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1
Introduction
For MIMO OTA requirements definition, the TRMS requirements framework was approved in the RAN4 MIMO OTA Adhoc [1]. Some B5 and B19 TRMS results were provided by [2][3][4]. 

This contribution provides more B5 and B19 data for defining the requirements.
2
Discussion

We measure 24 commercial LTE smartphone, 8 of them are provided by Intel and measured in CATR. All of the devices support more than 4 different LTE bands and the release time of these devices is 2013~2017. 
Table 1 and Table 2 list the measured TRMS results of the 24 LTE handsets in Band 5.
Table 1: Handheld UE TRMS measurements at 70% TP in Band 5
	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
	5
	-98.3772
	-97.7293
	-94.6179
	-97.1895
	0
	32
	10H10L

	2
	5
	-96.0686
	-94.2256
	-93.1777
	-94.6582
	0
	35
	10H10L

	3 (DUT006)
	5
	-94.7387
	-93.2446
	-91.9276
	-93.4552
	0
	37
	9H13L

	4
	5
	-96.1994
	-95.1212
	-93.1856
	-95.0071
	0
	18
	7H1L

	5
	5
	-95.1817
	-94.5813
	-91.8298
	-94.0898
	0
	12
	2H3L

	6
	5
	-95.78
	-93.91
	-92.84
	-94.3484
	0
	24
	9H2L

	7
	5
	-95.44
	-93.75
	-92.62
	-94.0901
	0
	24
	9H2L

	8(Intel 13)
	5
	-90.6085
	-91.1469
	-88.3480
	-90.1929
	0
	12
	3H3L

	9(Intel 12)
	5
	-99.9604
	-99.4408
	-96.2880
	-98.8376
	0
	14
	3H2L

	10(Intel 7)
	5
	-95.1069
	-94.2211
	-94.5540
	-94.6428
	0
	12
	2H2L

	11(Intel 8)
	5
	-95.5876
	-96.1028
	-93.7935
	-95.2686
	0
	23
	9H3L

	12(Intel 14)
	5
	-89.7605
	-89.4673
	-87.3736
	-88.9893
	0
	28
	10H8L

	13(Intel 15)
	5
	-95.5448
	-94.3017
	-93.5204
	-94.5366
	0
	25
	6H7L

	14(Intel 16)
	5
	-94.9790
	-93.2280
	-91.4966
	-93.4644
	0
	26
	9H4L

	15(Intel 17)
	5
	-95.8233
	-95.1927
	-92.4757
	-94.7210
	0
	27
	7H9L

	16
	5
	-95.4124
	-94.5875
	-92.6981
	-94.3745
	0
	40
	13H11L

	17
	5
	-95.5473
	-93.9967
	-92.8580
	-94.2749
	0
	39
	11H12L

	18
	5
	-95.8301
	-94.2530
	-92.9304
	-94.4996
	0
	32
	11H12L

	19
	5
	-93.9510
	-92.6237
	-91.0738
	-92.7059
	0
	31
	10H10L

	20
	5
	-90.6907
	-92.6576
	-90.5976
	-91.4238
	0
	14
	3H3L

	21
	5
	-92.4200
	-92.1000
	-90.2600
	-91.6913
	0
	22
	9H2L

	22
	5
	-95.0400
	-93.3200
	-91.8300
	-93.5935
	0
	37
	11H12L

	23
	5
	-93.5595
	-92.1033
	-90.6311
	-92.2609
	0
	35
	10H9L

	24
	5
	-93.2232
	-94.0954
	-91.0339
	-92.9644
	0
	42
	12H12L


Note: DUT3 is the previous measured device named as DUT006 in [5].
 Table 2: Handheld UE TRMS measurements at 95% TP in Band 5
	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
	5
	-96.1399
	-95.4215
	-92.7799
	-95.0027 
	0
	32
	10H10L

