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1. Introduction
In the last RAN4#110 meeting, the discussion of TRP test method for UL MIMO metrics did not reach consensus and two more options were provided to move forward on this controversial topic [1].

[image: ]

It is expected to make decisions on this topic in RAN4 #110bis meeting. This contribution provides our views and proposals on the performance metric for coherent UE supporting TPMI index 2~5.

2. Discussion
In this paper, the four candidate options for performance metrics of coherent UL MIMO UE are analyzed and compared based on the agreed comparison criteria in the last meeting. 

For Option 1 (averaging TRPTPMIx), our considerations are commented in the below table.

	#
	Criteria
	Comments

	1
	Testing time (calculated based on R4-2311672), considering multiple AC stabilization times
	For Option 1a, 4 TPMIs should be tested, while for Option 1b, measuring 2 TPMIs is enough. Because there is conclusion that the sum of TRPTPMI2 and TRPTPMI3 equals to the sum of TRPTPMI4 and TRPTPMI5. So Option 1b need less testing time.

	2
	Performance metric consistency
	Option 1 can well align with both 1Tx test case and other 2Tx test cases (including TxD and non-coherent UL MIMO).
Option 1 also has consistency understanding with FR2 TRP concept.

	3
	Regulatory impacts
	Option 1 is aligned with FR1 regulatory radiated power measurement.

	4
	Statistical properties
	The averaging approach is adopted, which means each TPMI has equal opportunity to be scheduled by network. It is in line with the common understanding on the statistical characteristics of TPMI scheduling.

	5
	Alignment with Other SDOs
	Option 1 is aligned with CTIA spec and initial CCSA conclusions for 2Tx test case

	6
	OEM antenna design 
	Antenna design target is optimizing the averaging antenna efficiency of each radiator.

	7
	Operator network deployment
	Operator network may have a nominal deployment using the requirement of Option 1.

	8
	Representative of the operation in the field （Realism）
	As commented in Item 4, the averaging approach in Option 1 means each TPMI has equal opportunity to be scheduled by network. It is closer to the network and UE operation in the field.



For Option 2 (Max EIRPTPMIx), our considerations are commented in the below table.

	#
	Criteria
	Comments

	1
	Testing time (calculated based on R4-2311672), considering multiple AC stabilization times
	Option 2 needs all the 4 TPMIs to be measured, and the testing time are roughly equal to Option 1a.

	2
	Performance metric consistency
	Option 2 is new performance metric, which is not consistent with previous TRP-like metrics.

	3
	Regulatory impacts
	Option 2 is not aligned with FR1 regulatory radiated power measurement.

	4
	Statistical properties
	Option 2 indicates the best performance with the optimized network-UE co-operation, which has quite strict requirement for network scheduling. So statistically, Option 2 can not represent common performance in the real field.

	5
	Alignment with Other SDOs
	Option 2 is a new metric, which is not aligned with other SDOs.

	6
	OEM antenna design 
	Antenna design target is optimizing the directional antenna gain of UE antenna system with different TPMI index, while the gains on other directions are not guaranteed.

	7
	Operator network deployment
	If operators plan the network refer to the requirement of Option 2, there will be large percentage of poor coverage area when the network and UE co-operation is not well optimized.

	8
	Representative of the operation in the field （Realism）
	Currently, real-time optimized TPMI scheduling can not be guaranteed in the field.



For Option 3 (averaging Weighted Radiated Powers) and Option 4 (weighted averaging TRPsTPMIx), our considerations are commented in the below table.

	#
	Criteria
	Comments

	1
	Testing time (calculated based on R4-2311672), considering multiple AC stabilization times
	Option 3 and 4 need all the 4 TPMIs to be measured, and the testing time are roughly equal to Option 1a.

	2
	Performance metric consistency
	Option 3 and 4 is new performance metric, which is not consistent with previous TRP-like metrics.
Meanwhile, Option 3 and 4 do not have clear physical meaning as radiated performance metrics.

	3
	Regulatory impacts
	Option 3 and 4 is not aligned with FR1 regulatory radiated power measurement.

	4
	Statistical properties
	Option 3 has similar issue with Option 2 that the network can not always guarantee to schedule the best TPMI.
Option 4 gives a larger scaling factor to the TPMI providing the best overall TRP arbitrarily, which does not consist with network-UE behavior.

	5
	Alignment with Other SDOs
	Option 3 and 4 is a new metric, which is not aligned with other SDOs.

	6
	OEM antenna design 
	Antenna design target of Option 3 is similar to Option 2, optimizing the directional antenna gain of UE antenna system with different TPMI index.
Antenna design target of Option 4 is optimizing the overall TRP for one single TPMI.

	7
	Operator network deployment
	Due to Option 3 and 4 do not have clear physical meaning, it is risky to use these metrics to plan network deployment.

	8
	Representative of the operation in the field （Realism）
	Option 3 and 4 can not correlate to UE performance in the real field.



With the above analysis of the four candidate options for UL MIMO metrics, the comparison based on the analysis is summarized as below.

	#
	Criteria
	Option 1
	Option 2
	Option 3
	Option 4

	1
	Testing time (calculated based on R4-2311672), considering multiple AC stabilization times
	1a: -
1b: +
	-
	-
	-

	2
	Performance metric consistency
	+
	-
	-
	-

	3
	Regulatory impacts
	+
	-
	-
	-

	4
	Statistical properties
	+
	-
	-
	-

	5
	Alignment with Other SDOs
	+
	-
	-
	-

	6
	OEM antenna design 
	+
	-
	-
	-

	7
	Operator network deployment
	+
	-
	-
	-

	8
	Representative of the operation in the field （Realism）
	+
	-
	-
	-



From the above summary, Option 1b is the best proper option for coherent UL MIMO metric. 


Proposal: Adopt Option 1b as the reference/baseline metric for coherent UL MIMO UE supporting TPMI index 2-5.

3. Conclusions
This contribution provides our considerations on four candidate options for coherent UE supporting TPMI index 2~5. And provide the following proposal.

Proposal: Adopt Option 1b as the reference/baseline metric for coherent UL MIMO UE supporting TPMI index 2-5.
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Options for next meeting: «

o Option 1 (averaging TRPrpvis), TRPyy rv: Option 1a averaging 4 TPMIs TRPs, Option 1b
averaging 2 TPMIs TRPs.

o Option 2 (Max EIRPpyix), TRPmax EIRP_TPMI
o  Option 3 (averaging Weighted Radiated Powers) with 4 TPMIs, FFS naming.
= Averaging of 4 partial TRPs.
o Option 4 (weighted averaging TRPsTpym), TRPreighted_avg TPMI-




