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1. Introduction
For TRP and TRS requirement discussion, WF is agreed in the last meeting [1]. This contribution provides some proposal requirement values of BHH TRP and TRS, which are considered based on the pass rate. 
2. Test results
2.1 Additional new TRP/TRS results
Table 1 shows additional results for band 1, 19, and 21. There are 5 samples, and all of them are newest model and are capable of CA. DOCOMO have submitted some test results of BHH in the past meeting [2]. So, sample number is continued from [2] to reflect RAN4 data pool sheet.
	Table 1 additional measurement results
　
	TRP
	TRS
	Number of covering bands

	
	B1
	B19
	B21
	B1
	B19
	B21
	

	2016
	CA
	sample 41
	15.9
	10.1
	14.2
	-91.8
	-88.1
	-89.6
	23

	
	CA
	sample 42
	15.8
	10.3
	13.3
	-91.1
	-89.3
	-90.2
	24

	
	CA
	sample 43
	14.3
	10.5
	13.2
	-92.1
	-88.5
	-89.9
	14

	
	CA
	sample 44
	14.2
	11.4
	10.6
	-90.9
	-87.2
	-88
	23

	
	CA
	sample 45
	13.4
	11.5
	12.3
	-93
	-89.6
	-90.2
	24


2.2 Calculation for potential requirement value
In this section, data analysis is done with using the data sheet of [3]. Newest data shown in previous section are also added to [3] in this analysis. The bands which have less than 15 results (each CA and Non CA) are dropped in this analysis align with agreed WF [1]. Firstly, Non CA case is done with the target pass rate of 85%. Table 2 shows the condition of calculation. Table 3 shows the calculation results, potential value and pass rate. Pass rate for each band exceeds 90% except for band 19.  

Table 2 Condition of calculation (Non CA case)
	Test case
	BHH

	CA support
	NO

	Max num supported bands
	38

	Min num supported bands
	1

	Desired passing rate
	85%

	Unacceptable passing rate
	70%


Table 3  Results of joint pass rate for Non CA case

	Bands
	20
	19
	21
	3
	1
	7
	　

	Include band in JBPF
	x
	x
	x
	x
	X
	x
	　

	DL Fc
	806
	882.5
	1503.4
	1842.5
	2140
	2655
	　

	UL Fc
	847
	837.5
	1455.4
	1747.5
	1950
	2535
	　

	Potential avg TRP limits
	9.5
	9.5
	11.0
	12.5
	13.0
	11.5
	　

	Potential avg TRS limits
	-84.5
	-85.0
	-86.0
	-87.5
	-88.5
	-87.0
	　

	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	B20 Pass
	B19 Pass
	B21 Pass
	B3  Pass
	B1  Pass
	B7  Pass
	All pass

	Passing avg TRP rate
	95%
	93%
	100%
	94%
	94%
	98%
	90%

	Passing avg TRS rate
	96%
	93%
	96%
	96%
	97%
	95%
	90%

	Passing avg TRP & TRS rate
	94%
	89%
	96%
	92%
	94%
	94%
	85%

	Number of DUTs
	82
	28
	23
	113
	32
	88
	　


Table 4 shows the condition of CA case. In this case, target pass rate is set as 80%. Because the jointed bands are increased, it is high possibility which the data is not correct (both too bad data and too good data). For bad data, it is large affect to pass rate because it enforce decreasing the potential value until the potential value is lower than too bad data. So, target pass rate should be set lower. Table 5 shows the results of calculation results. 

Table 4 Condition of calculation (CA case)
	Test case
	BHH

	CA support
	YES

	Max num supported bands
	38

	Min num supported bands
	1

	Delta avg-min TRP
	2

	Delta avg-max TRS
	3

	Desired passing rate
	80%

	Unacceptable passing rate
	70%


Table 5  Results of joint pass rate for CA case

	Bands
	17
	20
	5
	19
	8
	21
	3

	Include band in JBPF
	x
	x
	x
	x
	x
	X
	x

	DL Fc
	740
	806
	881.5
	882.5
	942.5
	1503.4
	1842.5

	UL Fc
	710
	847
	836.5
	837.5
	897.5
	1455.4
	1747.5

	Potential avg TRP limits
	8.0
	7.5
	6.5
	9.5
	6.5
	9.5
	9.5

	Potential avg TRS limits
	-85.0
	-84.0
	-83.5
	-84.5
	-83.5
	-88.0
	-87.5

	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　

	　
	
