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1   	Introduction 
In RAN4 meeting #110Bis (Changsha, China, 15th – 19th April, 2024) a CR introducing the support of  uplink Tx switching for CA with two contiguous aggregated carriers in each band was endorsed [1]. This feature was introduced as an optional Release 18 feature. In this discussion paper, we will share our views on adding this feature to the list of Release 18 UL Tx switching capabilities. 
2 Discussion
Through the endorsed CR R4-2406699, RAN4 has recently discussed and introduced time mask definitions for UL Tx switching between two bands with each having two contiguously aggregated carries (CCs) using the TEI process. However, as captured in the original scope of the WID [2], the current work plan limits the total numbers of CCs involved in the UL Tx switching to only 3 CCs not 4 CCs: We can clearly read “UE requirements to enable Tx switching between cases where 1 on band A and 2 contiguous aggregated carriers on band B…” as one of the main objectives of the WID. Therefore, the UL Tx switching involving 4 CCs is out of scope of the current NR multicarrier enhancement WID.

Observation #1: The current multi-carrier enhancement WID limits the numbers of CCs to 3 for UL Tx switching between two UL carriers.   

Additionally, in the current 3GPP specifications (TS38.822), there are three UL Tx switching signaling capabilities that are related to the number of CCs involved in the switching. The picture below shows the list of capabilities for the NR_RF_FR1_enh work item as specified in the TS38.822 feature list document. As highlighted, there are three UE capabilities, namely Dynamic Tx switching between 3CC 1Tx-2Tx switching (Index 16-2), Dynamic Tx switching between 3CC 2Tx-2Tx switching (Index 16-3), and  UL-MIMO coherence capability for dynamic Tx switching 3CC 1Tx-2Tx switching (Index 16-5).

Observation #2: There are 3 existing UL Tx switching capabilities in the TS38.822 specifications that are related to the number of CCs involved in the switching.   

If the new capability 2CC-2CC UL Tx switching involving 4 CCs is introduced in the specifications, 3 associated capabilities, similar to the existing 3 capabilities highlighted above, will have to be defined by RAN4 and approved by RAN2.   

Observation #3: If UL Tx switching involving 4 CCs is added in Rel-18, three associated additional UE capabilities will have to be defined by RAN4 and approved by RAN2. 

However, given the scheduling constraints to complete the UE feature list and to define all the required signaling capabilities by RAN2 in June, there may not be enough time left to define the additional capabilities and have them approved by RAN2.
Based on the arguments above, we can make the following proposal for 2CC-2CC UL Tx switching feature:

Proposal: 2CC-2CC UL Tx switching is out of scope of the original Multi-carrier enhancement WID and introducing in Rel-18 will require three additional UL capabilities to be created and approved by RAN2. Due to those reasons, we propose that this UL TX switching feature be added to the list of Rel-19 work items.  
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3        Conclusions
Observation #1: The current multi-carrier enhancement WID limits the numbers of CCs to 3 for UL Tx switching between two UL carriers.

Observation #2: There are 3 existing UL Tx switching capabilities in the TS38.822 specifications that are related to the number of CCs involved in the switching.

Observation #3: If UL Tx switching involving 4 CCs is added in Rel-18, three associated additional UE capabilities will have to be defined by RAN4 and approved by RAN2. 

Proposal: 2CC-2CC UL Tx switching is out of scope of the original Multi-carrier enhancement WID and introducing in Rel-18 will require three additional UL capabilities to be created and approved by RAN2. Due to those reasons, we propose that this UL TX switching feature be added to the list of Rel-19 work items.  
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