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1. Introduction
For TRP and TRS requirement discussion, WF is agreed in the last meeting [1]. Several companies provided their test results in RAN4#80bis and RAN4#81 meeting [2]-[7]. This contribution proposes requirements for BHH LTE TRP/TRS band 1, 19, and 21, which is updated from [8] with regard to band 1 data.. 
2. Test conditions 
Table 1 shows number of data point. Bandwidth is set to 10 MHz for Band 1 and band 19, and set to 15MHz for band 21. For other bands, we are not available all of submitted data correctly because there is no numerical data but graphical data (like as graph). Such kind of bands is not included in this contribution. The number in bracket shows CA devices.
Table 1  Testing condition of TRP and TRS
	Company
	Number of results for band 1
	Number of results for band 19
	Number of results for band 21

	
	TRP
	TRS
	TRP
	TRS
	TRP
	TRS

	NTT DOCOMO[2][3] 
	32(9)
	32(9)
	32(9)
	32(9)
	30(9)
	30(9)

	SONY[4]
	5(4)
	5(4)
	-
	-
	-
	-

	Oppo[5]
	12(0)
	4(0)
	-
	-
	-
	-

	Qualcomm[6]
	4(0)
	3(0)
	1(0)
	-
	-
	-

	Intel[7]
	5(2)
	5(2)
	-
	-
	-
	-


3. Test results
3.1 RAN4 CDF
 Figure 1 shows the CDF of TRP and TRS at LTE band 1. RAN4 CDF is described in green. Figure 2 shows the CDF of band 19, and Fig.3 shows band 21. All graphs also show CDF of each company data.
Figure 1 are updated from [8], which include test results of Intel [7]. 
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(a) CDF of BHH TRP
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(b) CDF of BHH TRS
Figure 1  CDF of LTE band 1.
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(a) CDF of BHH TRP
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(b) CDF of BHH TRS

Figure 2  CDF of LTE band 19..
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(b) CDF of BHH TRP
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(b) CDF of BHH TRS

Figure 3  CDF of LTE band 21.

3.2 Summary
Table 3 summarises measurement results of BHH TRP and TRS. TRP is 12.8 to 13.3 dBm at 10 or 20 percentile-values for band 1, 10.1 to 10.3 dBm for band 19, and 11.4 to 11.9 dBm for band 21. TRS is -88.0 to -88.8 dBm at 10 or 20 percentile-value for band 1, -85.7 to -86.6 dBm at 10 or 20 percentile-value for band 19, and -85.9 to -86.4 dBm for band 21. It is not seen that significant degradation comparing CA device with Non CA device at 10% or 20% of TRP and 80% and 90% values of TRS except for TRP at band 21.
Table 3  Summary for CDF data.
	Technology
	Band
	Band width (MHz)
	TRP (dBm)
	TRS (dBm)

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

	LTE
	1
	10
	12.1
	13.3
	-88.1
	-88.9

	
	19
	10
	10.1
	10.3
	-85.7
	-86.6

	
	21
	15
	11.4
	11.9
	-85.9
	-86.4


4. Proposal

Based on the RAN4 CDF value, proposal values are developed. This proposal focuses on Non CA devices because some vender has concern about defining same requirement between CA and Non CA device. Taking into account the comments, we compromise this point. For Band 1, proposal value of TRP is derived from 20% value and TRS is derived from 80% value. For Band 19, TRP value is derived from UMTS requirement for band XIX. Because 10% value of LTE band 19 exceeds the requirement of UMTS band XIX, same value can be applied. TRS is derived from 90% value. For band 21, TRP value is derived from 10% value. And Note is added considering the aspect that there is about 1 dB degradation between CA device and Non CA device. TRS is derived from 90% value. 
Recommended value is 3 dB tighter at all of band than the minimum requirement which is same manner in UMTS.

Table 4  Summary for proposal value.

	Technology
	Band
	Band width (MHz)
	TRP (dBm)
	TRS (dBm)

	
	
	
	Minimum Requirement 
	Recommended value
	Minimum Requirement 
	Recommended value

	LTE
	1
	10
	13.25
	16.25
	-89.0
	-92.0

	
	19
	10
	9.4
	12.4
	-85.75
	-88.75

	
	21
	15
	11.5
	14.5
	-86.0
	-89.0


Note 1: Applicability for devices supporting CDMA or aggregated carriers (e.g. multi-carrier HSPA, LTE Carrier Aggregation) is FFS.
5. Conclusion
In this contribution, BHH TRP and TRS requirement for LTE band 1, 19, and 21 are proposed. These proposal values are derived from RAN4 CDF and procedure is align with agreed WF.
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