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1. Introduction
For TRP and TRS requirement discussion, WF is agreed in the last meeting [1]. This contribution provides additional information with regard to number of covering bands aligned with the agreed WF. 
2. Test results
2.1 Update of Previous TRP/TRS results
Table 1 shows the list of TRP TRS measurement result for LTE band 1, 19, 3, and 21, which have been provided in the past meeting [2] [3]. Number of covering bands is also shown in the table as additional information.
Table 1  Test results of BHH LTE band 1, 3, 19, 21, and 1.

	　
	TRP
	TRS
	Number of covering bands

	
	B1
	B3
	B19
	B21
	B1
	B3
	B19
	B21
	

	2013
	NonCA
	sample 1
	13.3
	-
	10.7 
	14.2 
	-91.1 
	-
	-86.8 
	-89.2 
	11

	
	NonCA
	sample 2
	14.2
	12.6
	10.9 
	13.2 
	-90.3 
	-88.8 
	-87.6 
	-86.0 
	12

	
	NonCA
	sample 3
	15.0
	14.0
	10.3 
	13.2 
	-89.3 
	-87.9 
	-87.8 
	-83.8 
	12

	
	NonCA
	sample 4
	14.7
	15.2
	9.9
	12.0 
	-88.9 
	-88.8 
	-83.9 
	-84.8 
	12

	
	NonCA
	sample 5
	14.2
	12.8
	10.4 
	12.2 
	-90.3 
	-88.5 
	-90.1 
	-85.9 
	12

	
	NonCA
	sample 6
	14.2
	12.7
	11.1 
	14.7 
	-90.6 
	-88.7 
	-88.3 
	-87.9 
	12

	
	NonCA
	sample 7
	13.7
	-
	11.5 
	14.6 
	-92.2 
	-
	-88.6 
	-90.0 
	12

	2014
	NonCA
	sample 8
	13.0 
	13.6 
	10.8 
	12.9 
	-91.0 
	-94.8 
	-85.1 
	-87.7 
	12

	
	NonCA
	sample 9
	15.2 
	14.3 
	11.4 
	11.0 
	-91.8 
	-89.7 
	-86.3 
	-87.4 
	12

	
	NonCA
	sample 10
	15.6 
	14.5 
	10.6 
	11.8 
	-92.0 
	-92.3 
	-87.5 
	-88.2 
	12

	
	NonCA
	sample 11
	15.4 
	14.8 
	10.7 
	14.9 
	-91.3 
	-90.2 
	-86.8 
	-89.9 
	12

	
	NonCA
	sample 12
	14.8 
	14.7 
	11.4 
	13.8 
	-90.9 
	-90.2 
	-88.1 
	-89.1 
	12

	
	NonCA
	sample 13
	15.4 
	13.3 
	10.3 
	15.3 
	-89.9 
	-90.2 
	-86.6 
	-88.6 
	12

	
	NonCA
	sample 14
	13.9 
	12.4
	11.0 
	13.8 
	-92.2 
	-88.8 
	-87.5 
	-84.5 
	12

	
	NonCA
	sample 15
	13.1 
	13.9 
	14.1 
	12.3 
	-88.6 
	-88.6 
	-89.0 
	-86.9 
	13

	
	NonCA
	sample 16
	14.8 
	12.4 
	10.4 
	14.8 
	-90.6 
	-87.4 
	-89.3 
	-87.5 
	12

	
	NonCA
	sample 17
	15.8 
	15.3 
	12.5 
	14.4 
	-91.1 
	-91.4 
	-89.4 
	-90.5 
	12

	2015
	NonCA
	sample 18
	16.0 
	15.2 
	11.2 
	14.5 
	-91.6 
	-91.5 
	-87.7 
	-89.5 
	13

	
	NonCA
	sample 19
	14.5 
	14.2 
	11.0 
	11.4 
	-89.2 
	-90.3 
	-86.3 
	-88.5 
	12

	
	NonCA
	sample 20
	13.9 
	12.9 
	10.9 
	14.2 
	-91.6 
	-91.9 
	-89.6 
	-90.1 
	13

	
	NonCA
	sample 21
	14.8 
	14.7 
	11.4
	13.8
	-91.3 
	-90.2 
	-88.1 
	-89.1 
	12

	
	NonCA
	sample 22
	13.3
	15.4 
	9.1 
	-　
	-89.5 
	-89.7 
	-85.6 
	-
	20

	
	CA
	sample 23
	15.4 
	15.3 
	10.4 
	13.4 
	-90.6 
	-90.4 
	-87.8 
	-86.4 
	12

	
	CA
	sample 24
	14.2 
	13.2 
	10.7 
	10.4
	-92.4 
	-89.8 
	-89.1 
	-86.7 
	17

	
	CA
	sample 25
	15.2 
	16.4 
	11.8 
	11.9 
	-92.1 
	-91.2 
	-86.9 
	-87.3 
	17

	
	CA
	sample 26
	14.1 
	12.6 
	10.5 
	11.9 
	-88.2 
	-89.0 
	-87.1 
	-87.4 
	17

	
	CA
	sample 27
	15.3 
	12.2 
	10.3 
	12.1 
	-91.2 
	-90.0 
	-87.0 
	-86.5 
	14

	
	CA
	sample 28
	14.1
	12.1 
	10.5 
	12.3 
	-88.6 
	-87.7 
	-86.9 
	-87.4 
	12

	
	CA
	sample 29
	13.4 
	13.8 
	10.4 
	11.7 
	-89.2 
	-90.2 
	-85.4 
	-86.9 
	14

	2016
	NonCA
	sample 30
	14.2 
	13.6 
	10.9 
	-
	-92.7 
	-92.1 
	-87.6 
	-
	29

	
	CA
	sample 31
	15.3
	14.2
	10.1
	9.9
	-91.4 
	-92.0 
	-88.6 
	-86.3 
	21

	
	CA
	sample 32
	13.7
	14.5 
	11.8 
	14.3 
	-91.5 
	-91.3 
	-86.9 
	-89.9 
	21


2.2 Additional new TRP/TRS results
