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	In this paper we present the statistical analysis of measured UTRA LEE TRP/TRS data across three data sets and derive a set of proposed performance requirements for Band I and Band VIII.


1.
Introduction
The currently ongoing LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements Work Item also includes in its scope the task to complete the UTRA LEE performance requirements [1].  All over the air performance requirements are recorded in the unified specification TS37.144 [2].  During the RAN4 #70 meeting the topic of separating tablet and notebook device performance requirements within the LEE class of devices was discussed.  A CR to TR25.914 [5], a TP to TS37.144 [6], and a CR to TR37.902 [7] implemented this separation of requirements.  During the RAN4 #71 several proposals for UTRA LEE TRP/TRS requirements were discussed [9], [10], [11]; in regards to [9] comments were received suggesting to avoid utilizing measurements of prototypes.
In this paper we present the statistical analysis of measured UTRA LEE TRP/TRS data across four data sets and derive a set of proposed performance requirements for Band I and Band VIII.

2.
Discussion
The Intel data set contains 7 commercially available LEE devices (only Band I results are available for one of the devices).  All 7 devices were tested with various UTRA embedded modules from several chipset manufacturers.  All devices in all data sets are Power Class 3 devices.
A data set of UTRA LEE TRP and TRS results for Band I and Band VIII was collected from data published by Ericsson [1], Sony [4], Vodafone (Band VIII data only) [8], and the Intel data set.  Table 1 below summarizes these data sources.
Table 1: Summary of data sources

	Company
	Num Band I devices
	Num Band VIII devices
	Reference

	Ericsson
	121
	121
	[1]

	Sony
	5
	5
	[2]

	Intel
	7
	6
	This paper

	Vodafone
	-
	92
	[8]

	Total
	24
	32
	

	Note 1: The originally published Ericsson data set contained data for 3 tablets; these data have been removed from the set presented in this paper

Note 2: The originally published Vodafone data set contained data for 96 Band I devices and 9 Band VIII devices; due to the overall number of devices in the available data sources, only Band VIII results have been included in this analysis


The average TRP CDFs are shown in Figure 1 (a and b) below for Bands I and VIII, respectively.  These figures also indicate the calculation of the 10th percentile outage value.
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Figure 1: Bands I and VIII TRP CDFs from all available data
The average TRS CDFs are shown in Figure 1 (a and b) below for Bands I and VIII, respectively.  These figures also indicate the calculation of the 90th percentile outage value.
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Figure 2: Bands I and VIII TRS CDFs from all available data

Table 2 below summarizes the statistics derived from the TRP data.
Table 2: Summary statistics from measured TRP data

	
	Mean (dBm)
	10th Percentile (dBm)

	Band I
	20.8
	18.6

	Band VIII
	20.3
	18.4


Table 3 below summarizes the statistics derived from the TRS data.
Table 3: Summary statistics from measured TRS data

	
	Mean (dBm/3.84 MHz)
	90th Percentile (dBm/3.84 MHz)

	Band I
	-104.3
	-101.1

	Band VIII
	-98.5
	-96.1


2.
Proposal
We propose to derive the TRP and TRS performance requirements from measured data in the following manner:

1. Determine the means of the average TRP and TRS distributions

2. Set the recommended value to the associated mean value

3. Calculate the average requirement by applying an offset of 2 dB to the recommended value
4. Calculate the minimum (for TRP) or maximum (for TRS) requirement by applying an offset of 2 dB to the average requirement

5. As a sanity check, compare the outage statistic (10th percentile for TRP and 90th percentile for TRS) with the average requirement to ensure that the expectation of the number of potentially rejected devices corresponds to the measured statistics

Table 4 below applies this process to the TRP data and derives the proposed performance requirements.

Table 4: Proposed TRP requirements derived from measured data

	
	Average (dBm)
	Minimum (dBm)
	Recommended (dBm)

	Band I
	19.0
	17.0
	21.0

	Band VIII
	18.0
	16.0
	20.0


We note a good correlation between the 10th percentile outage values in the TRP distribution and the proposed average requirements.

Table 5 below applies this process to the TRS data and derives the proposed performance requirements.  Although not used in this analysis, measurements of prototypes indicate that the mean TRS performance in Band VIII, as shown in Table 3, may underestimate the average platform capabilities.  Thus, we propose tightening the derived recommended value by 1 dB:
Table 5: Proposed TRS requirements derived from measured data

	
	Average (dBm/3.84 MHz)
	Maximum (dBm/3.84 MHz)
	Recommended (dBm/3.84 MHz)

	Band I
	-102.0
	-100.0
	-104.0

	Band VIII
	-98.0
	-96.0
	-100.0


We note that the 90th percentile outage values in the associated TRP distribution are less strict than the proposed requirements:  accounting for 1 dB in Band I and 3 dB in Band VIII.  Due to the high variability in the tails of the TRS distribution we do not believe it is necessary to relax the TRS average requirement further. 
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