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Introduction
WF [1] in RAN4 #107 reached the following agreement. This contribution further discusses the two issues.
Issue 1-2-1: For non-coherent UE support fullpowerMode1 TPMI index 2
Agreements:
· FFS, RAN4 targets to finalize the TPMI index selection for non-coherent UE in August RAN4 meeting.
Issue 1-2-2: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1: multi-TPMI based test method 
· Option 1a: measure TRP under each TPMI, and then average TRPs as final performance metric. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· Option 1b: measure TRP under each TPMI with index 2~5, no further processing. How to define requirement is FFS. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· Option 1c: measure and record best EIRP at each test point (swept over all applicable TPMIs at each measurement grid), and then integrate all the measured best EIRPs into a TRP-like performance metric. TPMI index 2~5;
· Option 2: single-TPMI based test method
· Option 2a: measure TRP under TPMI index 2, as the final performance metric;
· Option 2b: measure TRP under one of TPMI index within 3~5, as the final performance metric; 
Discussion and Proposals
According to Table 6.2D.1-3 (copied below) from TS38.101-1 [2], fullpowerMode1 is for one layer two ports with TPMI index of 2. 
Table 6.2D.1-3: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	Number of Tx Port
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM NOTE3
	1
	2
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0 or 1NOTE2

	Mode-full power
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0,1

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].
NOTE 3:	For PUSCH configured with ul-FullPowerTransmission set to fullpowerMode1, all the transmitter requirement for CP-OFDM based modulation does not need to be verified if the requirements for 2-layer UL MIMO according to Table 6.2D.1-2 has been verified.



Table 7.3.1.1.2-5A (copied below) in TS 38.212 [3] shows that TPMI index 2 is for non-coherent UL MIMO when ul‑FullPowerTransmission = fullpowerMode1.
Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports or Second Precoding information, if transform precoder is enabled and ul-FullPowerTransmission = fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved



Non-coherent case has no requirement on relative phase variation between two transmit antennas. As a result, TRP measurement under fullpowerMode1 would experience the same problem of phase drift between the two antennas observed in TRP tests under TxD, and there is no agreed TRP test procedure for TxD yet. 
Observation 1: fullpowerMode1 in ul-FullPwerTransmission with TPMI index 2 could experience the same problem of phase drift between the two antennas observed in TRP tests under TxD.
Proposal 1: fullpowerMode1 is equivalent to TxD in terms of TRP measurement and can be treated as such.
The aim of TRP is to test performance of all antennas because efficiencies of the individual antennas are different. TPMI index 0 and 1 enable such test when transmitting separately. In fact, such test could also be done outside the context of UL MIMO. 
Proposal 2: TRP tests for TPMI index 0 and 1 should not be included in UL MIMO tests. 
In UL MIMO, only one of TPMI index 2 to 5 values needs to be tested because TPMI index 2 to 5 would form the same beam, but pointing in different directions. Because the aim of TRP is to test the antenna efficiency, which TPMI index is used for TRP measurement is less important as long as both antennas are involved. This could also save test time as TPMI index runs from 0 to 27 with four antennas if performance metric for four antennas in UL MIMO is included in future work items.
In addition, TRP is designed to measure isotropy of radiated power under the assumption that power should ideally be distributed equally in all directions. Both option 1 and 2 under issue 1-2-2 still rely on such assumption, which becomes less applicable in the case of beams produced by multiple antennas. Instead, beam concept should be used with two or more antennas which intend to radiate in a specific direction. If the beam concept goes beyond WID, then WID should be changed accordingly, e.g. in RAN #101, in order to complete this work item. Otherwise, defining OTA performance with four antennas in future work item would inherit the same problem. 
[bookmark: _GoBack]Proposal 3: use a single TPMI index selected between 2 and 5 to test two antenna performance with [15%‑ile] of EIRP CDF as an OTA metric.
Proposal 3 simplifies test procedures because a single TPMI index selected from 2 to 5 involves both antennas, and provides a future-proof method for OTA performance with more antennas. The value of [15%‑ile] can be further discussed.
Conclusion
This contribution makes the following observation and proposal.
Observation 1: fullpowerMode1 in ul-FullPwerTransmission with TPMI index 2 could experience the same problem of phase drift between the two antennas observed in TRP tests under TxD.
Proposal 1: fullpowerMode1 is equivalent to TxD in terms of TRP measurement and can be treated as such.
Proposal 2: TRP tests for TPMI index 0 and 1 should not be included in UL MIMO tests.
Proposal 3: use a single TPMI index selected between 2 and 5 to test two antenna performance with [15%-ile] of EIRP CDF as an OTA metric.
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