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1
Introduction
With the performance part of the MIMO OTA Work Item [1] making progress, this contribution seeks to provide an update on Intel’s preliminary input [5] to the Handheld UE TRMS [2] discussion.
2
Discussion

For this submission of measured data, 9 commercially available LTE handsets were purchased.  No custom software was installed on any of the devices.  All devices support at least 5 different LTE bands.  Measurements were performed at Intel’s CTIA accredited test lab facility in Antibes, France (Intel® WRF Lab).

All DUTs were positioned following the guidelines on Annex E in [3]. According to those guidelines, the information about the maximum distance between MIMO antennas that is required for Band 3 was taken from FCC reports available on their certification database.
All measurements were performed using the agreed UL power control settings defined in [6].  A separate report has analysed the alignment between two performance labs and has found significant differences in the alignment metrics across the two labs.  Until the differences can be root-caused and resolved, the data set submitted here is only useful for information.

Tables 1 to 4 below provides the measured TRMS results of 9 LTE handsets for the TRMS test case in Bands 3 and 5. The values were updated after implementing the corrected uplink power control setting in [6].
Table 1: Handheld UE TRMS measurements at 70% TP in Band 3
	DUT
	Band
	Smode,70 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,70
	Total # Position Fail target

	
	
	FS DMP
Ψ=0; Θ=-45; Φ=0
	FS DML
Ψ=90; Θ=-45; Φ=0 – left tilt
	FS DMSU
Ψ=0; Θ=90; Φ=0
	
	

	1
	3
	-97.90
	-97.66
	-95.60
	-97.17
	0

	2
	3
	-96.81
	-96.58
	-95.19
	-96.25
	0

	3
	3
	NA
	

	4
	3
	-95.26
	-95.58
	-90.62
	-94.33
	0

	5
	3
	-97.79
	-98.67
	-96.88
	-97.84
	0

	6
	3
	-97.58
	-97.18
	-96.10
	-97.00
	0

	9
	3
	-97.54
	-98.71
	-95.95
	-97.54
	0

	10
	3
	-97.60
	-98.13
	-95.95
	-97.32
	0

	11
	3
	-98.86
	-99.23
	-97.14
	-98.50
	0

	Mean
	-97.42
	-97.72
	-95.43
	-96.99
	


Table 2: Handheld UE TRMS measurements at 95% TP in Band 3
	DUT
	Band
	Smode,95 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,95
	Total # Position Fail target

	
	
	FS DMP
Ψ=0; Θ=-45; Φ=0
	FS DML
Ψ=90; Θ=-45; Φ=0 – left tilt
	FS DMSU
Ψ=0; Θ=90; Φ=0
	
	

	1
	3
	-95.86
	-95.61
	-93.69
	-95.15
	0

	2
	3
	-94.96
	-94.68
	-93.44
	-94.41
	0

	3
	3
	NA
	

	4
	3
	-93.20
	-93.58
	-88.82
	-92.33
	0

	5
	3
	-95.82
	-96.74
	-95.14
	-95.95
	0

	6
	3
	-95.57
	-95.34
	-94.28
	-95.10
	0

	9
	3
	-95.50
	-96.78
	-94.11
	-95.60
	0

	10
	3
	-95.57
	-96.16
	-94.11
	-95.36
	0

	11
	3
	-96.86
	-97.25
	-95.31
	-96.55
	0

	Mean
	-95.42
	-95.77
	-93.61
	-95.06
	


Table 3: Handheld UE TRMS measurements at 70% TP in Band 5
	DUT
	Band
	Smode,70 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,70
	Total # Position Fail target

	
	
	FS DMP
Ψ=0; Θ=-45; Φ=0
	FS DML
Ψ=90; Θ=-45; Φ=0 – left tilt
	FS DMSU
Ψ=0; Θ=90; Φ=0
	
	

	1
	5
	-90.41
	-91.04
	-86.57
	-89.74
	0

	2
	5
	-92.02
	-90.50
	-89.58
	-90.82
	0

	3
	5
	-90.97
	-90.80
	-88.86
	-90.31
	0

	4
	5
	-85.30
	-84.47
	-81.33
	-84.01
	0

	5
	5
	-91.17
	-90.59
	-88.38
	-90.20
	0

	6
	5
	-92.18
	-91.73
	-89.82
	-91.36
	0

	9
	5
	-94.50
	-93.89
	-90.10
	-93.22
	0

	10
	5
	-92.68
	-92.28
	-90.82
	-92.00
	0

	11
	5
	-93.50
	-93.15
	-91.32
	-92.76
	0

	Mean
	-91.41
	-90.94
	-88.53
	-90.49
	


Table 4: Handheld UE TRMS measurements at 95% TP in Band 5

	DUT
	Band
	Smode,95 - RS-EPRE [dBm / 15kHz]
	TRMSaverage,95
	Total # Position Fail target

	
	
	FS DMP
Ψ=0; Θ=-45; Φ=0
	FS DML
Ψ=90; Θ=-45; Φ=0 – left tilt
	FS DMSU
Ψ=0; Θ=90; Φ=0
	
	

	1
	5
	-88.37
	-89.04
	-84.66
	-87.74
	0

	2
	5
	-89.85
	-88.18
	-87.38
	-88.60
	0

	3
	5
	-88.87
	-88.81
	-86.98
	-88.30
	0

	4
	5
	-83.28
	-82.30
	-79.38
	-81.94
	0

	5
	5
	-89.08
	-88.70
	-86.50
	-88.23
	0

	6
	5
	-90.08
	-89.77
	-87.88
	-89.35
	0

	9
	5
	-92.36
	-92.01
	-88.06
	-91.19
	0

	10
	5
	-90.57
	-90.37
	-88.92
	-90.01
	0

	11
	5
	-91.46
	-91.32
	-89.45
	-90.83
	0

	Mean
	-89.32
	-88.94
	-86.58
	-88.47
	


3
Conclusions

It is recommended to collect Handheld UE data into a common RAN4 data pool from all interested companies and to seek alignment on the Handheld UE TRMS requirements.
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