3GPP TSG RAN Meeting #72






          RP-161059
Busan, Korea, June 13 – 16, 2016 
Agenda item:
10.8.1
Source: 
BlackBerry UK Limited
Title: 
Discussion on TRP/TRS requirements development
Document for:
Discussion
1. Introduction
During RAN4#79 TRP and TRS minimum requirements and recommended performance for roaming bands 1, 2, 5 and 8 for Beside Head and Hand (BHH) for UTRA FDD were agreed in R4-164969[1]. The requirements will form the basis of conformance test specifications to be developed by RAN WG5.

In this paper we highlight observations regarding these requirements versus the original methodology as was agreed in [2]. From this we conclude on the need for a more systematic approach for any future TRP/TRS minimum requirements (e.g. for other bands and/or RATs).

2. Discussion
During the process to reach agreement on the minimum requirements, a methodology was agreed [2] based on collection of a large data set of measured devices.  The approach was then to use percentiles of the distributions as per the extract below:
· The following percentiles shall be picked from the overall RAN4 CDFs:
· For TRP: 10th and 20th percentiles of the CDF of TRP
· For TRS: 80th and 90th percentiles of the CDF of TRS
· Candidate values of TRP and TRS limits will be defined considering agreed percentiles.
· Final requirement values of TRP and TRS will be defined offsetting candidate values according the comparison of standard deviation of overall RAN4 CDF and standard deviation of MU budget for the considered test setup. Baseline is in R4-150907. Aim is to close offsetting issue at RAN4#76.
During the process and subsequent negotiation, concerns were expressed by various interested parties over specific values, variations in device features as well as the number of devices captured in the data set for each of the specific bands. It is not intended to dwell on the details but merely identify that a number of these concerns were documented during the discussions in RAN WG4.
The final agreed requirements [1] were ultimately not strictly derived from the methodology of [2].  Other factors played a role, for example the TRP values for the band 2 measured data set were generally well below those captured for band 1 despite their similarity in frequency range, hence it was agreed to raise the minimum requirement for band 2 to match band 1.  Furthermore, the eventually captured values were also subjected to a middle-ground approach between those preferring higher/lower values respectively hence the final fractional split of a dB for the performance requirement.
To summarize the agreement captured in [1] the TRP (avg.) and TRS (avg.) requirements are as follows.
	BHH

	Band
	TRP avg.
	TRS avg.

	I
	13.25
	-101

	II
	13.25
	-99

	V
	9.4
	-96.75

	VIII
	9.4
	-96.75


Table 1. Operating Band Minimum TRP and TRS Requirements
Performing a comparison of these agreed values with the original data set of real devices we observe the following impact on these devices.

	BAND
	
	R4#79 Agreed Values
	%CDF* for current proposal
	% of measured devices that fail agreed values

	I
	TRP
	13.25
	10
	13%

	
	TRS
	-101
	80
	19%

	II
	TRP
	13.25
	40
	46%

	
	TRS
	-99
	95
	6%

	V
	TRP
	9.4
	37
	39%

	
	TRS
	-96.75
	85
	19%

	VIII
	TRP
	9.4
	15
	14%

	
	TRS
	-96.75
	85
	17%



* Taken from data set captured in R4-155302 [4]
Table 2. Analysis of Agreed TRP and TRS Values Compared to Measured Devices in Data Set
From Table 2, it is clear that the fraction of the set of measured devices that does not meet the requirements deviates from the intended methodology. This is particularly the case for TRP performance in bands 2 and 5, where 46% and 39% of the measured devices do not meet the final requirement.
We believe that it was not the original intent of this work to unnecessarily fail devices which may have been performing well. 

The observation regarding devices supporting band 2 as a roaming band could suggest that a significant proportion would need to be retuned in order to meet these minimum TRP requirements. However this may carry some impact to the achievable core band performance in band 1.  Hence there is clearly a need for a balanced approach to define roaming band requirements whilst accommodating the potential for core-band optimization.
3. Conclusions and recommendations

It is proposed that RAN#72 notes these observations regarding the impact to existing devices from the agreed BHH UTRA FDD TRP and TRS minimum performance requirements, developed from the measured data set in [4] and methodology in [2]. 
Regarding the development of any future requirements e.g. for other bands or access technologies, we recommend RAN4 determine up-front the intended outcome and purpose of the requirements, and adapts the methodology to ensure the final values achieve these aims.
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