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1 Overall description

In RAN4 #108, RAN4 has the discussion about the open issues for Rel-18 Tx switching enhancement, and has reached the following agreements and request RAN2 to help design signallings and the related solutions, if needed.
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 how to determine the switching period for A+B and A+C  when the UE is configured with band combination A+B+C. If there is ambiguity in RAN2’s view, RAN2 can figure out a solution, if needed.
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. More background is also provided.
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. The actual switching case is up to UE implementation, rather than UL grant scheduling or RRC configuration. 
· Case-1: One of the two Tx chains switches from band A to band B, the other Tx chain is unchanged on band C
· Case-2: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band C to band B. 
· Parallel switching is performed between the two Tx chains
· Sequentially switching is performed between the two Tx chains
An optional capability is agreed to independently report switching period for the case-2 above 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.

· 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 case, RAN4 agreed the following solutions:
· Introduce optional per-BC UE capability related to band ordering based approach to distinguish the case-1 and case-2:

· Associating the 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)} .
The band ordering based approach is illustrated in the attachment in more details.
2 Actions

To 3GPP RAN1, RAN2
ACTION: RAN4 respectfully asks RAN1 and RAN2 to take into account the above information in their work.
To 3GPP RAN2

ACTION: RAN4 respectfully asks RAN2 to figure out a solution for Issue 1, if needed, and capture the optional capability for Issue 2 & Issue 3.
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