has reached the following agreements.

Issue 1: Length of switching period for the fallback band combinations
From RAN4 UE implementation perspective, when UE support the two Tx switching band combinations of band A+B+C+D and band A+B+C+E, it is possible that UE has different switching periods for the same band pair, for example:
· For band A+B+C+D, A+B with period 35us, A+C with period 140us
· For band A+B+C+E, A+B with period 140us, A+C with period 35us
In this case, RAN4 would like to check with RAN2 whether the existing signalling mechanism can determine the switching period for A+B and A+C when the UE is configured with band combination A+B+C. 

Issue 2: Three-band switching case
Note: The conclusion in this issue is to override the agreement for ‘The unaffected band case’ included in R4-2310495, LS to RAN2 in the last meeting. The changed part is to revise the [on-unaffected-band-involved]  definition so that a new value from the set {35 us, 140 us, 210 us} would be reported instead of a fixed relaxed value. 

When the bands scheduled for uplink transmission before Tx switching is band A and band C, and the bands scheduled for uplink transmission after Tx switching is band B and band C. 

An optional capability is agreed to independently report switching period for the case  that the unaffected band is involved in the switching process. 

· The granularity is per band pair (A, B), including the switch-from band and the switch-to band, per band combination.

· The UE is not required to transmit on any of the three bands during the switching period.

· Candidate values are {35u, 140us, 210us}, no other values to be added.

· When this capability is not reported, the switch period capability switchingPeriodFor1T-r18 for band pair (A, B) apply
· This capability cannot be reported simultaneously with the uplinkTxSwitchingMaintainUL-Trans-r18, since unaffected band will not be able to maintain transmission while involved in the switching

Issue 3: Four-band switching case

The baseline UE assumption was sent to RAN2 in the LS R4-2220548, with the switching period max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} for the four-band switching case where the bands scheduled for uplink transmission before Tx switching is band A and band B, and the bands scheduled for uplink transmission after Tx switching is band C and band D. RAN4 further identifies there are two cases below:
· Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D

· Case-2: One of the two Tx chains switches from band A to band D, the other Tx chain switches from band B to band C.

To improve the switching period for this case, RAN4 agreed the following solutions:

· Introduce optional per-BC UE capability related to band scheduled ordering based approach to distinguish the case-1 and case-2:

· Associating the scheduled ordering of bands for defining switch-from and switch-to pairs in switching configuration commands.

· Introduce new Tx chain-based Tx switching mechanism including reporting the preferred switched case by UE, and configuring the switched case by network among case-1 and case-2.

· Supporting the advanced capability of the switching period improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} .
This capability cannot be reported simultaneously with the [ uplinkTxSwitching1T1Tto1T1T].
The band ordering based approach is illustrated in the attachment in more details.



Actually, we are OK with this version of the LS. As described in our previous contribution [2], our original concern is that since there are several types of reporting mechanisms for switching periods between {1T, 1T, 0T, 0T} and {0T, 0T, 1T, 1T}, it is unclear whether different types of capability can be reported simultaneously or not, and if it is allowed, what length of switching periods should be assumed in NW. This concern can be addressed by the yellow highlight parts in the LS above.
Proposal 1: RAN4#108-bis should discuss a LS to RAN2 using R4-2314933 as a baseline and send a LS to RAN2 during the meeting. 
3 Dual SUL scenario

Regarding whether dual SUL scenario should be included or not in Rel-18 Multi carrier enhancement, many RAN and RAN4 meetings had been discussing the issue. RAN#101 discussed the scope of dual SUL scenario again, and made a conclusion [3]. This section provides our view on how to capture the conclusion in RAN into the final CR.
RAN#101 meeting report captured the following conclusion. While the document itself was noted, slide 8/9/10 were endorsed.
	RP-232658
Summary for discussion [RAN1-R18-ULTxSwitching]                           NTT DOCOMO

related to RP-231562, RP-231971, RP-232090, RP-232418, RP-232443

RAN chair: proposals on slide 8/9/10 can be endorsed

CMCC: see WID in RP-232663


conclusion: proposals of slides 8/9/10 are endorsed
The document was noted.


The slide 8 is related to dual SUL configurations. We can see that dual SUL scenario, i.e., {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}, is supported in Rel-18 UL Tx switching framework with some restrictions. The restrictions are that “switching UL” or “dual UL” can be reported/configured for NUL+NUL, and only “switched UL” can be reported/configured for any other band pair including SUL such as between {SUL and another SUL}, between {SUL and corresponding NUL}, and between {SUL and non-corresponding NUL}. In addition, endorsed WF tasks RAN4 to clarify the restrictions in TS 38.101-1. 
[image: image1.png]* The scenario {SUL band + corresponding NUL band} + {SUL band + corresponding NUL
band} is supported in Rel -18 UL Tx switching framework with following restrictions.
- For the band pair between {NUL and NUL}, “switched UL" or “dual UL" can be reported/configured.
« For any other band pair including SUL (between {SUL and another SUL}, between {SUL and
corresponding NUL}, and between {SUL and non -corresponding NUL}), only “switched UL” can be
reported/configured in Rek18.
Back-to-back transmission (i.e., switching without having switching gap) between %SUL and another
SUL} and between {SUL and non -corresponding NUL} are not supported in Rel-18.
Note: this does not prevent a study and normative work to support simultaneous transmission
between {SUL and another SUL} and/or between {SUL and non -corres; ndln NUL} as well as
back-to-back transmissions between {SUL and another SUL} and/or bet UL and non -
corresponding NUL} in future release

« The same restrictions are applied to the scenarios {SUL band + corresponding NUL band} + 1
or 2 other NUL band(s).