Below data are latest additional results. There are 8 samples, and all of them are 2016 season model. Four of them are capable of CA.

Table 2 additional measurement results
	　
	TRP
	TRS
	Number of covering bands

	
	B1
	B3
	B19
	B21
	B1
	B3
	B19
	B21
	

	2016
	NonCA
	sample 33
	15.1 
	13.2 
	11.2 
	-
	-90.2 
	-88.7 
	-86.3 
	-
	11

	
	NonCA
	sample 34
	16.6
	16.1 
	13.3 
	13.2 
	-92.6 
	-92.3 
	-87.6 
	-90.9 
	11

	
	NonCA
	sample 35
	15.5 
	15.4 
	11.0 
	11.8 
	-91.2 
	-91.6 
	-87.2 
	-89.7 
	12

	
	NonCA
	sample 36
	15.3 
	13.7 
	11.5 
	-
	-91.9 
	-91.9 
	-87.9 
	-
	12

	
	CA
	sample 37
	13.7 
	12.2 
	9.9 
	10.6 
	-90.7 
	-92.6 
	-84.6 
	-91.3 
	13

	
	CA
	sample 38
	15.7 
	12.7 
	12.3 
	13.0 
	-90.3 
	-88.9 
	-85.4 
	-89.8 
	13

	
	CA
	sample 39
	14.5 
	12.2 
	12.0 
	10.8 
	-90.7 
	-90.3 
	-86.5 
	-89.2 
	21

	
	CA
	sample 40
	15.5 
	16.0 
	13.3 
	13.7 
	-91.1 
	-91.4 
	-87.4 
	-90.1 
	21


2.3 Analysis for multi-band support effect
Figure 1-8 show the plot of TRP or TRS results versus number of covering band. Red circle means average TRP or TRS value among measurement results at each number of covering bands. It seems to be just reference data at 20 and 29 of number of covering band because only one data is available at the number. 
For TRP band 1, average value decreases from 11 to 14 of covering bands. However, it is improved at 17 and 21. It is difficult to conclude. 

For TRP band 3, it is similar situation as band 1. Average value becomes worse from 12 to 14 of covering band. But, it is improved at 17 and 21 of number of covering bands. 
For TRP band 19, it is difficult to find tendency with regard to average value.

For TRP band 21, average value is 0.5 – 1.0 dB higher at under 15 of number of covering bands compared with over 15 of number of covering bands.
For TRS band 1, average value increases from 11 to 14 of covering bands. However, it is improved at 17 and 21 compared with number of 12 to 14. It is difficult to conclude. 

For TRS band 3, it is difficult to find tendency with regard to average value.
For TRS band 19, and 21, it is difficult to find tendency with regard to average value.
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Figure 1  TRP results of BHH LTE band 1
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Figure 2  TRP results of BHH LTE band 3.
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Figure 3  TRP results of BHH LTE band 19
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Figure 4  TRP results of BHH LTE band 21.


[image: image5]
Figure 5  TRS results of BHH LTE band 1.


[image: image6]
Figure 6  TRS results of BHH LTE band 3.


[image: image7]
Figure 7  TRS results of BHH LTE band 19.


[image: image8]
Figure 8  TRS results of BHH LTE band 21.

Table 3 summarizes the difference of average value of data set between below X and over X. X is the certain number of covering band. In this table, there are two options, “15”, and “20” as examples. In “difference” term, minus means that value of “more than X” exceeds that of “less than X”. TRP of band 3, and TRS of band 1 and 3 are such a situation. TRP of band 1 and 19, TRS of band 19 are less difference whether the threshold is 15 or 20. For TRP of band 21, there are 0.8 dB to 1.2 dB difference. For TRS of band 21, average value does not differ at threshold of 15, but, there is about 1.0 dB difference in the case of threshold “20”. It implies there are worse device around 15 - 20 of number of covering band.

