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1.	Introduction
We previously showed [1] that some UE variants would need to simultaneously support ULFPTx while also relying on transparent Tx diversity (‘tTxD’). In this contribution we address the concern that a UE that employs a full power PA will be allowed higher MPRs if it asserts tTxD. 
2. 	Discussion
2.1	Applicable MPR for tTxD and ULFPTx
The Rel-16 ULFPTx feature enabled UEs with multiple topology options to meet their power class requirements. The modes of ULFPTx differ in what is conveyed to the network in terms of power capability of each SRS port. A brief description as it pertains to tTxD is below:
Per the intent of Mode 1 ULFPTx, UEs are expected to meet their power class requirements with multiple ports, but no one port is expected to meet the power class requirement on its own. These UEs have no ‘full power TPMIs’, so there is no case where rated power can be expected from a single connector. This type of UE must therefore assert tTxD to convey that valid UL signal is available over multiple connectors. 
Similarly, Mode 2 ULFPTx allows construction of a virtual port by transparently using multiple PAs at the same time. These UEs too may have to assert tTxD to convey that valid UL signal is available over multiple connectors.
[bookmark: _Hlk85029377]A noteworthy detail is RAN1 design only defines a ‘port’ (PUSCH or SRS in this case), it is mute on the mapping between ports and PAs or equivalently, antenna connectors. So, even in the case of UEs that declare full power TPMIs, the network cannot presume existence of a full-power PA if the UE asserts the tTxD flag. 
Observation 1: In the case of a UE that declares a full power TPMI, the network cannot presume existence of a full-power PA if the UE also asserts the tTxD flag.
Now, the MPR set for this configuration (tTXD asserted) allows more output power back off compared to a single Tx implementation and has been established in 6.2G.2. There was concern in online discussion as well as in [2] that a UE could avail of these relaxed MPRs simply by asserting tTxD, even if it possessed a full power PA. 
Observation 2: A PC2 UE can avail of relaxed MPRs in 6.2G.2 V17.3 simply by asserting tTxD, even if it possesses a full power PA.
We previously showed [1] a diversity scheme that could be employed by a 23+26 PC2 UE where each chain would be operating in a backed-off condition even at 26 dBm UL power, either with single or 2 port operation. This is an example of a UE that needs to assert the tTxD flag, and at the same time can easily comply with single Tx MPRs in 6.2.2, rather than those in 6.2G.2, because of the backed-off operating point.
Observation 3: A PC2 UE may need to assert tTxD while at the same time being compliant with single Tx MPRs rather than the relaxed MPRs in 6.2G.2.  
Since it is not feasible to prevent a PC2 UE that asserts tTxD from being allowed higher MPRs (despite having a full power PA), an alternative way to allow a UE to declare compliance with single Tx MPRs as an enhanced capability. This declaration can be achieved by extending the tTxD capability [2] to include the new variant. 
Proposal 1: The tTxD capability shall be extended to include a third type of UE (‘TxD_singleTxMPR’) that implements Tx diversity but complies with single Tx PC2 MPR of 6.2.2 of TS38.101-2. 
As pointed out in [2], there may be additional benefits to the network by sharing knowledge of the UE’s implementation.
2.2	Proposed redirection clause
It is understood the RAN4 need to include a redirection clause so UEs that use multiple antenna connectors while transmitting on one port are subject to the correct requirement set. Here is an example of how the existing 6.xD can be modified to achieve this redirection (v16.8 excerpt included as cut and paste for reference):
[image: ]
Proposal 2: Redirection clause for UEs that support ULFPTx and assert tTxD:
If UE does not support Tx diversity or supports TxD_singleTxMPR [xx, TS 38.306] and 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 6.2.1/2 apply for the power class as indicated by the ue-PowerClass field in capability signalling. For a UE that supports TxD_singleTxMPR the output power is defined as the sum of the output power from both UE antenna connectors.  
If a UE supports Tx diversity and 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.1/2 apply for the power class as indicated by the ue-PowerClass field in capability signalling. 
3. 	Conclusion
Observation 1: In the case of a UE that declares a full power TPMI, the network cannot presume existence of a full-power PA if the UE also asserts the tTxD flag.
Observation 2: A PC2 UE can avail of relaxed MPRs in 6.2G.2 V17.3 simply by asserting tTxD, even if it possesses a full power PA.
Observation 3: A PC2 UE may need to assert tTxD while at the same time being compliant with single Tx MPRs rather than the relaxed MPRs in 6.2G.2.  
Proposal 1: The tTxD capability shall be extended to include a third type of UE (‘TxD_singleTxMPR’) that implements Tx diversity but complies with single Tx PC2 MPR of 6.2.2 of TS38.101-2. 
Proposal 2: Redirection clause for UEs that support ULFPTx and assert tTxD:
If UE does not support Tx diversity or supports TxD_singleTxMPR [xx, TS 38.306] and 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 6.2.1/2 apply for the power class as indicated by the ue-PowerClass field in capability signalling. For a UE that supports TxD_singleTxMPR the output power is defined as the sum of the output power from both UE antenna connectors.  
If a UE supports Tx diversity and 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.1/2 apply for the power class as indicated by the ue-PowerClass field in capability signalling. 
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