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Introduction
The CR for Rel-16 TxD was endorsed in last RAN4 meeting [1]. The remaining requirements to be further discussed are MPR/A-MPR and EVM.
Besides the core requirements, there are some undetermined test issues, which are captured in the WF in [2].
In addition, how to address the Rel-15 TxD is still flying, and it also depends on the response from RAN2 on the feasibility of enabling release-independent support of the new TxD capability from Rel-15 for PC2. 
This contribution discusses the issues on these three aspects.
Discussion
TxD remaining requirements
MPR
We have proposed the PC2 MPR requirements for 2Tx for several meetings. Based on our measurement evaluation, MPR for both DFT-s-OFDM and CP-OFDM are obviously increased especially for the edge RB allocation. The proposed MPR values for power class 2 UE supporting 2Tx transmission are listed in Table 1.
Table 1: Maximum power reduction (MPR) for power class 2 with 2Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	
	QPSK
	≤ 4
	≤ 1
	0

	
	16 QAM
	≤ 4
	[bookmark: OLE_LINK13]≤ 2
	≤ 1

	
	64 QAM
	≤ 4
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 
	QPSK
	≤ 4
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 4
	≤ 3
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 6.5


During the discussion in last meeting, some companies thought the proposed values may be too stringent and want to further check the values for PC2 MPR. To make progress, we are open to new inputs from other companies. 
Observation 1: Only PC2 MPR requirements for TxD/UL MIMO are not determined yet. 
A-MPR
A-MPR was listed as a remaining issue for TxD, but since usually A-MPR is band specific, we think that A-MPR requirement can be decoupled with the general TxD requirements.
Similar discussion also happened in RAN#91e meeting, where the common understanding is that A-MPR is band related and need not be considered for the general requirement. 
Thus though the A-MPR clause is kept in the CR for TxD, only the framework of applicable A-MPR should be considered.
Observation 2: A-MPR as band specific requirements could be decoupled from the general TxD requirements, which should not be obstacle for the completion of TxD requirements. 
EVM
Two options for EVM requirements are left for further discussion in last meeting, i.e.
· Option 1: As in agreed WF R4-2008465
· 
· Option 2: As has been provided in R4-2102917:
· 
· where  is the correlation coefficient of the transmitter noise
In our view, both are acceptable for us.  
TxD test related issues
UE behaviour under conformance testing
Regarding the UE behaviour under conformance testing, there options are listed.
· 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.

Firstly, we disagree that a specific test mode should be developed just for the TxD related test, which cause unnecessary burden for UE implementation. And we don’t think that Tx diversity status should be maintained all the time during the test. Once the output power lowered down to a certain level, there is no need to transmit at two antenna connectors, which would be a natural implementation choice for UE vendors. As our understanding is that there should be no test mode enable or disable TxD, the pre-condition seems not necessary, which should be up to UE implementation. So our preference is option 2a.
It is proposed not to keep TxD status unchanged all the time during the test and no test mode is needed.
Power splitting behaviour
There are two options for power splitting behaviour:
· Option 1: Only allow equal power split between connectors
· 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 connectors
For simplicity of measurement, our view is that the power could be split equally between connectors, however, the power does not have to be equally split in real application, which is up to UE implementation and we think such flexibility left to UE is necessary. 
It is proposed to leave the power splitting to UE implementation. Detailed test cases can be determined by RAN5.
Handling of Rel-15 TxD
A new TxD UE capability was agreed to be introduced in Rel-16, and an LS was sent to RAN2 in last meeting. In the LS, it says,
RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting transparent TxD.
RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15 for PC2, if possible.
In our view, there could be different ways to handle the Rel-15 issue, but how to handle the Rel-15 TxD requirements depends on the progress in RAN2. 
Observation 3: how to handle the Rel-15 TxD requirements depends on the progress in RAN2.
Conclusion
Remaining issues for TxD are discussed in this contribution. 
Observation 1: Only PC2 MPR requirements for TxD/UL MIMO are not determined yet. 
Observation 2: A-MPR as band specific requirements could be decoupled from the general TxD requirements, which should not be obstacle for the completion of TxD requirements. 
Observation 3: how to handle the Rel-15 TxD requirements depends on the progress in RAN2.
For the TxD requirements, we think the focus of the group should be on MPR and EVM requirements, and leave the band specific A-MPR for further study after completion of the TxD big CR.
Proposal 1: Focus on the MPR and EVM requirements to complete the TxD CR. Only consider the framework of A-MPR and decouple the band specific requirements and the general requirements.
For the measurement issues, we have the following proposals:
Proposal 2: It is proposed not to keep TxD status unchanged all the time during the test and no test mode is needed.
Proposal 3: It is proposed to leave the power splitting to UE implementation. Detailed test cases can be determined by RAN5.
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