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1.	Introduction
In this contribution, following remaining issues are discussed:
- TRP metric for coherent 2TX
- Coarse measurement grid for coherent 2TX
For the 1st issue we propose to focus on the down-selection between the two options which have been discussed for long time (average TRP vs envelop TRP) rather than the newly added options. For the 2nd issue we propose that coarse measurement grid is also applicable for coherent 2TX measurement.
2. 	Discussion
2.1 TRP metric for coherent 2TX
TRP metric for coherent single layer UL MIMO has been extensively discussed but final determination was not achieved in the core phase, with two options open for down-selection [1, R4-2321209]:
	Sub-topic 1-1 Single-layer UL-MIMO TRP test method
Issue 1-1-1: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1 (averaging TRPs)
· Option 2 (Max EIRPs)

Agreements:
· Focus on performance metric discussion of two options with a goal to select a single metric as baseline in Rel-18. 
· Comparison criteria to assist in down-selection should be discussed in the next meetings




In RAN#102 plenary meeting, this issue is allowed to be further discussed in the performance phase. In later RAN4#110 meeting, there is no further convergence but two new options Option 3 and 4 added [2, R4-2402875]:

	Issue 1-1-1: Performance metric for Coherent UE support multiple TPMI index 2~5  
Options for next meeting:
· Option 1 (averaging TRPTPMIx), TRPavg_TPMI: Option 1a averaging 4 TPMIs TRPs, Option 1b averaging 2 TPMIs TRPs
· Option 2 (Max EIRPTPMIx), TRPmax_EIRP_TPMI
· Option 3 (averaging Weighted Radiated Powers) with 4 TPMIs, FFS naming
· Averaging of 4 partial TRPs
· Option 4 (weighted averaging TRPsTPMIx), TRPweighted_avg_TPMI




Option 3 the averaging of weighted powers for each TPMI, i.e. TRP = avg { WRPTPMI2, WRPTPMI3, WRPTPMI4, WRPTPMI5}, 
		         (1)
where Wi denotes weight at each grid point and K is given below
			
	Wi=1 for test points with measured EIRP > a threshold; otherwise Wi= [0.5 to 0.75]

Option 4 is the weighted average of TRP for each TPMI, i.e.

The weights need to be discussed, but total sum of weights must be equal to 1:


Both Option 3 and Option 4 introduces an artificial weighting factor in the TRP calculation. Though the two new options were proposed as middle way between Option 1 and 2, such manipulation in data processing is lack of theoretical support and physical meaning.
Observation 1:	Option 3 and Option 4 with artificial weighting factor in TRP processing are lack of theoretical support and physical meaning
Moreover, the two new options show no advantage according to the following agreed comparison criteria for making decision.
	#
	Criteria

	
	

	
	

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

	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）



In order to make convergence, it would be better to focus on the comparison of Option 1 and Option 2 based on above criteria.
Proposal 1:	RAN4 to down-select the TRP metric for coherent UL MIMO between Option 1 and Option 2 based on the criteria agreed in last meeting.
The comparison between Option 1 and Option 2 indicates that Option 1 has obvious advantage in terms of criteria#1 (test time) and criteria#6 (OEM antenna design).
For test time, note that the test procedures for both Option 1 and Option 2 are the same if testing with the same TPMIs. In our understanding, the TPMIs used for Option 1 and Option 2 can be different. Option 1 allows testing with 2 TPMI index so test time is saved.
For Option 1 (averaging TRPs), now the TPMIs are based on declaration as indicated in TR 38.870 V18.0.0
	For single-layer UL-MIMO, the baseline TRP measurement should be performed with all the Tx antenna ON. The detailed TPMI configuration for each UE type is as following: 
[bookmark: _Hlk146706955]-	For non-coherent UE support fullpowerMode1, fixed TPMI index =2 as baseline configuration
-	For non-coherent UE does not support fullpowerMode1, single-layer UL-MIMO TRP testing is not required.
-	For coherent UE, two or four TPMI index from TPMI index =2~5 based on UE declaration.