	2
	5
	-94.2706
	-92.3680
	-91.2473
	-92.8112 
	0
	35
	10H10L

	3(DUT006)
	5
	-92.8275
	-91.3985
	-90.0249
	-91.5667 
	0
	37
	9H13L

	4
	5
	-94.2550
	-93.1855
	-91.5510
	-93.1354 
	0
	18
	7H1L

	5
	5
	-92.5174
	-92.6236
	-89.6893
	-91.8051 
	0
	12
	2H3L

	6
	5
	-93.89
	-92.10
	-91.00
	-92.4927 
	0
	24
	9H2L

	7
	5
	-93.55
	-91.94
	-90.86
	-92.2590 
	0
	24
	9H2L

	8(Intel 13)
	5
	-88.4901
	-89.1522
	-86.4361
	-88.1716 
	0
	12
	3H3L

	9(Intel 12)
	5
	-97.9724
	-97.4491
	-94.7154
	-96.9282 
	0
	14
	3H2L

	10(Intel 7)
	5
	-93.2440
	-92.3209
	-92.9108
	-92.8418 
	0
	12
	2H2L

	11(Intel 8)
	5
	-93.7847
	-94.2828
	-92.1519
	-93.4977 
	0
	23
	9H3L

	12(Intel 14)
	5
	-87.8634
	-87.5181
	-85.8727
	-87.1676 
	0
	28
	10H8L

	13(Intel 15)
	5
	-93.5051
	-92.4027
	-91.6103
	-92.5761 
	0
	25
	6H7L

	14(Intel 16)
	5
	-93.1786
	-91.3518
	-89.9011
	-91.6846 
	0
	26
	9H4L

	15(Intel 17)
	5
	-93.6620
	-92.5886
	-90.5110
	-92.4416 
	0
	27
	7H9L

	16
	5
	-93.2742 
	-92.4146 
	-90.6319 
	-92.2406 
	0
	40
	13H11L

	17
	5
	-93.5842 
	-92.0614 
	-90.9035 
	-92.3226 
	0
	39
	11H12L

	18
	5
	-93.9271 
	-92.3065 
	-90.9048 
	-92.5547 
	0
	32
	11H12L

	19
	5
	-92.0248 
	-90.6929 
	-89.1351 
	-90.7753 
	0
	31
	10H10L

	20
	5
	-88.8444 
	-90.6225 
	-88.8190 
	-89.5140 
	0
	14
	3H3L

	21
	5
	-90.0044 
	-89.7788 
	-88.1916 
	-89.3965 
	0
	22
	9H2L

	22
	5
	-92.5300 
	-91.0600 
	-89.5800 
	-91.2235 
	0
	37
	11H12L

	23
	5
	-91.5206 
	-90.1138 
	-88.7062 
	-90.2642 
	0
	35
	10H9L

	24
	5
	-90.7644 
	-90.4713 
	-88.8826 
	-90.1146 
	0
	42
	12H12L


Some of the 24 LTE handsets support B19, the results are listed in Table 3 and Table 4.

Table 3: Handheld UE TRMS measurements at 70% TP in Band 19

	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
	19
	-97.6516
	-97.8794
	-94.5222
	-96.9293 
	0
	32
	10H10L

	16
	19
	-95.3512
	-94.584
	-92.6578
	-94.3383 
	0
	40
	13H11L

	17
	19
	-95.3906
	-93.8881
	-92.7014
	-94.1333 
	0
	39
	11H12L

	18
	19
	-95.8065
	-94.1964
	-92.9025
	-94.4647 
	0
	32
	11H12L

	19
	19
	-93.8662
	-92.3918
	-91.6923
	-92.7467 
	0
	31
	10H10L

	22
	19
	-94.7937
	-93.2357
	-91.7193
	-93.4294 
	0
	35
	10H9L

	23
	19
	-93.3533
	-91.9405
	-90.4908
	-92.0838 
	0
	42
	12H12L



Table 4: Handheld UE TRMS measurements at 95% TP in Band 19
	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
	19
	-95.3038
	-95.5289
	-92.6808
	-94.6820 
	0
	32
	10H10L

	16
	19
	-93.1609
	-92.3776
	-90.6438
	-92.1829 
	0
	40
	13H11L

	17
	19
	-93.3965
	-91.9329
	-90.7352
	-92.1582 
	0
	39
	11H12L

	18
	19
	-93.8589
	-92.2227
	-90.8926
	-92.4945 
	0
	32
	11H12L

	19
	19
	-91.8343
	-90.4593
	-89.7795
	-90.7768 
	0
	31
	10H10L

	22
	19
	-92.2823
	-90.8883
	-89.5648
	-91.0528 
	0
	35
	10H9L

	23
	19
	-91.301
	-89.9926
	-88.6041
	-90.1040 
	0
	42
	12H12L


3
Conclusions

We share more MIMO results in B5 and B19 in this contribution. These results should be included in the RAN4 MIMO data pool for finalizing the B5 and B19 TRMS requirements.
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