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1. Introduction
UMTS TRP and TRS for BHH are discussed in 3GPP. The WF of TRP and TRS discussion was agreed in the previous meeting [1]. 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. However the value of delta is TBD, which will be discussed further in TRP/TRS ad-hoc meeting. 

This contribution provides consideration of the delta between minimum minimum and minimum average derived from test results of TRP. BHH requirement should be considered difference of performance between right hand and left hand.

2. Condition of Measurement
In this contribution, 36 devices are measured, which are the same samples as used in [2]. All of DUTs are commercial products and cover multi-band and multi-RAT. In this contribution, it is focused on TRP 
3. Discussion
3.1 Test results of Difference between BHHR and BHHL at band I
Recommended value is agreed to apply 3 dB delta from minimum minimum in the WF [1]. Regarding the delta between minimum average and minimum minimum, some possibilities are discussed in the last meeting. One proposal is 2 dB and other one is 3 dB. This contribution is to promote the discussion how value of delta should be applied.

 Figure 1 shows the measurement TRP value and difference between BHHR and BHHL. TRP value is average value. Those results are sorted align with 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 difference between BHHR and BHHL. There is 3-type of example. These examples are also picked up from measurement results, BH results are also shown in the table for reference. These values are measured at just one frequency channel (e.g. UMTS band I f0). The difference will become larger when it is measured at all of frequency channels. The difference between BHHR and BHHL tends to become larger than that of BH. BH is only used head phantom, so, the phantom become close to upper side of UE. On the other hand, BHH is close to the phantom both upper and bottom side of UE. It is easily affected by phantom.
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Figure 1  TRP results at Band I
	Table 1 Example of difference 
　
	BHHL
	BHHR
	Average
	difference between BHHL and BHHR
	(reference) difference BHL and BHR

	sample A
	13.2 
	16.6 
	15.2 
	3.4 
	0.6

	sample B
	10.4 
	15.8 
	13.9 
	5.4 
	0.7

	sample C
	12.3 
	13.3 
	12.8 
	1.0 
	0.8


.
Observation:

If 2 dB delta is defined and Minimum average requirement is defined as 12.5 dBm or 13.0 dBm (these values are just example.. ), 

e.g. 1: Min. Ave. 12.5 dBm,   Min. min. 10.5 dBm       ----  Sample B is failed (Because of Min min.)
e.g. 2: Min. Ave. 13.0 dBm,   Min. min. 11.0 dBm       ----  Sample B and Sample C are failed (Because of Min min. or Min ave. )    

If 2.5 dB delta is defined, 

e.g. 3: Min. Ave. 12.5 dBm,   Min. min. 10.0 dBm         ----  All samples are passed

e.g. 4: Min. Ave. 13.0 dBm,   Min. min. 10.5 dBm         ----  Sample B and Sample C are failed (Because of Min min. or Min ave. )    

If 3 dB delta is defined, 

e.g. 5: Min. Ave. 12.5 dBm,   Min. min. 9.5 dBm         ----  All samples are passed

e.g. 6: Min. Ave. 13.0 dBm,   Min. min. 10.0 dBm       ----  Sample C is failed (Because of Min ave.)    

The “e.g.1” is strange situation, because average value of sample B is better more than 1 dB compared with those of sample C. But, sample C is passed and sample B is not passed. 
Which has good performance, sample B or sample C ? 
It is difficult to conclude, but, in one aspect, it can be said that sample B has better performance than sample C because average value is mainly discussed in 3GPP meeting. And there are many devices like as sample B. In our results, over 40% of devices have 3 dB difference, and 20% of devices have 4 dB difference. 
We have concern that this minimum minimum limit makes it difficult to design UE antenna and increase cost and size.
4. Conclusion
In this contribution, test results of difference between BHHR and BHHL are provided in regard to TRP for UMTS band I. Base on the results, there are some observations shown as below. 

Considering the possibility of increasing the UE size or cost, 2.5 dB or 3.0 dB delta is preferable. Because this conclusion is based on the results of UMTS Band I, it may need further study with regard to low-band.
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