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1. Introduction
The following proposal was endorsed in RAN #99:
· UL/SUL indicator field is excluded from a DCI format 0_X.
· Task RAN4 to assess the additional, if any, RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL; report to RAN#100 with the goal of striving for potential normative work supporting the case where a UE is configured with two serving cells, each with SUL
· E.g., whether back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier could be supported without any switching period, or 
· E.g., whether it is only feasible to support such configuration in the UL Tx switching framework with UE capability based switching period
· Example band combinations are referred to in RP-223553 (RP-230719)
· Further check the status in RAN#100
In RAN4 #106e-bis, the RAN task was discussed and an WF was approved in [1]. The contribution further discusses the issues tasked by RAN.
2. Discussion
2.1 	Assess specification and UE implementation impacts to support configurations described in RAN task in the UL Tx switching framework
UE implementation impact to support configurations as described in RAN task in the UL Tx switching framework with UE capability based switching period
The following was captured in the WF: 
Agreement: For band combinations in approved WID, access UE implementation for dualUL between two NULs, switchedUL between {SUL1,NUL1}, {SUL1,NUL2}, {SUL2,NUL2}, {SUL2,NUL1} and {SUL1,SUL2}.
· Option 1: No UE implementation issue.
· Option 2: UE implementation issue is observed.
Under Rel-18 Tx switching framework, for switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, we support option 1. With the Rel-18 switching framework, dynamic switching between different uplink configurations is supported and up to 2Tx chains at UE are needed. So, no UE implementation issue is observed, which is with the same situation as Tx switching across 3/4 bands under pure CA framework. 
Proposal 1: Under Rel-18 Tx switching framework, for switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, dynamic switching between different uplink configurations is supported and up to 2Tx chains at UE are needed, and so no UE implementation issue is observed.

RAN4 specification impact to support such configuration in the UL Tx switching framework with UE capability based switching period
The following was captured in the WF: 
Agreement: For band combinations in approved WID, access RAN4 specification impacts for dualUL between two NULs, switchedUL between {SUL1,NUL1}, {SUL1,NUL2}, {SUL2,NUL2}, {SUL2,NUL1} and {SUL1,SUL2}.
· Option 1: No RAN4 specification impacts and Rel-18 UL Tx switching framework can be reused.
· Option 2: ON-OFF time mask applicability for SUL and NULs in the dual SUL configuration should be specified
· Option 3: other impact is observed
For switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, we support option 1. 
For option 2, there is no ON-OFF time mask requirement for SUL and its corresponding NUL in single-SUL configuration case. So, we don’t see the need to add such time mask requirement for dual-SUL configuration as well.
Proposal 2: Under Rel-18 Tx switching framework, for switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, no additional RAN4 specification impact is observed.

2.2  Assess specification and UE implementation impacts for back-to-back transmissions
UE implementation impact to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
The following was captured in the WF: 
Agreement: For band combinations in approved WID, access UE implementation impacts for simultaneous transmission between two NULs, back-to-back transmissions between {SUL1,NUL1}, {SUL1,NUL2}, {SUL2,NUL2}, {SUL2,NUL1} and {SUL1,SUL2}.
· Option 1: New UE implementation is needed to support back-to-back transmissions without any switching period.
· Option 2: No UE implementation issue.
In our view, if we discuss this issue based on the UL configurations already included in the basket WI , new UE implementation is needed to achieve 0us switching and back-to-back transmissions. 
Meanwhile, if three more UL configurations can be added in the 2-SUL cell basket WI, no UE implementation issue is observed. Taking CA_n41A-n95A_n79A-n98A as example, the three UL CA configurations in red need to be added in RAN4 specification. With this, we don’t see any UE implementation issue to support the  back-to-back transmissions between two SUL carriers and between SUL carrier and non-corresponding NUL carrier since the number of bands in uplink configuration is still 2.
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Proposal 3: For back-to-back transmissions between two SUL carriers and between SUL carrier and non-corresponding NUL carrier, 
· Based on the UL configurations already included in the basket WI, new UE implementation is needed to support back-to-back transmissions without any switching period.
· If three more UL CA configurations (in red below) can be added in RAN4 specification, no UE implementation issue is observed. 
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RAN4 specification impact to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
The following was captured in the WF: 
Agreement: For band combinations in approved WID, access RAN4 specification impacts for simultaneous transmission between two NULs, back-to-back transmissions between {SUL1,NUL1}, {SUL1,NUL2}, {SUL2,NUL2}, {SUL2,NUL1} and {SUL1,SUL2}.
· Option 1: No RAN4 specification impacts.
· Option 2: No RAN4 specification impacts except of band combination configurations.
· Option 3: RAN4 specification impacts are observed. 
As discussed in the previous issue, we support option 2 to add three UL CA configurations for each of the 2-SUL cell configurations, to avoid new UE implementation and achieve more flexible spectrum usage.
Proposal 4: For back-to-back transmissions between two SUL carriers and between SUL carrier and non-corresponding NUL carrier, add three UL CA configurations for each of the 2-SUL cell configurations, to avoid new UE implementation and achieve more flexible spectrum usage.
3. Conclusion
The contribution discussed the band configuration with two serving cells and each cell with one SUL band, with the following proposals:
Proposal 1: Under Rel-18 Tx switching framework, for switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, dynamic switching between different uplink configurations is supported and up to 2Tx chains at UE are needed, and so no UE implementation issue is observed.
Proposal 2: Under Rel-18 Tx switching framework, for switchedUL between {SUL1, SUL2}, {SUL1, NUL2} and {SUL2, NUL1}, no additional RAN4 specification impact is observed.
Proposal 3: For back-to-back transmissions between two SUL carriers and between SUL carrier and non-corresponding NUL carrier, 
· Based on the UL configurations already included in the basket WI, new UE implementation is needed to support back-to-back transmissions without any switching period.
· If three more UL CA configurations (in red below) can be added in RAN4 specification, no UE implementation issue is observed. 
	SUL band combination with CA
	Uplink CA
configuration or SUL configuration

	CA_n41A-n95A_n79A-n98A
	SUL_n41A-n95A
SUL_n79A-n98A
CA_n41A-n79A
CA_n41A-n98A
CA_n95A-n79A
CA_n95A-n98A



Proposal 4: For back-to-back transmissions between two SUL carriers and between SUL carrier and non-corresponding NUL carrier, add three UL CA configurations for each of the 2-SUL cell configurations, to avoid new UE implementation and achieve more flexible spectrum usage.
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