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1. Introduction
At RAN5#50, tests cases for UTRA UE application Layer Data Throughput Performance were proposed in [1]. Clause A.2.1. in that document stated that “Downlink tests are performed with an R99 384Kbps Uplink unless otherwise noted”. Since none of the proposed FTP Downlink test cases contained any note indicating a different Uplink configuration, the assumption was that they were all proposed to be run with 384 kbps Uplink.
The purpose of this document is to analyze whether a 384 kbps Uplink is adequate to achieve maximum Downlink throughput in all FTP Downlink test scenarios, or whether some of them need to be run with HSUPA configured, and to provide a corresponding text proposal for clause A.2.1 of TR 37.901 [3].
2. Discussion

For FTP Downlink throughput test cases, one limiting factor on the Downlink throughput will be the speed at which TCP ACKs can be sent by the UE in the Uplink. 
For instance, in the case of HSDPA with MIMO:
· The theoretical Downlink peak data rate at the Physical layer is: TL1_DL_peak_rate = 28 Mbps
· The corresponding theoretical Downlink peak rate at the TCP layer TTCP_DL_peak_rate can be computed from TL1_DL_peak_rate by excluding the the bandwidth used for overhead at the Physical, MAC and RLC layers, that is:

TTCP_DL_peak_rate = TL1_DL_peak_rate  -  BW used for (Physical layer overhead, MAC layer overhead, RLC layer overhead)
· Physical layer overhead:

For HSDPA with MIMO, there are 27952 useful data bits per 2 ms in each MIMO stream (see 25.321 [2] Annex A), out of a total data rate of 28 Mbps ie 56000 bits per 2 ms. Thus the BW reduction factor due to overhead is: (27952 *2 / 56000)

· MAC layer overhead

Assuming a fixed RLC SDU size of 500 Bytes and 2 Byte RLC header, in each Transport Block of 27952 bits, with MAC-ehs configured, 6 complete RLC PDUs and 1 partial RLC PDU can be fit into each Transport Block. The first one will have a 3 Byte MAC header and the following 6 will have a 2 Byte MAC header. Thus the BW reduction factor due to overhead is: ( (27952 - (1*3 + 6*2)*8) / 27952) = (27832 / 27952)
· RLC layer overhead

Assuming a fixed RLC SDU size of 500 Bytes and 2 Byte RLC header, the BW reduction factor due to overhead is: (500 / 502)

This yields:
TTCP_DL_peak_rate = (28x106 * ((27952*2) / 56000) * (27832 / 27952) * (500 / 502) ) bps


    = 27.721 Mbps
· Given that a TCP ACK will need to be sent in the Uplink for each TCP packet received in the Downlink, assuming a TCP packet size of 1500 Bytes ie 12000 bits, with TTCP_DL_peak_rate = 27.721 Mbps, the UE will have to send (27721000 / 12000) TCP ACKs per second, ie 2310 TCP ACKs per second.

· Given that each TCP ACK is 52 Bytes long, this requires a TCP layer Uplink data rate of: 

TTCP_UL_required_rate = 2310 * 52 * 8 = 960.960 kbps
· If TCP delayed ACK is used, the Uplink data rate required for TCP ACK is divided by 2 and becomes: 480.480 kbps
Consequently, in the case of HSDPA with MIMO, an Uplink data rate of 384 kbps is not sufficient to achieve max Downlink throughput.
By reversing the computation above, it can be derived that an Uplink data rate of 384 kbps is suitable for a Downlink peak rate of only up to around 22 Mbps, assuming TCP delayed ACK is used.
3. Conclusion
The computations in section 2 showed that HSUPA is required to allow the UE under test to achieve maximum Downlink FTP throughput when the Downlink peak rate is greater than 22 Mbps. In order to have some margin, it is proposed to set the Downlink peak rate threshold above which HSUPA should be used to [21] Mbps.
It is proposed to include the corresponding following text proposal in clause A.2.1 of TR 37.901 [3]. 
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A.2
UE Application Layer Data Throughput Performance Test Procedures for UTRA/UTRAN - Tethered

A.2.1
General

Downlink FTP tests are performed with a Rel-99 384 kbps Uplink except for the tests in which the Downlink peak rate is greater than [21] Mbps, in which case HSUPA shall be configured in the Uplink to allow the UE under test to achieve maximum Downlink throughput.
A.2.2
<Test procedure title>