	
	
	
	
	
	
	
	

	　
	　
	　
	B17 pass
	B20 pass
	B5 pass
	B19 pass
	B8 pass
	B21 pass
	B3 pass

	Passing avg TRP rate
	91%
	91%
	96%
	92%
	100%
	100%
	93%

	Passing avg TRS rate
	91%
	94%
	92%
	96%
	100%
	100%
	89%

	Passing avg TRP & TRS rate
	91%
	88%
	92%
	92%
	100%
	100%
	85%

	Number of DUTs
	22
	33
	26
	25
	18
	21
	54


	2
	4
	1
	7
	40
	41
	　

	x
	x
	x
	x
	x
	x
	　

	1960
	2132.5
	2140
	2655
	2350
	2593
	　

	1880
	1732.5
	1950
	2535
	2350
	2593
	　

	9.0
	8.5
	10.5
	8.5
	8.0
	8.0
	　

	-87.0
	-86.5
	-88.0
	-82.5
	-81.0
	-81.0
	　

	
	
	
	
	　
	　
	　

	B2 pass
	B4 pass
	B1 pass
	B7 pass
	B40 pass
	B41 pass
	All pass

	90%
	89%
	89%
	89%
	94%
	95%
	83%

	95%
	89%
	93%
	92%
	94%
	100%
	86%

	90%
	89%
	89%
	89%
	94%
	95%
	80%

	20
	19
	45
	38
	18
	19
	　


Comparing the Non CA case, the potential requirement becomes worse in some bands. Table 6 shows the difference between Non CA case and CA case in comparable bands. 

Table 6  Difference of potential requirement value between CA and Non CA case

	Bands
	20
	19
	21
	3
	1
	7

	TRP Difference
	2
	0
	1.5
	3
	2.5
	3

	TRS Difference
	0.5
	0.5
	-2
	0
	0.5
	4.5


Then, minus means that potential value in CA case is better than that in Non CA case. Considering RF configuration, minus value doesn’t make sense because some RF component (e.g. diplexer) is added in CA case compared with Non CA case. Also, some CA case value is worse than 2dB. Considering diplexer loss, it is 1dB at most. This situation is also strange for real implementation. These differences will be discussed in next section.
Next analysis is done with all data of both CA and Non CA case (“ALL” case). Table 7 shows the condition and table 8 shows the calculation results.
Table 7 Condition of calculation (both CA and Non CA case)

	Test case
	BHH

	CA support
	ALL

	Max num supported bands
	38

	Min num supported bands
	1

	Delta avg-min TRP
	2

	Delta avg-max TRS
	3

	Desired passing rate
	80%

	Unacceptable passing rate
	70%


Table 8  Results of joint pass rate for ALL case

	Bands
	17
	20
	5
	19
	8
	21
	3

	Include band in JBPF
	x
	x
	x
	x
	x
	x
	x

	DL Fc
	740
	806
	881.5
	882.5
	942.5
	1503.4
	1842.5

	UL Fc
	710
	847
	836.5
	837.5
	897.5
	1455.4
	1747.5

	Proposed avg TRP limits
	7.5
	9.0
	6.5
	9.0
	6.5
	10.0
	11.5

	Proposed avg TRS limits
	-84.5
	-84.0
	-81.5
	-84.5
	-84.0
	-85.5
	-87.5

	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	B17 pass
	B20 pass
	B5 pass
	B19 pass
	B8 pass
	B21 pass
	B3 pass

	Passing avg TRP rate
	88%
	90%
	94%
	93%
	100%
	98%
	90%

	Passing avg TRS rate
	92%
	97%
	97%
	94%
	89%
	100%
	94%

	Passing avg TRP & TRS rate
	88%
	89%
	91%
	92%
	89%
	98%
	88%

	Number of DUTs
	24
	115
	33
	53
	18
	44
	173


	2
	4
	1
	7
	40
	41
	　

	x
	x
	x
	x
	x
	x
	　

	1960
	2132.5
	2140
	2655
	2350
	2593
	　

	1880
	1732.5
	1950
	2535
	2350
	2593
	　

	9.0
	9.0
	11.5
	10.5
	8.5
	10.0
	　

	-87.0
	-86.5
	-87.5
	-84.5
	-81.5
	-83.0
	　

	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　

	
	
