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Introduction
[bookmark: _Hlk58595024]In this contribution we share our views on the remaining maintenance issues for multi-carrier enhancements in Rel-18.
Discussion on maintenance issues for Rel-18 NR MC enhancements 

In RAN1#115, following agreement was made related to timeline considerations for the case when two DCIs may trigger the UL Tx switching case involving 4 bands, i.e. A(1Tx) + B(1Tx) -> C(1Tx) + D(1Tx)

Agreement
For UL Tx switching, if an UL transmission with starting symbol at T0 is scheduled to a UE, the UE is not expected to be scheduled with another UL transmission overlapping with the first UL transmission in time and resulting in interruption on the first UL transmission by a DCI arriving later than T0-Toffset.
· FFS: whether any specification impact is needed considering the existing cut-off time specified in S6.1.6 of TS 38.214.
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band B->band C+ band D), and when the two UL transmissions on band C and band D are at least partially overlapped in time domain, the Toffset of timeline T0-Toffset for switching is determined based on the switching gap defined for a single Tx switching in [8, TS 38.101-1].
· T0 is the starting point of the earlier transmission among the two uplink transmissions (band C + band D). This does not change the definition of T0 in current specifications.
· FFS: whether any specification impact is needed.

Based on the above agreement, the main difference in Rel-18 compared to previous releases is that T0 needs to be determined from one of the two UL transmission after the UL Tx switching. Essentially, current specification doesn’t consider such scenario from timeline point of view. Therefore, if this agreement is not captured in the specification, then UE behavior is not clear on which of the two T0 from the two UL transmissions after the UL Tx switching will be applied by the UE. Therefore, we think that the specification should be included to update the text to capture the above agreement. Based on this, we think following TP should be included in the specification TS 38.214 for release 18.

	[bookmark: _Toc45810627][bookmark: _Toc155777419]6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
[bookmark: _Hlk39056336]-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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 given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213]. For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions 




Proposal 1: Adopt following TP for TS 38.214 in section 6.1.6
· Reason for TP: Agreement made in RAN1#115, but was left as FFS if specification update is necessary or not. 
· Consequence if TP is not adopted: If the agreement from RAN1#115 is not captured in the specification, then UE behavior is not clear on which of the two T0 from the two UL transmissions after the UL Tx switching will be applied by the UE.

	6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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 given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213]. For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions.




Another new issue that we identified is related to a CR that has been agreed in RAN4#107 for UL Tx switching with dualTAG [2]. In [2], following TP was adopted for TS 38.101 in section 6.3A.3.3.1:

	Time masks for Tx switching due to switching period are defined in clauses 6.3A.3.3.2-6.3A.3.3.6 for both single TAG and dual-TAG scenarios. When a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs invloved in one switching event, the timing advance difference should be considered additive to the switching period. The UE may omit uplink transmission on OFDM symbols that partially or fully overlap with the switching period. 



Based on this TP in RAN4, we point out that that timing advance difference is considered additive to the switching period in case of two TAGs are involved in the UL Tx switching. However, in RAN1, there is corresponding agreement or TP. In RAN1, the switching gap  in section 6.1.6 of TS 38.214 is simply based on the reported values by UE. It doesn’t take into account the additional timing advance difference. In our view, it is not clear whether/how RAN1 specifications takes this additional timing advance difference into account. If it is not captured in RAN1, then we would like to capture in RAN1 specifications one of the following options.
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling 
· Option 2: Switching gap  is combination of the reported switching period value by UE and the timing advance difference, if any, in case of two TAGs involved for UL Tx switching

Observation 1: In RAN4, it is agreed, and TP was adopted that when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period, however, it is not clear whether/how this is taken into account in RAN1 specification.

Proposal 2: To align with the RAN4 agreement and the adopted TP stating, “when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period”, RAN1 shall discuss, agree to one of the options and update the specification accordingly:
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling and is not expected to be accommodated within the UE’s reported switching period value
· Option 2: In addition to the switching gap  required for UL Tx switching, an additional timing advance difference is applied, in case of two TAGs involved for UL Tx switching
Conclusion
In this contribution, we have discussed our views on the remaining maintenance issues for multi-carrier enhancements in NR Rel-18 and provided following proposals:
Proposal 1: Adopt following TP for TS 38.214 in section 6.1.6
· Reason for TP: Agreement made in RAN1#115, but was left as FFS if specification update is necessary or not. 
· Consequence if TP is not adopted: If the agreement from RAN1#115 is not captured in the specification, then UE behavior is not clear on which of the two T0 from the two UL transmissions after the UL Tx switching will be applied by the UE.
	6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
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 given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213]. For uplink switching configured with 4 bands, if an uplink switching is triggered for two uplink transmissions, T0 is selected from the earlier transmission among the two uplink transmissions.



Observation 1: In RAN4, it is agreed, and TP was adopted that when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period, however, it is not clear whether/how this is taken into account in RAN1 specification.

Proposal 2: To align with the RAN4 agreement and the adopted TP stating, “when a UE is configured with dual-TAG, for up to two band pairs with at least two cells corresponding to two TAGs involved in one switching event, the timing advance difference should be considered additive to the switching period”, RAN1 shall discuss, agree to one of the options and update the specification accordingly:
· Option 1: Timing advance difference due to two TAGs involved for UL Tx switching is taken into account by gNB scheduling and is not expected to be accommodated within the UE’s reported switching period value
· Option 2: In addition to the switching gap  required for UL Tx switching, an additional timing advance difference is applied, in case of two TAGs involved for UL Tx switching
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