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1
Introduction
For MIMO OTA requirements definition, the framework of TRMS requirements was approved during the RAN4 MIMO OTA Adhoc [1]. Some measurements results were provided and discussed [2]. This is the last RAN4 meeting in MIMO OTA WI extension, the aim is to agree TRMS requirements for bands in PS1. 

This contribution is updated from [2], we present more measurement results and DUT information for defining the requirements, and propose the TRMS requirements for band 41. 
2
Discussion

In the approved MIMO OTA TRMS framework [1], there are some key agreements for defining the TRMS requirements:
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In the approved definition of PS1 bands [3]:

[image: image2]
We measure 20 commercial LTE smartphone, these devices are selected randomly and all of them support more than 4 different LTE bands (at least 1 low band (<1 GHz) and 1 high band (>= 1 GHz)). The test procedure follows that defined in [4], and all DUTs were positioned following the guidelines on Annex E. 

Tables below provides the measured TRMS results of 20 LTE handsets in Band 41.
Table 2-1: Handheld UE TRMS measurements at 70% TP in Band 41
	DUT
	Band
	RS-EPRE [dBm/15kHz] @70% TP
	TRMSaverage,70
	Total # Position Fail TP target
	Number of Supporting bands

	
	
	FS DMP
	FS DML
	FS DMSU
	
	
	All Bands
	LTE Bands

	1
	41
	-96.7588
	-96.512
	-94.5816
	-96.0538
	0
	18
	7H, 1L

	2
	41
	-95.8213
	-95.5468
	-93.3838
	-95.0455
	0
	18
	7H, 1L

	3
	41
	-96.4018
	-96.3693
	-93.1826
	-95.5559
	0
	23
	8H, 2L

	4
	41
	-98.5511
	-98.7138
	-95.9956
	-97.9185
	0
	32
	10H, 10L

	5
	41
	-101.049
	-101.282
	-98.7753
	-100.506
	0
	23
	8H, 2L

	6
	41
	-100.266
	-100.512
	-97.8206
	-99.6906
	0
	37
	9H, 14L

	7
	41
	-97.3087
	-96.7145
	-94.5756
	-96.3488
	0
	21
	8H, 2L

	8
	41
	-100.012
	-100.161
	-97.7458
	-99.4376
	0
	34
	10H, 10L

	9
	41
	-101.046
	-100.686
	-97.5606
	-100.02
	0
	18
	7H, 1L

	10
	41
	-98.3457
	-98.6082
	-95.2079
	-97.6362
	0
	32
	11H, 9L

	11
	41
	-99.2061
	-99.8165
	-99.7535
	-99.6006
	0
	16
	5H, 1L

	12
	41
	-96.3521
	-95.6828
	-93.8303
	-95.4131
	0
	13
	5H, 1L

	13
	41
	-101.96
	-100.74
	-98.78
	-100.6834
	0
	24
	9H, 2L

	14
	41
	-100.62
	-99.89
	-98.11
	-99.6623
	0
	23
	9H, 2L

	15
	41
	-98.03
	-98.57
	-94.76
	-97.4142
	0
	18
	6H, 1L

	16
	41
	-100.32
	-98.65
	-96.80
	-98.8232
	0
	22
	8H, 2L

	17
	41
	-100.81
	-100.23
	-97.48
	-99.7300
	0
	17
	6H, 1L

	18
	41
	-97.66
	-97.04
	-96.26
	-97.0241
	0
	22
	8H, 2L

	19
	41
	-98.24
	-96.77
	-94.28
	  -96.7212
	0
	24
	9H, 3L

	20
	41
	-100.76
	-100.92
	-95.97
	-99.7352
	0
	17
	6H, 1L


 Table 2-2: Handheld UE TRMS measurements at 95% TP in Band 41

	DUT
	Band
	RS-EPRE [dBm/15kHz] @95% TP
	TRMSaverage,95
	Total # Position Fail TP target
	Number of Supporting bands

	
	