	
	
	
	
	　

	B2 pass
	B4 pass
	B1 pass
	B7 pass
	B40 pass
	B41 pass
	All pass

	89%
	85%
	87%
	91%
	85%
	85%
	81%

	90%
	90%
	94%
	94%
	85%
	85%
	87%

	89%
	85%
	88%
	91%
	85%
	85%
	80%

	27
	20
	83
	128
	20
	20
	　


Table 9 shows the difference between CA and “ALL” case. Minus means that CA value is better than ALL cases. 

Table 9  Difference of potential requirement value between CA and ALL
	Bands
	17
	20
	5
	19
	8
	21
	3
	2
	4
	1
	7
	40
	41

	TRP Difference
	-0.5
	1.5
	0
	-0.5
	0
	0.5
	2
	0
	0.5
	1
	2
	0.5
	2

	TRS Difference
	-0.5
	0
	-2
	0
	0.5
	-2.5
	0
	0
	0
	-0.5
	2
	0.5
	2


2.3 Analysis for requirement
In this section, potential value is discussed based on the calculated potential value with some modifications.. As show in previous section, some values are strange because of large difference between CA and Non CA or inversion phenomenon of the value. Table 6 and 9 are shown again, band 20, 21, 3, 1, 7, and 41 are need to be modified because of the large difference between CA and Non CA or CA and ALL case. Table 10 shows the difference between Non CA and ALL case. The values of Non CA case are always better in this table. 
Table 6  Difference of potential requirement value between CA and Non CA case

	Bands
	20
	19
	21
	3
	1
	7

	TRP Difference
	2
	0
	1.5
	3
	2.5
	3

	TRS Difference
	0.5
	0.5
	-2
	0
	0.5
	4.5


Table 9  Difference of potential requirement value between CA and ALL
	Bands
	17
	20
	5
	19
	8
	21
	3
	2
	4
	1
	7
	40
	41

	TRP Difference
	-0.5
	1.5
	0
	-0.5
	0
	0.5
	2
	0
	0.5
	1
	2
	0.5
	2

	TRS Difference
	-0.5
	0
	-2
	0
	0.5
	-2.5
	0
	0
	0
	-0.5
	2
	0.5
	2


Table 10  Difference of potential requirement value between ALL and Non CA case
	Bands
	20
	19
	21
	3
	1
	7

	TRP Difference
	0.5
	0.5
	1
	1
	1.5
	1

	TRS Difference
	0.5
	0.5
	0.5
	0
	1
	2.5


Modified requirement is shown in Table 11, which are based on “ALL” case. Firstly, band 1, 3, 7, 19, and 20, are tightened considering the difference between Non CA values as shown in table 10 (yellow cell in the table 11). Secondly, the band which has the large difference against close frequency band has been modified (e.g. band 5 and 19, band 3 and 4). This is modified a half value of difference if there is more than 1dB difference against close frequency band (blue cell in the table 11). This table is for Non CA value, so, the value is modified to the band which has more Non CA data.

Table 11  Potential requirement value with modification for Non CA case (based on ALL case)
	Bands
	17
	20
	5
	19
	8
	21
	3
	2
	4
	1
	7
	40
	41

	Proposed avg TRP limits
	7.5
	9.0
->

9. 5
	6.5
->

7.75


	9.0
->

9.5
	6.5
->

7.75
	10.0
->

11.0
	11.5
->

12.5
	9.0
->

10.25
	9.0
->

10.25
	11.5 -> 13.0
	10.5
->

11.5
	8.5
	10.0


	Proposed avg TRS limits
	-84.5
	-84.0
->

-84.5
	-81.5
->

-83
	-84.5
->

-85.0
	-84.0
	-85.5
->

-86.0
	-87.5
	-87.0
	-86.5
->

-87.0
	-87.5
->

-88.5
	-84.5
->

-87.5
	-81.5
	-83.0


Table 12 shows modified potential requirement which is based on the CA case. Firstly, if the value of CA case is tighter than that of ALL case, it is changed to relaxed value (green cell in the table 12). Because it does not make sense in terms of additional RF component loss as mentioned previous session. 
Band 5, 8, 2, and 4 are also modified in the same role of Non CA case considering the difference between other band of close frequency band. Regarding band 20, 3, 1, 7, and 41, these are modified because of taking into account large difference between Non CA values.
Table 12 Potential requirement value with modification for Non CA case (based on CA case)

