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1. Introduction
In RAN4#94-e, a WF was agreed for Tx switching between two uplink carriers [1]. There are strong concerns on how to capture the existing relevant agreements into specs. In particular, for the agreements on rank adaption and power class:

	· Rank adaptation
· Capture the following RAN4 #93 agreement as normative text in 38.101-1 and 38.101-3
· For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).

· Power class
· Capture the following RAN4 #93 agreement on power class clarification in 38.101-1 and 38.101-3
· Power class declaration will NOT be changed between case 1 and case 2. 
· Rel-16 power class singaling will be followed for Tx switching between case 1 and case 2. 


We understand that wording of the original agreements might have different interpretation, thus some clarification is needed, and the corresponding texts included into specs should be based on the clarification.
2. Discussion
2.1 Rank adaptation
The ultimate intention of introducing this feature is to allow one of the uplink carriers which has a larger bandwidth to make full use of two concurrent transmitters at UE side. This is enabled by Case 2 where both transmitters are active. So the target to have the agreement is to ensure the UE supporting UL Tx switching shall activate the two transmitters for the carrier, no matter via 2-layer UL-MIMO transmission, or even single-layer transmission. 
But during the previous discussions, confusions popped up on single-layer transmission. Actually, even for single-layer transmission in Case 2, there is an assumption that there are two antenna ports configured, and single layer is mapped onto two antenna ports via a certain TPMI, and of course, so does 2-layer transmission in Case 2 where two layers are mapped onto two antenna ports via a certain TPMI. So the key is that two antenna ports are configured in Case 2.
Observation 1: Two antenna ports should be configured in Case 2, where either two-layer or single-layer data is mapped onto two antenna ports.
In order to avoid misunderstanding, the agreement can be further clarified that it is mandated for the UE supporting UL Tx switching that two antenna-port transmission shall be supported, and the texts captured into specs related to rank adaptation should be based on the clarification. 
Proposal 1: RAN4 clarify that for UE supporting UL Tx switching, it is mandated to support two antenna-port transmission on carrier 2, and whether to map 2-layer or single-layer data onto two antenna ports follows the BS scheduling and rank adaptation (if rank adaptation is applicable) and capture this into specs.
2.2 Power class
The original agreement on power class indicates that the power class declaration will not be changed between case 1 and case 2. Suppose that power class declaration for case 1 is PCA, and power class declaration for case 2 is PCB, then there could be two understandings on the agreement:
1) PCA does not have to be the same as PCB. The switching between Case 1 and Case 2 itself does neither change the power class declaration of case 1, nor case 2. This means that in Case 1, power class declaration as PCA is maintained before and after switching, and in Case 2 power class declaration as PCB is the same before and after switching.
2) Power class declaration is the same for both Case 1 and Case 2, i.e., PCA = PCB. And it does not change before and after switching.
Proposal 2: RAN4 clarify which of the two understanding on the power class for UE supporting UL Tx switching and capture this into specs.
3. Conclusion
In this paper, we have the following observation and proposals for clarifying the existing agreements on UL Tx switching:
Observation 1: Two antenna ports should be configured in Case 2, where either two-layer or single-layer data is mapped onto two antenna ports.
Proposal 1: RAN4 clarify that for UE supporting UL Tx switching, it is mandated to support two antenna-port transmission on carrier 2, and whether to map 2-layer or single-layer data onto two antenna ports follows the BS scheduling and rank adaptation (if rank adaptation is applicable) and capture this into specs.
Proposal 2: RAN4 clarify which of the two understanding on the power class for UE supporting UL Tx switching and capture this into specs.
4. Reference
R4-2002815 Way forward on RF requirements for Tx switching between two uplink carriers, CTC etc.
1
