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1 Introduction
Full power transmission tests in eMIMO has been discussed in last meeting and WF [1] was agreed as below.

	 
	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.]


This paper further discusses on the eMIMO test configurations and also the RF requirements.
2 Discussion
2.1 Test configurations
Currently the core requirements defined in RAN4 includes basic requirements and UL MIMO requirements. It is clear that UL MIMO will be tested with two PAs activated and TPMI configuration [1 0; 0 1]. For the basic requirement testing, currently it is still under Tx diversity discussion [2]. Most likely the Tx diversity will not be supported by RAN4 spec which means the basic requirements will be tested with one antenna/PA activated.
Observation 1: Rel-15 UL MIMO is tested with TPMI [1 0; 0 1], basic requirements are tested with one antenna/PA activated.

The Rel-16 full power transmission in eMIMO defines three modes according to different UE PA capabilities. The scenarios analysis is as below table.
	
	Basic requirement tested PA
	UL MIMO tested PAs
	Transmit PA under new mode
	New test

	23PA1+23PA2
	PA1 or PA2
	23PA1 + 23PA2
	· Mode 1 with [1, 1] TPMI

· PA1 + PA2 are transmitted
	No, if UL MIMO are tested

	23PA1+26PA2
	PA2 (PC2)
	23PA1 + 23PA2
	· Mode 2 with [0, 1] TPMI

· PA2 is transmitted
	No, can be covered by basic test

	
	PA1 (PC3)
	23PA1 + 23PA2
	· Mode 2 with [0, 1] TPMI

· PA2 is transmitted
	Yes

	26PA1+26PA2
	PA1
	23PA1 + 23PA2
	· “The other mode” with [0, 1] TPMI

· PA2 is transmitted
	Yes

	
	PA1
	23PA1 + 23PA2
	· “The other mode” with [1, 0] TPMI

· PA1 is transmitted
	No, can be covered by basic test

	
	PA2
	23PA1 + 23PA2
	· “The other mode” with [0, 1] TPMI

· PA2 is transmitted
	No, can be covered by basic test

	
	PA2
	23PA1 + 23PA2
	· “The other mode” with [1, 0] TPMI

· PA1 is transmitted
	Yes

	
	PA1 or PA2
	23PA1 + 23PA2
	· “The other mode” with [1, 1] TPMI

· 23PA1 + 23PA2 transmitted
	No, can be covered by UL MIMO


According to the above, following observations can be notice:
Observation 2: Mode 1 can be covered by UL MIMO and no new requirement is needed if UL MIMO is supported.
Observation 3: For mode 2, e.g. UE with 23+26 PAs, the new test is needed only when UE reported PC3 in basic requirement otherwise no new requirement is needed.
Observation 4: For “the other mode”, e.g. UE with 26+26 PAs, the new test is needed only when the PA activated in basic requirement test is different from the PA activated by “the other mode” TPMI. However, it is unknown to the outside which PA the UE is activated in basic requirement and “the other mode”. Randomly select one TPMI to test UE can never guarantee UE performance with “the other mode”. 

Proposal 1: 
· [1, 1] TPMI is used for Mode 1 when UE not supporting UL MIMO.

· UE reported full power TPMI is used for Mode 2 when UE is tested with lower power class in basic requirements.

· All supported full power TPMIs are tested for “the other mode” to guarantee UE performance or test the UE based on the announcement and use different PAs between basic test and “the other mode” test.
2.2 Test configurations
From the table above, it can be known that this newly introduced operating mode actually means UE will use different PAs to transmit, in other words UE will stay in different transmission status. Only testing max power cannot guarantee UE emission performance. Therefore, all the max power related emission requirements should be tested.
Proposal 2: Test all the max power related emission requirements.
3 Conclusion
Observation 1: Rel-15 UL MIMO is tested with TPMI [1 0; 0 1], basic requirements are tested with one antenna/PA activated.

Observation 2: Mode 1 can be covered by UL MIMO and no new requirement is needed if UL MIMO is supported.
Observation 3: For mode 2, e.g. UE with 23+26 PAs, the new test is needed only when UE reported PC3 in basic requirement otherwise no new requirement is needed.

Observation 4: For “the other mode”, e.g. UE with 26+26 PAs, the new test is needed only when the PA activated in basic requirement test is different from the PA activated by “the other mode” TPMI. However, it is unknown to the outside which PA the UE is activated in basic requirement and “the other mode”. Randomly select one TPMI to test UE can never guarantee UE performance with “the other mode”. 

Proposal 1: 
· [1, 1] TPMI is used for Mode 1 when UE not supporting UL MIMO.

· UE reported full power TPMI is used for Mode 2 when UE is tested with lower power class in basic requirements.

· All supported full power TPMIs are tested for “the other mode” to guarantee UE performance or test the UE based on the announcement and use different PAs between basic test and “the other mode” test.
Proposal 2: Test all the max power related emission requirements.
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