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1
Introduction
This document presents OTA measurements on LTE smartphones. The aim is to assess possible differences between statistics from CA-enabled and non-CA devices, so that the possibility of splitting TRP and TRS requirements for devices supporting and not supporting CA could be evaluated.
2
Discussion
The statistics for the OTA LTE measurements is presented considering Beside Head and Hand configuration. The statistics are based on 89 measurements of different devices; among these, 14 devices support carrier aggregation, while 75 devices are not CA-enabled. 
In the following three sections, results for LTE Band 20 (800MHz), LTE Band 3 (1800 MHz) and LTE Band 7 (2600 MHz) are presented. The first table in each section shows statistics of TRP and TRS for all the 89 samples, while the second table reports summarized data split by CA support. Moreover, the graphs display the TRP and TRS CDFs of all measurements (black line), CA-enable device measurements (green line) and non-CA device measurements (blue line). A final section includes observations and comments on the presented results. 
Band 20 – 800 MHz
	Band 20
	TRP
	TRS

	Average
	11.55
	-87.48

	Median
	11.35
	-87.38

	Min
	8.92
	-91.82

	Max
	14.92
	-81.90


	Band 20
	TRP
	TRS

	
	Non-CA
	CA
	Non-CA
	CA

	Average
	11.66
	11.00
	-87.66
	-86.58

	Median
	11.57
	10.77
	-87.69
	-86.32

	Min
	8.92
	10.08
	-91.82
	-91.30

	Max
	14.92
	13.50
	-81.90
	-84.29
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Band 3 – 1800 MHz
	Band 3
	TRP
	TRS

	Average
	14.95
	-90.90

	Median
	14.98
	-90.98

	Min
	11.20
	-96.35

	Max
	18.18
	-87.17


	Band 3
	TRP
	TRS

	
	Non-CA
	CA
	Non-CA
	CA

	Average
	15.00
	14.69
	-90.94
	-90.71

	Median
	15.05
	14.07
	-91.08
	-90.75

	Min
	11.20
	13.22
	-96.35 
	-93.15 

	Max
	18.19
	17.07
	-87.17 
	-88.41 
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Band 7 – 2600 MHz
	Band 2600
	TRP
	TRS

	Average
	14.95
	-90.94

	Median
	14.85
	-91.18

	Min
	9.75
	-96.00

	Max
	18.52
	-83.94


	Band 2600
	TRP
	TRS

	
	Non-CA
	CA
	Non-CA
	CA

	Average
	15.00
	14.66
	-91.14
	-89.84

	Median
	15.08
	14.33
	-91.43
	-89.85

	Min
	9.75
	13.20
	-96.00
	-93.04

	Max
	17.70
	17.70
	-83.94 
	-84.32


[image: image5.png]—\||

@mmmSupporting CA  ss===Not supporting CA

TRP - B7

1.00

0.90

0.80

0.70

/

0.60

0.50

0.40

0.30

0.20

0.10

0.00 +
8.00

10.00

12.00

14.00

16.00

18.00

20.00




[image: image6.png]—\||

TRS - B7

@mmmSupporting CA  e===Not supporting CA

-98.00

-9600  -94.00

-9200  -90.00

-88.00

-86.00

-84.00

-82.00





Observations

· From the graphs, it is apparent that devices not supporting CA generally perform slightly differently than those supporting CA in terms of TRP and TRS. This could be because CA-supporting devices are still in an early technological stage, while non-CA LTE devices are well optimized.
· Focusing on top devices – i.e., above 90th percentile for TRP and below 10th percentile for TRS – it can be noticed that CA-enabled devices have lower performance than non-CA devices.

· On the other hand, bottom line device performance – i.e., below 10th percentile for TRP and above 90th percentile for TRS – is higher for CA-enabled devices. TRP of CA devices never goes below 10 dBm for Band 20 and 13 dBm for Band 3 and Band 7, compared to 9 dBm, 11 dBm and 10 dBm respectively for non-CA devices. Similarly, CA device TRS keeps around 2 dB lower than non-CA TRS in both Bands 20 and 3. 

· Even though we presented 14 measurements from CA-enabled devices, representing only a small percentage of the total amount of measurements, the sample size is bigger than what some companies showed in the past for UMTS. 

3
Conclusion
This contribution has presented the statistics of the measured OTA LTE TRP and TRS performance of 89 different devices. The focus of this was on the different performance of CA-enabled vs non-CA devices. 
From the analysis, devices not supporting CA have generally slightly better performance than those supporting CA. This was also true for top tier smartphones: non-CA top-of-the-line devices always seemed to perform a bit better than similar CA-enabled devices. On the contrary, bottom-line CA devices showed better values of TRP and TRS than their non-CA counterparts.
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