	FS DMP
	FS DML
	FS DMSU
	
	
	All Bands
	LTE Bands

	1
	41
	-94.7368
	-94.4447
	-92.303
	-93.9553
	0
	18
	7H, 1L

	2
	41
	-93.7923
	-93.4823
	-90.9211
	-92.9081
	0
	18
	7H, 1L

	3
	41
	-94.2716
	-94.2976
	-91.0203
	-93.4432
	0
	23
	8H, 2L

	4
	41
	-96.1512
	-96.5207
	-93.6661
	-95.6175
	0
	32
	10H, 10L

	5
	41
	-98.9972
	-99.1928
	-96.5143
	-98.3934
	0
	23
	8H, 2L

	6
	41
	-98.3022
	-98.4721
	-96.0281
	-97.7343
	0
	37
	9H, 14L

	7
	41
	-95.2047
	-94.6238
	-91.9997
	-94.1495
	0
	21
	8H, 2L

	8
	41
	-98.1181
	-98.1795
	-95.5967
	-97.4527
	0
	34
	10H, 10L

	9
	41
	-98.7032
	-98.4008
	-95.3141
	-97.7177
	0
	18
	7H, 1L

	10
	41
	-95.1402
	-95.7892
	-91.4893
	-94.5064
	0
	32
	11H, 9L

	11
	41
	-96.8147
	-97.4657
	-97.3969
	-97.2354
	0
	16
	5H, 1L

	12
	41
	-94.2588
	-93.7024
	-91.6426
	-93.3387
	0
	13
	5H, 1L

	13
	41
	-96.18
	-95.39
	-94.00
	-95.2809
	0
	24
	9H, 2L

	14
	41
	-98.45
	-97.69
	-95.75
	  -97.4382
	0
	23
	9H, 2L

	15
	41
	-95.57
	-96.24
	-92.22
	  -94.9970
	0
	18
	6H, 1L

	16
	41
	-97.97
	-96.40
	-94.76
	-96.5717
	0
	22
	8H, 2L

	17
	41
	-98.71
	-98.17
	-95.15
	-97.6005
	0
	17
	6H, 1L

	18
	41
	-95.54
	-94.71
	-94.06
	  -94.8124
	0
	22
	8H, 2L

	19
	41
	-95.29
	-94.18
	-91.51
	  -93.9297
	0
	24
	9H, 3L

	20
	41
	-98.38
	-98.40
	-93.95
	-97.3475
	0
	17
	6H, 1L


We calculate the CDF curves based on the above TRMS results, which are shown in the figure below.
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Fig. 1, CDF curves of TRMS results in Band 41
According to the agreed framework and the analysis results in this paper, we can define the performance requirements for PS1 Band 41.

Table 2-3: 85th percentiles of the CDF curves in Band 41
	Channel Model
	SCME urban micro-cell

	Operating band
	RS-EPRE Unit
	TRMS @ 85% percentile

	
	
	TRMSaverage,70
	TRMSaverage,95

	41
	dBm /15 kHz
	-96
	-94


Proposal: Approve the values in table 2-3 as MIMO OTA requirements for band 41.
3
Conclusions

In this contribution, we submit the measurements results and propose the MIMO TRMS requirements for band 41. These proposal values derived from measurement results CDF curve and agreed percentile in approved TRMS framework.  
Proposal: Approve the values in table 3 as MIMO OTA requirements for band 41.
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MIMO OTA TRMS requirements should be defined as described below:


P1: MIMO OTA TRMS requirements are derived from measurement results of commercial devices


P2: The 8 bands listed in PS1 have highest priority


P3: For a given frequency band, the requirement is defined based on the available data (≥15 TRMS points); 


P4: Whether joint band passing rate is used for defining the requirements for PS1 bands is to be determined


P5: each sample shall support at least 4 different LTE bands, such that at least 1 low band (<1 GHz) and 1 high band (>= 1 GHz)


P6: The following percentile is picked from the overall TRMS CDFs for requirements:


For TRMS at 70%TP: 85 percentile of the CDF for TDD bands and [85] percentile (to be bounded by 80 and 90) for FDD bands of TRMSaverage,70


For TRMS at 95%TP: 85 percentile of the CDF for TDD bands and [85] percentile (to be bounded by 80 and 90) for FDD bands of TRMSaverage,95


P7: If measurements are not provided for some of the bands in PS1, the WI can finalize the requirements for those bands for which data is available according to P3


P8: the number of all bands each UE supports shall be provided for information when TRMS data are provided


P9: at RAN4#84 aim is to agree TRMS requirements for all bands in PS1; additional bands are not precluded


P10: the number of LTE low bands and high bands each UE supports shall be provided for information





Performance Set 1 (PS1) bands:


TDD: 41, 38


FDD Low: 5, 13, 19


FDD High: 3, 7, 1
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