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1
Introduction
This document provides an initial text proposal concerning the transport and application layer protocols for UE Application Layer Data Throughput for 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 the transport and application layer protocols 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 the transport and application layer protocols 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 transport and application layer protocols for UE Application Layer Data Throughput for TR 37.901 [1].
4
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5.4
Transport and Application Layer Protocols
Editor’s Note: The following aspects are either missing or not yet determined:

-
The reference FTP server is FFS.
5.4.1
Transport Layer Protocol
For the transport layer protocol, TCP and UDP are considered. It is proposed to test with both TCP and UDP as measurments utilizing each transport protocol are relevant.
The following items highlight the need for TCP transport.
-
Most of the applications that need reliable data transfers use TCP as transport layer.

-
The throughput is sensitive to the end-to-end delay.

-
Good for testing FTP/HTTP in bi-directional tests in asymmetric data rate links because the downlink speeds are limited by uplink speeds. For FTP/HTTP data transfers in one direction, the TCP ACKs are transmitted in the other direction, therefore delay in receiving TCP ACK in one direction negatively impacts FTP/HTTP throughput in the other direction.
The following items highlight the need for UDP transport.
-
The performance of UDP based data transfer, unlike TCP based transfer, is Operating System agnostic

-
Real-Time Transport Protocols used by most of Multi Media Applications are based on UDP protocol.

-
UDP Data Transfer in one direction (uplink/downlink) is not dependent on the other direction characteristics, unlike with TCP.
5.4.2
Application Layer Protocol
The following items have been considered for appropriate application layer protocols.
-
FTP
-
TFTP
-
SFTP
-
HTTP
-
VoIP (RTP-based)
To reduce the amount of testing, it is proposed to use FTP only. FTP (File Transfer Protocol) runs on top of TCP/IP and is frequently used in applications where download/upload performance would be noticeable to the end user.
The following list identifies the reasons not to duplicate testing across the other application layer protocols.
-
SFTP and HTTP both use TCP as a transport protocol. So it is redundant to use HTTP/SFTP protocols to test data throughput when FTP protocol is used.

-
For test purposes, HTTP is typically used to benchmark the browser’s rendering capabilities as a functional test. Download performance in terms of relative throughput is not as noticeable to the end user as it would be for file downloads.
-
SFTP is process intensive and used to exercise the security engine within the UE.

-
TFTP is typically used in embedded devices to update the firmware in a reliable way using a low footprint stack to avoid using the full TCP stack. TFTP is a request-response protocol and is not a candidate for performance analysis.

-
VoIP (RTP-based) applications are diverse in nature and application compatibility is an issue for a standard set of UE Application Layer Data Throughput Performance test procedures.
5.4.2.1
FTP  Settings

The reference FTP server is FFS.

The following settings are to be used.

-
The TCPWindowSize is derived based on the bandwidth-delay product for the particular radio access bearer used in the test

-
The TCPWindowSize is adjusted to near even-multiple of TCP MTU. The Windows Scaling is enabled for all FTP transfers.

-
The socket buffer sizes are set to even-multiples of TCP MTU in use.

-
The FTP transfers are always carried out in Binary mode.

-
The contents of the files to be transferred over FTP are chosen in such a way that they are statistically random, with least compressibility.

-
No application level compression protocols are used to compress the FTP files.
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