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1. Introduction
TRP and TRS measurement results are submitted in [2],[3], which is align with agreed WF [1]. With regard to band 21, results of 10MHz were provided in [2],[3]. However, bandwidth of 15MHz is defined for band 21 in TR 37.902. This contribution provides re-measurements result for tablet and BHH LTE TRS band 21 at 15MHz bandwidth.

2. Test conditions 
Test condition is shown in Table 1. The DUTs are used same as [2],[3]. There are 30-DUTs measured in the condition of smartphone BHH and 28-DUTs for Tablet free space. Measurement band width is set to 15 MHz for LTE TRS. TRP is not affected by bandwidth, so, in this contribution, only TRS results are provided.
Table 1  Testing condition of TRS
	Frequency Band
	Bandwidth
	Measured condition
	Number of DUT

	LTE Band 21
	15
	BHH (smartphone)
	30

	
	
	Free Space (tablet)
	28


3. Test results
3.1 TRS results
Test results shown in this contribution are averaged value among BHHR and BHHL or Low, Middle, High.
 Figure 1 shows the CDF of BHH TRS. Figure 2 shows the CDF of Free space TRS. Table 2 and 3 show measurement results of each device which is constituent of the CDF. Each graph shows both CA device and Non CA device. 
 Comparing CA device and Non CA device, 90 percentile or 80 percentile values for CA device are better than those of Non CA device both smartphone BHH and tablet free space. Of course, the number of CA device result is smaller than that of Non CA. 
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Figure 1  TRS CDF of BHH Smartphone.
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Figure 2  TRS CDF of Free Space Tablet.

	Table 2  Test results of BHH LTE 21 at 15MHz bandwidth.

　
	BHH TRS

	
	B21

	2013
	NonCA
	sample 1
	-89.2 

	
	NonCA
	sample 2
	-86.0 

	
	NonCA
	sample 3
	-83.8 

	
	NonCA
	sample 4
	-84.8 

	
	NonCA
	sample 5
	-85.9 

	
	NonCA
	sample 6
	-87.9 

	
	NonCA
	sample 7
	-90.0 

	2014
	NonCA
	sample 8
	-87.7 

	
	NonCA
	sample 9
	-87.4 

	
	NonCA
	sample 10
	-88.2 

	
	NonCA
	sample 11
	-89.9 

	
	NonCA
	sample 12
	-89.1 

	
	NonCA
	sample 13
	-88.6 

	
	NonCA
	sample 14
	-84.5 

	
	NonCA
	sample 15
	-86.9 

	
	NonCA
	sample 16
	-87.5 

	
	NonCA
	sample 17
	-90.5 

	2015
	NonCA
	sample 18
	-89.5 

	
	NonCA
	sample 19
	-88.5 

	
	NonCA
	sample 20
	-90.1 

	
	NonCA
	sample 21
	-89.1 

	
	NonCA
	sample 22
	-

	
	CA
	sample 23
	-86.4 

	
	CA
	sample 24
	-86.7 

	
	CA
	sample 25
	-87.3 

	
	CA
	sample 26
	-87.4 

	
	CA
	sample 27
	-86.5 

	
	CA
	sample 28
	-87.4 

	
	CA
	sample 29
	-86.9 

	2016
	NonCA
	sample 30
	-

	
	CA
	sample 31
	-86.3 

	
	CA
	sample 32
	-89.9 


Table 3  Test results of tablet LTE band 21 at 15MHz band width.

	　
	TRS

	
	B21

	2013
	NonCA
	sample 1
	-91.7 

	
	NonCA
	sample 2
	-92.5 

	
	NonCA
	sample 3
	-93.9 

	
	NonCA
	sample 4
	-91.5 

	2014
	NonCA
	sample 5
	-94.5 

	
	NonCA
	sample 6
	-94.5 

	
	NonCA
	sample 7
	-95.8 

	
	NonCA
	sample 8
	-93.3 

	
	NonCA
	sample 9
	-

	
	NonCA
	sample 10
	-

	
	NonCA
	sample 11
	-

	
	NonCA
	sample 12
	-90.5 

	
	NonCA
	sample 13
	-90.5 

	
	NonCA
	sample 14
	-88.7 

	
	NonCA
	sample 15
	-91.4 

	
	NonCA
	sample 16
	-93 

	
	NonCA
	sample 17
	-91.7 

	2015
	NonCA
	sample 18
	-94.5 

	
	NonCA
	sample 19
	-91.1 

	
	NonCA
	sample 20
	-92.2 

	
	NonCA
	sample 21
	-

	
	NonCA
	sample 22
	-

	
	NonCA
	sample 23
	-95.1 

	
	NonCA
	sample 24
	-92.2 

	
	CA
	sample 25
	-95.2 

	
	CA
	sample 26
	-93.1 

	2016
	NonCA
	sample 27
	-94.6 

	
	NonCA
	sample 28
	-94 

	
	NonCA
	sample 29
	-90.4 

	
	NonCA
	sample 30
	-93 

	
	NonCA
	sample 31
	-92.1 

	
	NonCA
	sample 32
	-93 

	
	CA
	sample 33
	-92.7 


3.2 Summary
Table 4 summarises measurement results of Tablet free space and smartphone BHH TRS for band 21 at 15MHz bandwidth. As mentioned previous section, 90 or 80 percentile-values for CA device are better than those of Non CA device. The difference is 0.5 dB to 1.6 dB in BHH, it is 1.6 dB to 2.3 dB in Free space. 
Table 4  Summary for TRS CDF data.
	Technology
	Condition (Device type)
	Non CA device
	CA device
	all device

	
	
	90-percentile value
	80-percentile value
	90-percentile value
	80-percentile value
	90-percentile value
	80-percentile value

	LTE
	BHH (Smartphone)
	-84.8
	-86.0
	-86.4
	-86.5
	-85.8
	-86.4

	
	Free Space (Tablet)
	-90.5
	-91.3
	-92.8
	-92.9
	-90.5
	-91.4


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

[1]    R4-167201, Way forward on LTE TRP TRS framework improvement and work plan, Vodafone, Telecom Italia, RAN4#80

[2]    R4-168339, Additional measurement results of BHH LTETRP/TRS, NTT DOCOMO, INC, RAN4#80bis
[3]    R4-168337, Measurement results of tablet LTE TRP/TRS, NTT DOCOMO, INC, RAN4#80bis
3GPP


