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<< Unchanged content omitted >>

1
Scope

The present document contains the findings of the Study Item on UE Application Layer Data Throughput Performance and the Study Item on UE Application Layer Data Throughput Performance Expansion for Carrier Aggregation and the proposed test procedures.
<< Unchanged content omitted >>

4
Background

The currently-used HSPA and the newly-deployed LTE radio access technologies are providing a very large increase in data transmission capacity in mobile networks. This is being matched and even exceeded by a corresponding increase in the demand for data from users of the latest data-hungry devices and applications.

It is therefore essential that data devices achieve high efficiency when using data services and do not unduly load the network regardless of the maximum data rate that they are capable of achieving.

The GCF has indicated that they wish to add UE Application-Layer Data Throughput Measurements under various simulated network conditions to their Performance Items area of activity and has requested RAN5 to recommend and produce the necessary test procedures. It is also noted that the PTCRB, TCG might additionally be able to take advantage of the results of such work in 3GPP.
Furthermore, PTCRB PVG has requested for the expansion of the technical scope to include 2DL carrier aggregation combinations using licensed spectrum, as well as one licensed and one unlicensed carrier (Release 13 LAA).
4.1
Study Item Objective
The objective of this Study Item is to define test procedures to measure UE data throughput performance at the application-layer, with no qualification of the results (i.e. no verdicts such as "pass/fail", "good", "medium", "bad" will be supplied).
The test procedures developed will measure the achieved average application-layer data rates (e.g. using FTP or UDP) of the UE standalone or/and in combination with a laptop under simulated realistic network scheduling and radio conditions in a repeatable lab-based environment (i.e. using lab-based simulators and other necessary equipment).
Note:
The point of measurement on the UE side will be either in a connected PC for terminals that support tethered mode only, or inside the UE in case of a terminal that does not support tethered mode, or in both places for UEs that support both modes.

The test procedures will be developed in a flexible manner to accommodate various test conditions. The exact simulated network scheduling and down link radio conditions to be used will be determined during the study. It is envisaged that in addition to some measurements under "ideal conditions", an initial set of suitable scheduling/radio conditions to be used by the test systems, will be defined to simulate typical network conditions. Additional optional conditions may be developed later as and when required.

The study will aim to reuse wherever possible conditions already specified by RAN4 (e.g. radio conditions) and test procedures used in current conformance testing by RAN5. Although utilising existing test procedures without any modification is unlikely, adaptation of existing test cases may well be possible. The study should determine the best candidates.

Note:
Test cases for example in clause 8 of TS 36.521-1 [2] could possibly be adapted for the study and test procedures could be based on the existing single antenna port, transmit diversity, and open and closed loop spatial multiplexing test cases.

The study will determine suitable test procedures for downlink data transfers, uplink data transfers and bidirectional data transfers.

The study will determine the Applications and the related Application requirements (e.g. FTP, UDP, quality of service, TCP settings, etc.) to be used.

GCF has stated that the Radio connection should be limited to LTE and W-CDMA Rel-5 (HSDPA) and later and the study will only consider these.

Other issues that the Study Item may investigate include:

-
The definition of a reliable and repeatable test environment to ensure the best possible repeatability of the results. This could include the definition of a reference laptop configuration, applications in the UE or/and the Laptop that would measure the throughput, etc.

-
The impact from the lower layers data throughput on the application-layer data throughput, especially when variable radio conditions are applied.
In addition, PTCRB PVG requested that the scope be expanded to include 2DL carrier aggregation combinations using licensed spectrum, as well as one licensed and one unlicensed carrier (Release 13 LAA).
The objective of the Study Item on UE Application Layer Data Throughput Performance Expansion for Carrier Aggregation is to develop the additional 2DL CA test cases using licensed spectrum, as well as one licensed and one unlicensed carrier (Release 13 LAA). The scope of the expansion for 2DL CA will include FDD and TDD test cases. The addition of the 2DL CA test cases should build the framework for future multi-carrier CA configurations.
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