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1. Introduction
UMTS TRP and TRS for BHH are discussed in 3GPP. The WF of TRP and TRS discussions was agreed in the previous meeting [1] [2]. It is mentioned in the WF that requirement of Minimum minimum for TRP and Minimum maximum for TRS are applied delta from minimum average requirement. In the ad-hoc meeting, the possibility is discussed that minimum minimum value is defined at low band (under 1 GHz) and others (over 1 GHz). On the other aspects, it is discussed how to define minimum average. It is agreed in the WF [2] that RAN4 creates CDF of test results and define the minimum average requirement refer to 10% or 20% value. The remained issue is which percentile is used.
This contribution provides consideration of the delta between minimum minimum and minimum average at low band. This is derived from test results UMTS Band XIX. The results are not so different from UMTS Band I [3]. The results shown that the same value of delta can be applied both low band and high band. We propose percentile and delta because we cannot consider them separately. 
2. Condition of Measurement
In this contribution, 16 devices are measured, which are commercial products and cover multi-band and multi-RAT. In this contribution, SGS and DOCOMO measured TRP and TRS at UMTS Band XIX. All DUTs are measured BHHR and BHHL at all channel and averaged.
	Company
	Number of DUT
	Frequency 

	NTT DOCOMO
	14
	UMTS band XIX

	SGS
	2
	


3. Discussion
3.1 Test results of difference between BHHR and BHHL at UMTS band XIX
Recommended value is agreed to apply 3 dB delta from minimum minimum in the WF [1] [2]. Regarding the delta between minimum average and minimum minimum, some possibilities are discussed in the previous ad-hoc meeting, e.g.; difference between high band and low band (e.g. under 1 GHz) has discussed. BHH results tend to be larger delta compared with free space because hand effect for antenna is different between BHHR and BHHL. This contribution is to promote the discussion how to define the delta by providing the results for low band.

Figure 1 shows the measurement TRP value and difference value between BHHR and BHHL. TRP value is average value. Those results are sorted by the difference. And the graph indicates that the UEs which have good performance of average value are not always small difference between BHHR and BHHL.

Table 1 shows the example of the results. Minimum difference results and maximum results are shown in the table. The deciding difference value is between BHHR and BHHL. Maximum and minimum values are chosen among the channels, and subtract between those values.

[image: image1]
Figure 1  TRP results at Band XIX
Table 1 Example of TRP band XIX results 
	
	
	
	
	BHHL
	BHHR
	Difference

	Less difference sample 
	SGS 
	Sample a
	f1
	8.22
	8.09
	0.4

(0.38)

	
	
	
	f2
	8.18
	7.99
	

	
	
	
	f3
	7.85
	7.84
	

	
	DOCOMO
	Sample b
	f1
	11.4
	11.98
	0.6

(0.64)

	
	
	
	f2
	12.0
	11.74
	

	
	
	
	f3
	12.0
	12.04
	

	Largest difference sample
	SGS

	Sample c
	f1
	8.77
	11.79
	3.0

(3.02)

	
	
	
	f2
	10.00
	11.25
	

	
	
	
	f3
	9.93
	11.36
	

	
	DOCOMO
	Sample d
	f1
	12.8
	10.33
	3.7
(3.67)

	
	
	
	f2
	13.1
	11.15
	

	
	
	
	f3
	14.0
	10.68
	


            ___ : maximum value      ___ : minimum value            
The tendency is similar to that of UMTS Band I [3], Over 40% of devices have 3 dB difference. 
Results of TRS are shown in Fig. 2 and 3. The difference is a little larger compared with TRP.
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Figure 2  TRS difference between BHHR and BHHL Band XIX
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Figure 3  TRS results at Band XIX 
It is shown that there are many devices which have large difference in low band. Considering the result, it is better to define larger delta between minimum minimum and minimum average.
In the other aspect, we need to consider how to define minimum average value, which mean 10% value of RAN4 CDF or 20% value. It cannot be considered separately with delta between minimum average and minimum minimum. If minimum average is defined as tighter, larger delta may be acceptable for operator. RAN4 agrees with making CDF with the test results, and minimum value is defined by 10% or 20% of the CDF. But, the CDF which made in the ad-hoc meeting includes some extremely worse data. So, our preference is to use 20% value if such worse data is not excluded. 
This contribution considers the relation between delta and minimum average, these values should be decided together, so, we propose some options as follows.

Potential proposal

1. Delta between average and minimum minimum(minimum maximum) is defined as 3 dB, and the average value is defined refer to 20% value of RAN4 CDF.

2. Delta between average and minimum minimum(minimum maximum) is defined as 2.5 dB, and the average value is defined refer to 15% value of RAN4 CDF.

3. Delta between average and minimum minimum(minimum maximum) is defined as 2 dB, and the average value is defined refer to 10% value of RAN4 CDF.

Although the possibility of 15% value of CDF is deleted in the last ad-hoc meeting, but it is shown in the proposal as an alternative for compromise. 
4. Conclusion
In this contribution, test results of difference between BHHR and BHHL are provided in regard to TRP for UMTS band XIX. Base on the results, there are some proposal as shown in section 3. 
There are many devices which have larger difference same as UMTS band I. So, it can be defined same value between high band (over 1 GHz) and low band (under 1 GHz). 2.5 dB or 3.0 dB delta is preferable.  Considering the relation between minimum average value and delta, it should be discussed totally. 
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