	Bands
	17
	20
	5
	19
	8
	21
	3

	Potential avg TRP limits
	8.0
->

7.5
	7.5
->

9.0
	6.5
->

7.25
	9.5
->

9.0
	6.5
->

7.25
	9.5
	9.5
->

11.5

	Potential avg TRS limits
	-85.0
->

-84.5
	-84.0
	-83.5
->

-83
	-84.5
	-83.5
	-88.0
->

-85.5
	-87.5

	
	
	
	
	
	
	

	Bands
	2
	4
	1
	7
	40
	41

	Potential avg TRP limits
	9.0
->

9.5
	8.5
->

9.0
	10.5
->

11.5
	8.5
->

10.5
	8.0
	8.0
->

10.0

	Potential avg TRS limits
	-87.0
	-86.5
	-88.0
->

-87.5
	-82.5
->

-84.5
	-81.0
	-81.0
->

-83.0


2.4 Summary
Based on the pass rate analysis, proposal value is developed. Table 13 shows Non CA case and Table 14 shows CA case. 
Table 13 Potential requirement value with modification for Non CA case (based on CA case)

	Bands
	17
	20
	5
	19
	8
	21
	3
	2
	4
	1
	7
	40
	41

	Proposed avg TRP limits
	7.5
	9. 5
	7.75


	9.5
	7.75
	11.0
	12.5
	10.25
	10.25
	13.0
	11.5
	8.5
	10.0


	Proposed avg TRS limits
	-84.5
	-84.5
	-83
	-85.0
	-84.0
	-86.0
	-87.5
	-87.0
	-87.0
	-88.5
	-87.5
	-81.5
	-83.0


Table 14 Potential requirement value with modification for Non CA case (based on CA case)

	Bands
	17
	20
	5
	19
	8
	21
	3

	Potential avg TRP limits
	7.5
	9.0
	7.25
	9.0
	7.25
	9.5
	11.5

	Potential avg TRS limits
	-84.5
	-84.0
	-83
	-84.5
	-83.5
	-85.5
	-87.5

	
	
	
	
	
	
	

	Bands
	2
	4
	1
	7
	40
	41

	Potential avg TRP limits
	9.5
	9.0
	11.5
	10.5
	8.0
	10.0

	Potential avg TRS limits
	-87.0
	-86.5
	-87.5
	-84.5
	-81.0
	-83.0


3. Conclusion
In this contribution, proposed requirement is developed with using the passing rate worksheet. After meeting the target passing rate, some modification is applied to adjust some mismatching between CA and Non CA case.

For Non CA case

	Bands
	17
	20
	5
	19
	8
	21
	3
	2
	4
	1
	7
	40
	41

	Proposed avg TRP limits
	7.5
	9. 5
	7.75


	9.5
	7.75
	11.0
	12.5
	10.25
	10.25
	13.0
	11.5
	8.5
	10.0


	Proposed avg TRS limits
	-84.5
	-84.5
	-83
	-85.0
	-84.0
	-86.0
	-87.5
	-87.0
	-87.0
	-88.5
	-87.5
	-81.5
	-83.0


For CA case

	Bands
	17
	20
	5
	19
	8
	21
	3

	Potential avg TRP limits
	7.5
	9.0
	7.25
	9.0
	7.25
	9.5
	11.5

	Potential avg TRS limits
	-84.5
	-84.0
	-83
	-84.5
	-83.5
	-85.5
	-87.5

	
	
	
	
	
	
	

	Bands
	2
	4
	1
	7
	40
	41

	Potential avg TRP limits
	9.5
	9.0
	11.5
	10.5
	8.0
	10.0

	Potential avg TRS limits
	-87.0
	-86.5
	-87.5
	-84.5
	-81.0
	-83.0
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