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1. Introduction
BHH TRP and TRS requirement for UMTS has been discussed and agreed in 3GPP RAN4#79 with regard to Band I, II, V, VIII [1]. But, there are still remained LTE bands to be defined.

This contribution provides measurement result for LTE TRP/TRS band 19, 21, and 1. There are 16 results of BHH for each band. .
2. Test conditions 
Test condition is shown in Table 1. There are 16 DUTs measured in the condition of BHH. All DUTs used in this evaluation are released within a few years, cover more than 4 LTE bands, and those are commercial products not prototype. Measurement band width is set to 10 MHz for LTE TRP and TRS. The 8-devices are measured at band 1. The other results 1 are not measured yet in the interest of time. 
Table 1  Testing condition of TRP and TRS
	Frequency Band
	Measured condition
	Number of DUT

	LTE: Band 19
	Beside Head and Hand
	16

	LTE: Band 21
	Beside Head and Hand
	16

	LTE: Band 1
	Beside Head and Hand
	8


3. Test results
3.1 TRP/TRS results
Test results shown are averaged value among BHHR and BHHL or Low, Middle, High.
 Figure 1 shows the CDF of TRP at LTE band 19, 21 and 1. Figure 2 shows the CDF of TRS at LTE band 19, and 21. Table 2 shows measurement results of each device which is constituent of the CDF. The some results of band 1 are not measured yet. So, band 1 is not indicated in the CDFs because of small number of measurement results.
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Figure 1  TRP CDF of LTE band 19 and 21.
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Figure 2  TRS CDF of LTE band 19 and 21..

Table 2  Test results of BHH LTE band 19, 21, and 1.

	
	Band 19
	Band 21
	Band 1

	
	TRP
	TRS
	TRP
	TRS
	TRP
	TRS

	Sample 1
	11.3
	-90.7
	14.5
	-89.6
	16.0
	-91.6

	Sample 2
	12.6
	-92.4
	14.4
	-90.6
	15.8
	-91.1

	Sample 3
	10.6
	-90.5
	11.8
	-88.3
	15.6
	-91.8

	Sample 4
	10.7
	-89.8
	14.9
	-90.0
	15.4
	-92.0

	Sample 5
	11.4
	-91.1
	13.8
	-89.4
	14.8
	-91.3

	Sample 6
	10.2
	-89.6
	15.3
	-88.6
	15.4
	-89.5

	Sample 7
	14.1
	-92.0
	12.3
	-86.7
	15.2
	-91.3

	Sample 8
	14.4
	-91.0
	13.1
	-88.8
	17.4
	-92.6

	Sample 9
	11.4
	-91.2
	12.1
	-87.7
	Not complete measurement

	Sample 10
	11.0
	-89.3
	11.4
	-88.7
	

	Sample 11
	11.3
	-89.3
	10.9
	-87.7
	

	Sample 12
	10.3
	-87.2
	14.1
	-88.1
	

	Sample 13
	11.9
	-91.4
	13.0
	-86.3
	

	Sample 14
	11.0
	-90.5
	13.8
	-84.4
	

	Sample 15
	11.2
	-92.3
	10.9
	-87.3
	

	Sample 16
	10.9
	-92.6
	14.2
	-90.5
	


3.2 Summary
Table 3 summarises measurement results of BHH TRP and TRS. TRP is 10.5 to 10.7 dBm at 10 or 20 percentile-values for band 19, and 11.1 to 11.7 dBm for band 21. TRS is -86.3 to -86.6 dBm at 10 or 20 percentile-value for band 19, and -88.9 to -89.6 dBm for band 21.
Table 3  Summary for CDF data.
	Technology
	Band
	TRP
	TRS

	
	
	10-percentile value
	20-percentile value
	90-percentile value
	80-percentile value

	LTE
	19
	10.5
	10.7
	-86.3
	-86.6

	
	21
	11.1
	11.7
	-88.9
	-89.6


4. Conclusion
In this contribution, BHH TRP and TRS results are shown for LTE band 19, 21, and 1. These results should be taken into account when LTE requirements are defined derived from RAN4 CDF.
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