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Introduction
In RAN4#106e-bis, RAN4 discussed whether and how to define the exact location of switching period for Rel-18 Tx switching across 3 or 4 bands and band-combination fallback behavior. With respect to sub-clause 6.1.6 of TS 38.214, RAN4 asks RAN1 a question on the definition and understanding of T0 [1].
In RAN2#121bis-e, RAN2 discussed introduction of UE capability for Rel-18 UL Tx Switching. RAN2 could not conclude whether the UE needs to explicitly report if it supports 2Tx-2Tx switching for every band pair used for Rel-18 UL Tx switching and asks to confirm the correct understanding. Furthermore, RAN2 asks which of the identified options matches the understanding on the selection of applied switching periods when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair [2].
In this contribution, we provide our views on the questions in LSs [1] and [2].
Discussion
RAN4 asks the following question to RAN1 in [1].
On the definition and understanding of T0:
· When gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, in RAN4 understanding, the T0 is the starting time for an uplink transmission on the switched-to carrier from network scheduling perspective and the starting time of actual uplink transmission from UE perspective. 
· When gNB does not provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier, and the switching period is located at the switch-to carrier according to the RRC signalling uplinkTxSwitchingPeriodLocation, UE may omit uplink transmission on certain symbol(s) on the switch-to carrier. In this case, is T0 the starting time of uplink transmission from network scheduling perspective, or the starting time of actual uplink transmission from UE perspective?


In 38.214, T0 is the time reference with respect to which the UE processing procedure time Toffset related to reception of the DCI is defined:
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch (…)”
For UL switching for carrier aggregation, the actual UL switching gap NTx1-Tx2 where the UE may omit UL transmission during the gap if applicable conditions are met applies to “any of the carriers”. For UL switching for SUL, T0 is specifically defined as the start time of the first symbol of the transmission occasion of the UL channel or signal.
Therefore, when the switching period is configured on the switch-to carrier according to RRC uplinkTxSwitchingPeriodLocation, T0 should still be the starting time of UL transmission from network scheduling perspective. The gap on the configured switch-to carrier should then be absorbed by the last symbols of the period T0-Toffset to preserve the principle that T0 can correspond to the transmission occasion without requiring an adjustment by the gNB scheduler to determine the begin of actual UL transmissions.
Proposal 1: T0 is the starting time of uplink transmission from the network scheduling perspective.

RAN2 asks the following question to RAN1 and RAN4 in [2].
Question 1. (To RAN1 and RAN4)
RAN2 respectfully asks RAN1 and RAN4 to take above agreement on RAN2 intention into account and asks for feedback if there is any issue.
RAN2 could not conclude whether the UE needs to explicitly report if it supports 2Tx-2Tx switching for every band pair used for Rel-18 UL Tx switching.
RAN2 is not sure which is the correct understanding:
· The UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands
· The UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g. based on the presence/absence of 2Tx-2Tx switching period).


In our view, feature independence is required between UL MIMO and UL Tx Switching. Even if the UE supports 2 layers/ports UL MIMO on two bands, it must remain possible to separately implement and indicate UE capability for support of UL Tx Switching on the two bands. The choice to implement 2 layers/ports UL MIMO on two particular bands should not result in the need to then also implement corresponding UL Tx switching capability for the UE vendor.
Proposal 2: The UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g., based on the presence/absence of 2Tx-2Tx switching period).

RAN2 asks the following question to RAN4 and asks RAN1 for feedback if there is any issue [2].
Question 3. (To RAN4)
RAN2 respectfully asks RAN4 which of the options below matches RAN4 understanding on the selection of applied switching periods when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair.
Option 1: Based on implicit rules, e.g. 2Tx-2Tx switching period is only applicable when performing UL switching between two bands (e.g. 2P+0P<=>0P+2P) and 1Tx-2Tx period is applied for the other switching cases (e.g. UL Tx switching that involves 3 or 4 bands, such as band A + band B<=>band C, band A+ band B <=>band C + band D). FFS on the switching case of 2P+0P<=>1P+1P.
Option 2: Based on explicit RRC configuration, i.e., gNB configures which period is applied. FFS on the granularity of the configuration.


In our view, Option 1 (based on implicit rules) is more complex to implement for both gNB and UE due to its dependency on the reported UE capabilities and the actual gNB-supported switching cases. Option 2 (based on explicit RRC configuration) is therefore simpler in the sense that after the UE reports its required switching periods, the gNB then configures the value for the UE.
Proposal 3: Option 2: Based on explicit RRC configuration, i.e., gNB configures which period is applied. FFS on the granularity of the configuration.

Conclusion
In this contribution, we made the following proposals:
Proposal 1: T0 is the starting time of uplink transmission from the network scheduling perspective.
Proposal 2: The UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g., based on the presence/absence of 2Tx-2Tx switching period).
Proposal 3: Option 2: Based on explicit RRC configuration, i.e., gNB configures which period is applied. FFS on the granularity of the configuration.
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