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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The relation between ULFPTx modes and TxD has been widely discussed in last meeting, and views are divergent. WF [1] is agreed, however, with many options to be further discussed. This paper tries to decouple the TxD and ULFPTx capabilities and find some easy solutions for the ULFPTx fallback requirement mapping.

2 Discussion
In the RAN4#95e LS to RAN1 [2] it was agreed that “the applicability of transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx” and then in RAN4#100e meeting the moderator summary [3] it was further agreed that “Agree no dependency between txDiversity-16 and ul-FullPowerTransmission”. From these previous agreements it should be clear that no dependency between TxD capability and ULFPTx capability. 

Observation 1:    It was agreed that “the applicability of transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx” and “no dependency between txDiversity-16 and ul-FullPowerTransmission”.

With the observation 1 above, we don’t see the meaning of connecting TxD with ULFPTx anymore, they are two separate capabilities actually.

[bookmark: _Hlk95491103]When it comes to UE PA configurations, there are agreements for TxD, i.e. “only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD”. Meanwhile, it was well recognized that when RAN4 define requirements certain UE architectures will be referred, however, there is no restriction in UE implementation as long as it can meet the requirements. 

Similar to ULFPTx modes, as confirmed by RAN1 no dependency on UE implementations, but it should be noticed that when RAN1 design the ULFPTx modes it has assumed some reference architecture, and RAN4 can reuse these reference architectures to define requirements and not meaningful to further debate about the UE implementations. As is well known about the reality that what kind of PA implemented by UE is unknown to outside and it can only be interpreted by its capability signaling. For example, UE with capability of ULFPTx mode 1 can be supported by UE with 23+23, 23+26, or 26+26 PAs, but when ULFPTx mode 1 is reported and activated it will work in 23+23 mode.

Observation 2:    It was well recognized that when RAN4 define requirements certain UE architectures will be referred, however, there is no restriction in UE implementation as long as it can meet the requirements.

Proposal 1:         No dependency in UE implementation of PAs between TxD and ULFPTx since these capabilities are independent as already agreed and RAN4 only use reference architecture to define requirements rather than limit UE implementations.

Therefore, the discussion of ULFPTx and TxD can be decoupled, and only rely on UE capability signaling to handle the requirements that UE shall meet.

Proposal 2:         Decouple TxD and ULFPTx UE requirement mapping, and only rely on UE capabilities to decided which requirement UE shall meet.

Currently there are ULFPTx requirements defined for UL MIMO mode, and 1T/TxD requirements defined for single antenna port mode. The requirement application could be as below according to UE capabilities: 
· For UEs support ULFPTx and TxD, then no matter which ULFPTx modes it supports when fallback to single antenna port the TxD requirements apply. 
· For UEs support ULFPTx but not support TxD, then no matter which ULFPTx modes it supports when fallback to single antenna port the 1Tx requirements apply.

Proposal 3:         For UE support TxD, when it fallback from ULFPTx modes, the TxD requirements apply. For UE not support TxD, when it fallback from ULFPTx modes, the 1Tx requirements apply.

Proposed changes are as below:

	6.2D.1	UE maximum output power for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors. The period of measurement shall be at least one sub frame (1 ms).
….
If UE not indicating Tx diversity [xx, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling. 

If UE indicating Tx diversity [xx, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2G.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
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