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1. Introduction
In RAN4#93, the RF requirements and test point analysis was provided in a number of papers, and a WF was approved in [1]. The key contents are:
· Test configurations introduced based on supported mode
· Current assumption is UE can only support one mode. This could also be updated based on RAN1 progress
	 
	1 port, rank1
	2 ports, rank1

	Mode 1
	-
	TPMI2 (Note 1)

	Mode 2
 
	FFS [(Note 4)]
	Full power TPMI(s) UE reported  (Note 2)

	
	
	

	None
“The other mode”
	- 
	TPMI: [One random selected] (Note 3)

	Note 1: No need to be tested if Rel-15 UL-MIMO rank2 is supported and verified.
Note 2: Random selection of one TPMI is considered to limit the test case number.
Note 3: All the full power TPMI(s), typically one should be tested.
[Note 4: This only applies to Mode 2 thus cannot be used for other modes. In addition, if Rel-15 introduced similar case, this tentative point would be totally unnecessary.]


· At least introduce MOP requirements for Full Tx Power feature in Rel-16 eMIMO.
· Study whether other cases, such as emission requirements should be verified or not.
In this contribution, further discussion on the requirements and various aspects are provided.
2. Discussion
Requirements for Full Tx power 

For UL-MIMO feature, currently there are a number of Tx requirements including MOP/MPR/Emission etc as summarized in [2]. They are basically following the LTE case and ensuring multiple UL verification. However, there is debate on whether simplifications could be made for newly introduced R16 Full Tx power configurations, e.g. considering only test MOP. 
Admittedly, testing maximum output power without testing corresponding emission requirements seems to be a risky option. However, this is a Rel-16 feature based on Rel15, and in order to give a judgement on whether only MOP is sufficient, we have to understand what have been already tested. 
Firstly, all UEs would be tested against basic Tx test using single Tx antenna, no matter whether UL-MIMO is supported or not. This would ensure single Tx performance. For UEs that support UL-MIMO, a list of Tx requirements would be tested using rank2 configuration and multiple Tx antenna would be used. In another word, there is already two complete set of RF tests based on the configuration of maximum output power for UL-MIMO capable UE, one set for 1Tx and one set for 2Tx, and both of the two transmit chains are verified for typical configurations.
Observation 1: There is already two complete set of RF tests based on the configuration of maximum output power for UL-MIMO capable UE, one set for 1Tx and one set for 2Tx, and both of the two transmit chains are verified for typical configurations.

It has already been discussed and agreed that for Rel-16 Full Tx power, Mode 1, 2 ports rank1 test is not necessary provided that UL-MIMO is supported and tested already, since there is no difference from RF point of view. For other modes, actually the typical implementation can also be similar to basic single Tx test. For typical implementation of Mode 2, the 2ports case using Full power TPMI(s) is actually selection of one Tx antenna which is similar to the basic configuration already been tested. Even if other implementation such as antenna virtualization is used, the rank2 UL-MIMO test can also be regarded as similar test cases. 
So based on these analysis, for UE that already supporting Rel-15 UL-MIMO, testing the whole set of Tx tests could be redundant for new configurations of Full Tx power tests. It is preferred to do simplification, and preferably only MOP test is done.
Proposal 1: For UE that already supporting Rel-15 UL-MIMO, testing the whole set of Tx tests could be redundant for new configurations of Full Tx power tests. It is preferred to do simplification, and preferably only MOP test is done. 

Mode2 Test for 1 port rank1 
In the WF [1]; it has been FFS on whether there should be a verification for Mode2 Test for 1 port rank1. 
In [3], it has been agreed that “Transparent TxD UE behaivor is not specified in Rel-15 RAN4 core requirements”. So there could be no similar TxD test. In this sense this test could be reasonable at least from functional point of view. However, even if this test is introduced, there is still question that how many tests should be tested, e.g. whether only MOP is enough or not. 
Observation 2: This Mode2 1port test was absent at least from functional point of view. If this is to be tested and UL-MIMO is already supported, may be MOP is enough.
Others
In the current WF, there is following note for Mode2 and [Mode 0] respectively.

Note 2: Random selection of one TPMI is considered to limit the test case number.

Note 3: All the full power TPMI(s), typically one should be tested.
It is proposed to use remove the square brackets. Confirm to use random selected one full power TPMI for 
There is still ambiguity on the TPMIs selected for mode 2 and [mode 0]. It should be noted that TPMI =2 for rank 1 is not supported. For simplicity reason, it is proposed that test only one TPMI is used for each Mode. 
Proposal 2: Only one TPMI is used for each test if multiple TPMIs could satisfy Full Tx Power.
3. Conclusion

This paper further discussed the requirements for UL Full Tx Power. The following observations and proposals were provided:
Observation 1: There is already two complete set of RF tests based on the configuration of maximum output power for UL-MIMO capable UE, one set for 1Tx and one set for 2Tx, and both of the two transmit chains were verified for typical configurations.

Observation 2: This Mode2 1port test was absent at least from functional point of view. If this is to be tested and UL-MIMO is already supported, may be MOP is enough.
The following proposals were provided 
Proposal 1: For UE that already supporting Rel-15 UL-MIMO, testing the whole set of Tx tests could be redundant for for new configurations of Full Tx power tests. It is preferred to do simplification, and preferably only MOP test is done. 

Proposal 2: Only one TPMI is used for each test if multiple TPMIs could satisfy Full Tx Power.
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