If declaring two TPMI index from TPMI index 2~5, it should not be arbitrarily declared. Based on previous RAN4 analysis and discussion, only the two TPMIs with opposite phase for 2nd antenna port are used for TRP averaging, i.e., either {TPMI2, TPMI3} or {TPMI4, TPMI5}
Moreover, declaring four TPMI index 2~5 seems not necessary as previous discussion demonstrates that the average of TPM2&3 and the average of TPMI4&5 are the same and it is redundant to test four TPMIs.
Observation 2:	For Option 1 (averaging TRPs), the UE declared TPMI index for TRP averaging should be either {TPMI2, TPMI3} or {TPMI4, TPMI5}
For Option 2 (Max EIRPs), the intention is to simulate the UE performance in real network where UE always adopts the best TPMI for two antenna port configuration in real network. Note that TPMI0 or TPMI1 is also 2-port configuration. For a specific direction, it is not guaranteed that the best TPMI is within {TPMI2, TPMI3, TPMI4, TPMI5}, but it is possible that TPMI0 or TPMI1 is the best TPMI. From that sense, Option 2 (Max EIRPs) should require to find best TPMI among all available 2-port TPMIs, i.e. {TPMI0, TPMI1, TPMI2, TPMI3, TPMI4, TPMI5}
Observation 3:	For Option 2 (Max EIRPs), best TPMI should be found from all available 2-port TPMIs, i.e. {TPMI0, TPMI1, TPMI2, TPMI3, TPMI4, TPMI5}, for each test direction
In the paper [2, R4-2318834] it is observed that antennas designed to optimize DL MIMO OTA performance may yield worse UL MIMO OTA performance with Option 2 (Max EIRPs) metric. DL MIMO OTA performance requires multiple antennas to be uncorrelated, but UL MIMO OTA performance with Option 2 (Max EIRPs) metric requires multiple antennas to be correlated. So the design target between DL MIMO and UL MIMO radiative performance might conflict. One extreme case is two cross-polarized antennas yield good DL MIMO performance but no obvious gain for UL MIMO TRP based on Option 2 (Max EIRPs) metric. In that sense, Option 2 (Max EIRPs) metric may possibly show advanced performance but seems not appropriate to be specified with a separate minimum requirement.
Observation 4:	For Option 2 (Max EIRPs), the antenna design target may conflicts between DL MIMO TRMS and UL MIMO TRP in antenna correlation perspective, thus Option 2 may not be appropriate for specifying a separate minimum requirement.
Based on above observations, Option 1 (averaging TRPs) seems more practical than Option 2 (Max EIRPs), and Option 1 can be further simplified to Option 1b (2 TPMI).
Proposal 2:	Option 1 (averaging TRPs) is more practical in Rel-18, and Option 1 can be further simplified to Option 1b (2 TPMI) only.

2.2 Coarse measurement grid for coherent 2TX
The applicability of coarse measurement grid for 2TX is not confirmed yet. 
For non-coherent UE, TRP of single layer UL MIMO is tested with single TPMI index, the radiation pattern is probably more irregular than 1TX case. But for coherent UL MIMO, as discussed in our previous contribution [3, R4-2319270], either Option 1 (averaging TRPs) or Option 2 (Max EIRPs) actually have smoothed radiation pattern by applying either ‘averaging’ process or ‘max’ processing of TPMIs. 
Consequently, putting aside non-coherent UL MIMO, the applicability of coarse measurement grid for coherent single layer UL MIMO should be confirmed firstly.
Proposal 3:	RAN4 to confirm that the coarser measurement grids for TRP in Table 5.1.1-1 of TR38.870 are applicable for coherent UL MIMO.

3. 	Conclusion
Observation 1:	Option 3 and Option 4 with artificial weighting factor in TRP processing are lack of theoretical support and physical meaning
Proposal 1:	RAN4 to down-select the TRP metric for coherent UL MIMO between Option 1 and Option 2 based on the criteria agreed in last meeting.
Observation 2:	For Option 1 (averaging TRPs), the UE declared TPMI index for TRP averaging should be either {TPMI2, TPMI3} or {TPMI4, TPMI5}
Observation 3:	For Option 2 (Max EIRPs), best TPMI should be found from all available 2-port TPMIs, i.e. {TPMI0, TPMI1, TPMI2, TPMI3, TPMI4, TPMI5}, for each test direction
Observation 4:	For Option 2 (Max EIRPs), the antenna design target may conflicts between DL MIMO TRMS and UL MIMO TRP in antenna correlation perspective, thus Option 2 may not be appropriate for specifying a separate minimum requirement.
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Proposal 3:	RAN4 to confirm that the coarser measurement grids for TRP in Table 5.1.1-1 of TR38.870 are applicable for coherent UL MIMO.
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