+ For band pairs between {SUL and norcorresponding NUL} in this scenario, only “switched UL” can be
reported/configured in ReH8

+ Backto-back transmission (i.e., switching without having switching gap) between {SUL and reorresponding
NUL} in this scenario is not supported in Rel8

Note: this does not preclude a possible support based on other UE architecture than-R8IUL Tx switching
. Clarify the restrictions above at leastin TS38.101 -1 e.g., section 5.5C “Configurations for

. Noie TS38.214 may not need to capture the restrictions, and whether/how to capture restrictions in TS38.331/306
can be discussed in Q4 RAN2




Proposal 2: RAN4 updates the CR R4-2310270 to clarify the restrictions on dual SUL scenario according to endorsed slides in WF RP-232658 in RAN#101.
The content of section 5.5C in R4-2310270 is shown as below. And yellow highlight parts are proposed text from us to clarify the restrictions.
	5.5C
Configurations for SUL 
The configuration tables for SUL describe Bandwidth Combination Sets. Bandwidth Combination Set 4 and 5 contains all possible defined channel bandwidths for each band in the combination. The fact that BCS4 and BCS5 contains all channel bandwidths for each band does not alter if a bandwidth is mandatory or optional for a given band. Bandwidths that are identified as optional in Table 5.3.5-1 for a given release are still optional for UEs that support BCS4 or BCS5. , where the bandwidths the UE supports for each band, the maximum bandwidth and/or minimum bandwidth for the band in the band combination are indicated in the UE capabilities. Note that the minimum bandwidth is indicated only in BCS5 and BCS5 shall not be indicated together with BCS4 for a SUL configuration. For SUL band combinations including FR1 intra-band CA and with BCS4 or BCS5, the Bandwidth Combination Sets for the FR1 intra-band CA are BCS4 or BCS5.
For the NR SUL band configurations with inter-band CA in sub-clause 5.5C, when the capability [BandCombination-UplinkTxSwitch-r18] is present, three or four bands can be configured in the uplink with simultaneous uplink transmission on up to two bands, and the corresponding requirements for SUL band configurations with inter-band CA and with uplink assigned to one or two bands shall apply. For each uplink band pair in the NR SUL band configurations with inter-band CA, according to the capability [uplinkTxSwitching-OptionSupport],

–
if switchedUL is supported, uplink transmission on any one band of the band pair in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink assigned to one band on band X or band Y apply;

–
if dualUL is supported, simultaneous uplink transmission on the two NR UL bands from the band pair for which dualUL is declared in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink CA between the two uplink bands apply.
For SUL band configuration with inter-band CA, band pair(s) of two non-SUL bands with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption] is supported, and any other band pair(s) including SUL with switchedUL is supported, in this release of the specification.


Supplementary explanation on the proposed text is:

· “For SUL band configuration with inter-band CA,”

· We think it can cover the two scenario of {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}, and  {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) in the WF.
· “band pair(s) of two non-SUL bands with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption] is supported, and any other band pair(s) including SUL with switchedUL is supported,”
· We try to use wordings which are already used in the existing spec and CR R4-2310270 as much as possible. But it seems that “NUL” is not used now. “Non-SUL” is also not used now, but we think it may be more clear than “NUL” if we don’t introduce new definitions or symbols in section 3 in TS 38.101-1.
· “in this release of the specification.”
· This is intended to capture “Note: this does not prevent a study and normative work to support simultaneous transmission between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} as well as back-to-back transmissions between {SUL and another SUL} and/or between {SUL and non-corresponding NUL} in future release” in the WF.

· Other

· For “Back-to-back transmission (i.e., switching without having switching gap) between {SUL and another SUL} and between {SUL and non-corresponding NUL} are not supported in Rel-18.”, we guess that unless otherwise stated, it seems that non-0us switching periods should apply, so we did not put additional text. But we are open to discuss further.
We would like to note that we just want to clearly capture the conclusion in RAN, and we are open to discuss any other alternatives.
Proposal 3: Update R4-2310270 to add the following text in section 5.5C in TS 38.101-1 to clarify the restrictions on dual SUL scenario according to endorsed slides in WF RP-232658 in RAN#101.
· For SUL band configuration with inter-band CA, band pair(s) of two non-SUL bands with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption] is supported, and any other band pair(s) including SUL with switchedUL is supported, in this release of the specification.
4 Conclusion

Here we summarize our proposals: 
Proposal 1: RAN4#108-bis should discuss a LS to RAN2 using R4-2314933 as a baseline and send a LS to RAN2 during the meeting. 
Proposal 2: RAN4 updates the CR R4-2310270 to clarify the restrictions on dual SUL scenario according to endorsed slides in WF RP-232658 in RAN#101.
Proposal 3: Update R4-2310270 to add the following text in section 5.5C in TS 38.101-1 to clarify the restrictions on dual SUL scenario according to endorsed slides in WF RP-232658 in RAN#101.
· For SUL band configuration with inter-band CA, band pair(s) of two non-SUL bands with switchedUL or dualUL by the parameter [uplinkTxSwitchingOption] is supported, and any other band pair(s) including SUL with switchedUL is supported, in this release of the specification.
4
References
[1] RP-222251, Revised WID on Multi-carrier enhancements, NTT DOCOMO, INC.
[2] R4-2314933, LS on Rel-18 Tx switching enhancement, Huawei

[3] RP-232658, Summary for discussion [RAN1-R18-ULTxSwitching], Moderator (NTT DOCOMO, INC.)
1
3/3

