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1 Introduction
WID of multi-carrier enhancement was agreed in [1]. There is one objective related to UL Tx switching across 3 or 4 bands.
	· UL Tx switching schemes across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands for both single TAG and multiple TAGs configurations (RAN1, RAN4)

· UE capability and RRC configuration related signalling (RAN2)

· Note: strive for RAN1/2 design agnostic with the number of bands, i.e., common design between 3 and 4 bands

· Note: no additional TAG is introduced for UL transmission on a carrier without corresponding DL carrier

· Note: this objective does not target to extend the SUL framework to support more than 1 SUL for 1 NUL


In last RAN2 meeting and especially the post meeting email discussion [xx], it seems we have got good progress in many issues. In this contribution, we would like to discuss some very detailed issues.
2 Discussion

2.1 Switching Scenarios
With current progress from RAN1 and RAN4, the switching scenarios comprise of switching options listed below.
1) Scenario 1: Normal UL Tx switching between bands in band pairs supporting DualUL/SwitchedUL

2) Scenario 2: Switching from one band pair to another band pair
2-1) Target band pair confusion if the scheduled band is within multiple band pairs 

2-2) Switching from A+B->A+C where the 1T at band A is un-interrupted 

In Scenario 2-1, there may be confusions that UE do not know the exact band pair network would like UE to switch. For example, with the following two possible target band pairs:
· Entry 1: A+C, dualUL

· Entry 2: B+C, switchedUL

When the uplinkTxSwitching-DualUL-TxState-r17 indicates 1T and network schedules band C with 1P, UE would not have clear information which entry it should go to. During email discussion [2], most companies feel comfortable that UE prioritizes dual UL band pair with the associated band (A associated with C). We also agree this is a possible way-out, but we think an LS to RAN1 is needed to avoid different understandings from working groups. 
Proposal 1: Send an LS to RAN1 on whatever RAN2 agrees to address the confusion at UE on which band pair (between entry 1 and entry 2) to switch to when network schedules 1P on band C.
· Entry 1: A+C, dualUL

· Entry 2: B+C, switchedUL

In Scenario 2-2, when UE performs switching from A+C->B+C with band C un-interrupted, UE actually switches 1T at band A to B. It should be noted that 1T A->B switching does not belong to normal UL Tx switching. At present, we see two motivations for UE to report band pair A+B for 1T-1T switching.

1) Motivation 1: To address RAN4 requirement to support a per-band-pair report of bands that can be transmitted without interruption while the other Tx chain is switching across that band pair
2) Motivation 2: To report switching period for 1T-1T Tx switching
Therefore, it would be good to check if companies share the understanding that if UE is allowed to report band pairs for 1T-1T switching, for which switching option is not carried.
Proposal 2: RAN2 to confirm that UE is allowed to report band pairs for 1T-1T UL Tx switching, without reporting switching option.
2.2 UE Capability on Minimum Separation Time between Two UL Tx Switching

RAN1 confirmed the working assumption on minimum separation time between 2 consecutive switching instances. It is defined as a maximum of X us and the switching gap required for the second uplink switching, where X us is subject to UE capability with a value set of {0us, 500us}. 

	Confirm the working assumption with following updates

(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 

· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.

· X us is subject to UE capability with a value set of {0us, 500us}

· 


With the latest progress in RAN1, we think RAN2 can discuss how to support it now. From our understanding, it should be a per UE capability.

Proposal 3: Introduce a per UE capability on minimum separation time between 2 consecutive UL Tx switching instances. 
2.3 Inter-operability between Rel-18 UE and legacy network

During the email discussion [2], it was observed that companies may have different understanding on how to support the inter-operability between a Rel-18 UE and legacy network on UL Tx switching.

Question 1: Can legacy (Rel-16/17) network comprehend Rel-18 UL Tx switching FSC with 3/4 bands? Or separate FSC rows are required merely for legacy network.

During the discussion, one company explained their thought that even for Rel-16/17 FSC, UE can still report the FSC with 3/4 bands supporting UL Tx switching. We don’t recall Rel-16/17 have ever discussed about this but if indeed Rel-16/17 UE is allowed to do so, there would be no trouble for Rel-16/17 network to comprehend the Rel-18 FSC.
On the other hand, we think network is always required to upgrade to read the advanced UE capability somehow especially for the release independent parameters defined in RAN4. Therefore,

Proposal 4: Rel-16/17 network should be able to comprehend the Rel-18 FSC with 3/4 bands to derive Rel-16/17 UL Tx switching capability.
If UE supports larger value in certain parameters with 2 bands, Rel-18 UE is free to report additional rows in FSC to indicate two bands FSC as legacy.
Question 2: Should Rel-18 UE report Rel-16/Rel-17 band pairs?
Conventionally, for one certain feature, an advanced UE should also report its capability for older release to let legacy network comprehend. In this case, if the Rel-18 UL Tx switching feature re-use the legacy Rel-16/17 band pairs, there would be no further issues. But if a separate band pair list is used for Rel-18 UL Tx switching, RAN2 should discuss whether the legacy Rel-16 band pairs are repeated.
In addition, as we discussed above, besides the normal 1T-2T/2T-2T UL Tx switching band pairs, there would be 1T-1T switching case. For those 1T-1T band pairs, we should also discuss whether a new list of band pairs is required.

Proposal 5: RAN2 to discuss whether to re-use Rel-16 band pairs for Rel-18 UL Tx switching reporting.

3 Conclusion
Based on the above discussion, our proposals are:
Proposal 1: Send an LS to RAN1 on whatever RAN2 agrees to address the confusion at UE on which band pair (between entry 1 and entry 2) to switch to when network schedules 1P on band C.
· Entry 1: A+C, dualUL

· Entry 2: B+C, switchedUL

Proposal 2: RAN2 to confirm that UE is allowed to report band pairs for 1T-1T UL Tx switching, without reporting switching option.
Proposal 3: Introduce a per UE capability on minimum separation time between 2 consecutive UL Tx switching instances. 
Proposal 4: Rel-16/17 network should be able to comprehend the Rel-18 FSC with 3/4 bands to derive Rel-16/17 UL Tx switching capability.
Proposal 5: RAN2 to discuss whether to re-use Rel-16 band pairs for Rel-18 UL Tx switching reporting.
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