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1
Introduction
This document provides an initial text proposal concerning the test environment for UE Application Layer Data Throughput in TR 37.901 [1].
2
Summary
The GCF Steering Group made requests to RAN5 in [2] and [3] to develop UE Application Layer Data Throughput Performance test procedures. Out of this request, the test environment for UE Application Layer Data Throughput was indicated as a specific item to be addressed as part of the technical content of the Study Item for UE Application Layer Data Throughput Perfomance. The test environment for UE Application Layer Data Throughput was one of the categories for study mentioned in a Qualcomm discussion paper which proposed a way forward on performance testing in RAN5 at the RAN5 #49 meeting in November 2010 [4]. This category and the corresponding company proposals were discussed and summarized by Samsung in [5]. This proposal draws from the company proposals and the clarifications from the GCF Steering Group.
3
Proposal

It is proposed to consider the following text proposal as being a suitable starting point for the test environment for UE Application Layer Data Throughput for TR 37.901 [1].
4
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5.5
Test Environment
Editor’s Note: The following aspects are either missing or not yet determined:
-
The appropriate set of SNR values for test need additional study.

-
Resource allocations for LTE allocated to the user need additional study.

-

5.5.1
Signal Levels
The signal levels chosen for test should either be representative of field conditions or appropriate for the particular test procedure defined.
In order to optimize test time and to focus on the appropriate set of signal levels for test, it is proposed to leverage the signal levels for test associated with the associated performance test cases in 34-121-1 [xx] and 36.521-1 [xx] or to limit the number of signal levels for the majority of the downlink performance tests to a representative range. For test cases that would require specific geometries to be set, this approach is reasonable and allows as much re-use of existing test setups as possible.

However, one aspect of a receiver's performance that is not typically addressed in the conformance testing is the ability of the receiver to perform well across a range of signal levels in a relatively low-noise environment where the UE noise floor may be the dominant factor in determining SNR. The end user would expect to achieve relatively consistent UE Application Layer Data Throughput if located in a sufficient signal strength area. However, it has been shown across different radio designs that the data performance can vary significantly due to LNA switch points which may impact the perceived SNR to the modem and thus impacting the end user perception of throughput performance even in a strong signal environment. Therefore, it is proposed to use a power sweep test to characterize the UE performance within a limited range of power levels. Also, in order to exercise the hysteresis associated with the LNA switch points under realistic RF conditions, it is proposed to make use of a fast fading profile from 34-121-1 [xx] and 36.521-1 [xx].
By addressing the power sweep test in the UE Application Layer Data Throughput performance testing, one achieves the ability to evaluate the impact of this receiver aspect and its impact at the user level without impacting the industry conformance test cases.
5.5.2
Fading Profiles
The request from the GCF Steering Group was to measure the average UE Application Layer Data Throughput using simulated realistic radio conditions. In order to support this requirement, it is proposed to use the following fading profiles to maintain consistency with 3GPP defined fading profiles that have been developed to assess a UE's capability of performing in various multi-path environments. Also, a static propagation condition will be used for any uplink testing and any downlink performance testing where the test purpose does not specifically require fading (e.g. maximum throughput testing, stress testing where the focus is on processor utilization aspects, etc.).
For UTRA, it is proposed to use the defined 3GPP profiles depending on the particular test procedure.
-
Static

-
PB3

-
PA3

-
VA3

-
VA30

-
VA120

For E-UTRA, it is proposed to use the defined 3GPP profiles depending on the particular test procedure.

-
Static

-
EPA5

-
EVA5
-
EVA70
-
ETU70

-
ETU300

-
HST
5.5.3
Noise and Interference Levels
In order to assess the end user perception of UE Application Layer Data Throughput, it is desirable to vary Ior/Ioc over a range of values that are representative of the majority of the conditions experienced by the end user. It is also desirable to utilize very high SNR cases for maximum data rate testing or for high order modulation testing. The range of values chosen should either match existing performance test cases in 3GPP or represent a reasonable number of discrete SNR values for test with the exeception of any test procedure where the test purpose is to evaluate the throughput performance versus geometry. In this case, the step size for the SNR values should be chosen appropriately.
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