Table 3 Comparison of average value against number of covering band.
	Number of covering band
	Averaged TRP among data set 
	Averaged  TRS among data set

	
	B1
	B3
	B19
	B21
	B1
	B3
	B19
	B21

	Less than 15
	14.7
	13.8
	11.1
	13.1
	-90.7
	-90.2
	-87.3
	-88.1

	More than 15
	14.4
	14.2
	11.1
	11.9
	-91.1
	-90.8
	-87.3
	-88.1

	Difference
	0.3
	-0.4
	0
	1.2
	-0.4
	-0.6
	0
	0

	
	
	
	
	
	
	
	
	

	Less than 20
	14.7
	13.8
	11.1
	13.0
	-90.7
	-90.1
	-87.3
	-88.0

	More than 20

(20 is  inclueded)
	14.4
	14.3
	11.2
	12.2
	-91.2
	-91.1
	-87.1
	-88.9

	Difference
	0.3
	-0.5
	-0.1
	0.8
	-0.5
	-1.0
	0.2
	-0.9


Observation 1: For multi-band support effect, there are 0.8 dB to 1.2 dB difference for TRP of band 21. 

It’s difficult for others to find a tendency. It should be studied further with much data.
2.4 Analysis for CA support effect
Figure 9-16 show the comparison between CA and Non CA. in these graphs, red circle show the average value of Non CA data, and green circle show those of CA data at each number of covering bands. Table 4 shows the summary of average between CA and Non CA. There are 1.4 dB difference TRP of Band 21 and 0.6 dB TRS of Band 19 between CA and Non CA, respectively. It seems to need offset at these requirement. For band 1, and 3, there are fewer differences but, these analyses are only derived from DOCOMO results. We will need to see all of data set of RAN4 and study further. 

[image: image9]
Figure 9  TRP results of BHH LTE band 1.


[image: image10]
Figure 10  TRP results of BHH LTE band 3.


[image: image11]
Figure 11  TRP results of BHH LTE band 19.


[image: image12]
Figure 12  TRP results of BHH LTE band 21.


[image: image13]
Figure 13  TRS results of BHH LTE band 1.


[image: image14]
Figure 14  TRS results of BHH LTE band 3.


[image: image15]
Figure 15  TRS results of BHH LTE band 19.


[image: image16]
Figure 16  TRS results of BHH LTE band 21.

Table 4 comparison of average value between CA and Non CA data set.
	
	TRP
	TRS

	
	B1
	B3
	B19
	B21
	B1
	B3
	B19
	B21

	NonCA
	14.6
	14.0
	11.1
	13.4
	-90.9
	-90.3
	-87.5
	-88.1

	CA
	14.6
	13.6
	11.1
	12.0
	-90.6
	-90.4
	-86.9
	-88.1

	Difference
	0
	0.4
	0
	1.4
	0.3
	-0.1
	0.6
	0


Observation 2: For CA support effect, there are 1.4 dB difference for TRP of band 21, and 0.6 dB 


difference for TRS of band 19.
It’s difficult for others to find a tendency. 
Observation 3: The value of difference derived from same data set between multi-band effect and CA 


effect. It should be taken into account when the offset value is defined. For example, all 

devices support CA at more than 20 covering band for TRP of band 21. It means both 


effect (CA and multi-band) are included the value of difference, 1.4 dB. Then, Offset 


value should not be defined with the maximum difference value itself (like as multiband 

for 0.8dB, CA support for 1.4dB).
3. Conclusion
In this contribution, additional information is provided with regard to past test results. New test results are also provided. For multiband covering effect, it is difficult to see a tendency. Further studies may be required with using other company data. For CA capable effect, there are 1.4 dB difference TRP of Band 21 and 0.6 dB TRS of Band 19 between CA and Non CA. There are fewer differences at band 1, and 3, but, these analyses are only derived from DOCOMO results.  Below shows some observations from analysis.
Observation 1: For multi-band support effect, there are 0.8 dB to 1.2 dB difference for TRP of band 21. 

It’s difficult for others to find a tendency. It should be studied further with much data.

Observation 2: For CA support effect, there are 1.4 dB difference for TRP of band 21, and 0.6 dB 


difference for TRS of band 19.
It’s difficult for others to find a tendency. 
Observation 3: The value of difference derived from same data set between multi-band effect and CA 


effect. It should be taken into account when the offset value is defined. For example, all 

devices support CA at more than 20 covering band for TRP of band 21. It means both 


effect (CA and multi-band) are included the value of difference, 1.4 dB. Then, Offset 


value should not be defined with the maximum difference value itself (like as multiband 

for 0.8dB, CA support for 1.4dB).

We need to see all of data set of RAN4 and study further.
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