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1. Introduction
In RAN4#98-e, there was a solid progress on NR transparent transmit diversity with a CR endorsed [1]. However, there are still some open issues to be discussed further [2]:
	· EVM for transparent TxD:
· Option 1: As in agreed WF R4-2008465
· 
· Option 3: As has been provided in R4-2102917:
· Option 3b.
· 
· where  is the correlation coefficient of the transmitter noise

· UE Behavior under Conformance Testing
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2a: TE will detect and sum for every power step and change in condition from declared connector, with no precondition
· Option 2b: TE will detect and sum for every power step and change in condition from declared connector, based on pre-condition that a repeatability of TxD activation/deactivation timing in a UE is maintained can be fulfilled.

· Power split behavior
· Option 1: Only allow equal power split between connectors
· Excludes 17+17+20 dBm implementations
· Excludes power control optimizations
· Option 1a: Per instructed as test mode, UE should keep equal power split between connectors in all cases. 
· Option 2: Allow any power split between connectors2

· Applicability of transparent TxD requirement: whether or not applicable to UE implementation without transparent TxD
· Option 1: Not applicable
· Option 2: Applicable


In this contribution, we share our views on how to resolve these remaining issues.  
2. Discussion
EVM
For the two options, for the sake of readability, we can let:


If EVM1 and EVM2 are equal, both options are identical, thus we can focus on the case when they are different.
And the difference of their squared values can be calculated as:

The difference can be further simplified as:

It is obvious that ∆ is larger than 0 if  and  are not equal, which implies that Option 3b gives a smaller composite EVM value for the transparent TxD given a non-identical pair of EVMs from two branches and power splitting, thus equivalently relaxes the final EVM requirement.
Observation 1: Option 3b provides a smaller value than Option 1 for a non-identical pair of EVM values, thus equivalently relaxes the final EVM requirement.
Proposal 1: Take Option 1 for calculating EVM for NR transparent TxD. 

UE Behavior under Conformance Testing
It actually involves two elemental issues to conduct a test when there is a change of the total transmit power:
(1) Whether or not to allow for change the Tx chains contributing to the transparent TxD if UE has more than 2 Tx chains?
(2) Whether or not to allow for change of the Tx power ratio between 2 Tx chains?
Of all 4 options, it can be concluded that for Issue (1), the active Tx chains are not changed. The only difference is whether or not to introduce a declaration on the active connectors. Option 1b can be ruled out since if it is not allowed to change the TxD status, it is unnecessary to introduce any kind of signalling to instruct the UE to do so. Option 2b will only complicate the testing. Option 2a implies that a UE performs its transparent TxD only on a fixed pair of Tx chains, which is not a reasonable assumption.
Observation 2: Of all 4 options, Option 1b is unnecessary if not allowing change of the TxD status during a test, and Option 2b only complicates the testing, and Option 2a implies an implementation restriction that a UE can perform transparent TxD only on a fixed pair of Tx chains.
Proposal 2: Take Option 1 for UE behavior under conformance testing with the clarification that both active connectors and power ratio between the two Tx chains are unchanged.

Power split behavior

Of the first two options, if only equal power is allowed, there is no need for an instruction during testing, so Option 1a is unnecessary.
If any power ratio is allowed, then it implies that power of each Tx chain could be changed during a transmission as long as the required total power is satisfied. Then a transient period may be needed to meet the power change during a transmission, which increases a loss of resources in the time domain.
Observation 3: A loss of resources in the time domain may potentially be expected if allowing any power ratio while maintaining the required total power.
Proposal 3: Take Option 1, i.e., equal power for power splitting behaviour.

Applicability of transparent TxD requirement
In current specs, some requirements, e.g., MPR are different for a UE with 1Tx or dual Tx. And for dual Tx, a UE may operate either in UL-MIMO mode, or transparent TxD mode. For a UE implementation without transparent TxD, it should meet requirements with 1Tx if it does not work in UL-MIMO. Thus transparent TxD requirements are not always applicable for a UE without implementing transparent TxD.
Proposal 4: Transparent TxD requirements are not applicable to a UE implementation without transparent TxD.
3. Conclusion
In this paper, we have the following observations and proposal for resolving the remaining issues for NR transparent TxD:
Observation 1: Option 3b provides a smaller value than Option 1 for a non-identical pair of EVM values, thus equivalently relaxes the final EVM requirement.
Observation 2: Of all 4 options, Option 1b is unnecessary if not allowing change of the TxD status during a test, and Option 2b only complicates the testing, and Option 2a implies an implementation restriction that a UE can perform transparent TxD only on a fixed pair of Tx chains.
Observation 3: A loss of resources in the time domain may potentially be expected if allowing any power ratio while maintaining the required total power.
Proposal 1: Take Option 1 for calculating EVM for NR transparent TxD. 
Proposal 2: Take Option 1 for UE behavior under conformance testing with the clarification that both active connectors and power ratio between the two Tx chains are unchanged.
Proposal 3: Take Option 1, i.e., equal power for power splitting behaviour.
Proposal 4: Transparent TxD requirements are not applicable to a UE implementation without transparent TxD.
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