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1 Introduction
In the RAN4#75 meeting, the WF on TRP/TRS discussion was approved [1]. In this contribution, we discuss how to derive TRP/TRS requirements of UMTS BHH and finally propose two possible options.
2 How to merge each CDF
According to the agreed WF [1], TRP/TRS requirements of UMTS BHH are to be derived from an overall CDF curve which is composed of each company’s CDF of measurement results. In addition, it is also mentioned that the contribution provided by Telecom Italia [2] is the baseline on how to merge the data sets. First of all, we’d like to review the methodology of [2].
2.1 Approach 1 (Methodology of [2])
In [2], several steps to derive TRP/TRS requirements were proposed. The first step is to compare each CDF presented by different companies as the left figure below. The second step is to remove the two extreme distributions (i.e. best and worst) for proper statistics and merge the remaining CDFs as the right figure below.


[image: image4.png]0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

TRP CDFs

[ = A
[

/

/

/

N~

/.

/
/
/

Sars

/| /

/

/I _/

[

/

/
[

8 9

Nokia Corp., Microsoft [4] [5] ==—Telecom Italia [7] [10]

Intel Corp. [9]

10

11 12 13
[dBm]

== NTT DoCoMo [6]

14 16 17 18

Orange [8]

19

20




 
[image: image2]
Figure 1: TRP CDFs for Band I with head + hands (Quotation from [2] for just an example)
Then, it would be worth to clarify how to merge each CDF in this approach. Looking at the CDF of 80% in the right figure, three CDFs are almost the same TRP of 15dBm and the merged value is also 15dBm. This would mean that weighting factor is ignored although numbers of measured UE in each CDF are different. In other words, with this approach, the CDF whose number of samples is greater than others will be less value unfairly. Even if a certain minimum number of required UEs for valid CDF is defined, there will still be an issue. For example, we assume a case that the minimum value is determined as 30 UEs and three companies A, B, C provide 10 UEs respectively. Then, they would need to merge their results in order to satisfy the minimum value (i.e. 30 UEs). On the other hand, if company D provides a CDF of 60 UEs, the data of companies A, B, C has double value compared to that of company D. Therefore, a proper value should carefully be defined however it obviously needs more discussions. Moreover, when company E also provides 20 UEs, which companies are combined (e.g. A+B+C or A+E or B+C+E etc.) needs to be determined. In addition, the definition of “best and worst” should also be clarified. For instance, someone may think the deep red line in Figure 1 (left) is not the best curve since the CDF has some worse samples below 40% compared to others. Based on the above, we have an observation below.

Observation 1: Methodology of [2] requires more discussions on;
· Minimum number of required UEs for valid CDF
· How to combine each CDF which does not satisfy the minimum number
· Definition of “best and worst” of each CDF
2.2 Approach 2 (Alternative)
An alternative approach is that all CDFs are decomposed and re-merged them. Based on this approach, we can skip the discussions in Observation 1 and treat all results fairly. In this case, however, if there may be some extreme measurement results in merged CDF, they could impact the final requirements.

Observation 2: An approach that all CDFs are decomposed and re-merged them could be an alternative to avoid further discussions in Observation 1.
Based on the above analyses, we summarize Pros and Cons of each approach in Table 1. 

Table 1: Comparison of each approach
	
	How to merge each CDF
	Pros
	Cons

	Approach 1

(Methodology of [2])
	· Remove “best and worst” of each CDF
· Take the average regardless of number of required UEs
	· Avoid extreme deviation
	· Need further discussions on;
· Minimum number of required UEs for valid CDF
· How to combine each CDF which does not satisfy the minimum number
· Definition of “best and worst” of each CDF

	Approach 2

(Alternative)
	· Decompose all CDFs and re-merge them
	· Treat all results fairly
· Skip further discussions on Cons of Approach 1
	· May include extreme deviation


3 How to choose Percentile
According to the WF, it was agreed on how to choose percentile of overall CDF as below.
· The following percentiles shall be picked from the overall RAN4 CDF:
· For TRP: [10th], [15th], [20th] percentiles of the CDF of TRP
· For TRS: [80th], [85th], [90th] percentiles of the CDF of TRS
· If the distribution includes devices exhibiting significantly poor performance the following can be made:
· Option 1: A proper selection of the percentile above can ensure an appropriate failing rate for the performance requirement
· Option 2: Remove significantly poor performance devices from original data set CDF and update the merged overall RAN4 CDF.
We think that how to choose the percentile should be discussed with the CDF merging approaches described in section 2. For example, if we adopt Approach 1 and 20th percentiles of the CDF of TRP, it is then expected that a lot of results would be removed since extreme deviations have already been removed from the merged CDF. As a consequence, this may cause too many fails. Thus, lower percentiles would be more suitable in this case. On the other hand, since Approach 2 does not remove extreme deviation in the merged CDF, higher percentiles would be more suitable in the case. Therefore, we propose to select either Option 1 or 2 as a package.
Table 2: Options to determine TRP/TRS for UMTS BHH
	
	How to merge each CDF
	Percentile of TRP
	Percentile of TRS

	Option 1
	Approach 1 (based on [2])
	10%
	90%

	Option 2
	Approach 2 (decompose and re-merge all CDFs)
	20%
	80%


4 Conclusion
Based on the analyses above, we propose the following.
Proposal: RAN4 should select either Option 1 or 2 as a package of CDF merging approach and percentile.
Table 2: Options to determine TRP/TRS for UMTS BHH
	
	How to merge each CDF
	Percentile of TRP
	Percentile of TRS

	Option 1
	Approach 1 (based on [2])
	10%
	90%

	Option 2
	Approach 2 (decompose and re-merge all CDFs)
	20%
	80%
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