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1 Overview

The purpose of this document is to suggest a reasonable way forward for High Speed Downlink
Packet Access (HSDPA) standardisation given i) the set of remaining open issues and their impact on
user equipment (UE) architecture, implementation complexity, and testability,  and ii) the
standardisation objective for HSDPA in Release 5, specifically to work toward the completion a draft
specification by December, 2001.

Following are the primary open issues relating to the standardisation of HSDPA and a brief analysis
of their expected impact on UE complexity. 

1.1 Incremental redundancy vs. Chase combining

Ericsson [3] offers a good summary of the related issues.  Of these, the most significant are:

1) Soft bit log-likelihood radio (LLR) storage is required for incremental redundancy (IR), as opposed
to direct storage of the I/Q complex symbol statistic as would be the case for Chase combining.
For 16-QAM, IR would require the storage of 4 values per transmitted symbol compared to 2
values for Chase combining.

2) The total storage requirements are greater for IR.  Consider an initial transmission of 64-QAM at
rate 3/4.  If the Chase procedure were used, the number of encoded bits does not change with
each re-transmission.  In the case of IR, new code symbols would be required for every

transmission, leading ultimately to a 1/5 code rate.  Consequently, there are 
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approximately 4 times as many coded symbols stored in the UE at the final coded word size.
Since each soft code bit LLR requires individual storage for IR, then the total memory increase for
IR is likely to be greater than 4 times.

3) IR requires signalling of retransmission number in the downlink in order to identify the redundancy
version.

We would agree with Ericsson that, for the given increase in complexity and resources required for IR
to be justified, a significant increase in performance would be necessary.  And although there is some
evidence of useful link performance gains using IR, these were restricted to the highest information
rates considered, including 64-QAM, the status of which are now reduced to optional or for further
study (FFS), and would only provide usefulness to a limited number of UEs due to signal to noise
ratio (SNR) limitations.

Most important, unless there is a large channel SNR estimation error, no substantial increase in
actual throughput results from the use of IR.  If Chase combining were optimized for a set of typical
system operational environments, the benefit of full incremental redundancy is only a slight, and not
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always realizable improvement in link budget at the expense of a very significant increase in
processing complexity, architectural complexity and memory resource utilization in the UE.

Historically, this issue has precedence in the standardisation of the Global System for Mobile
communication (GSM) General Packet Radio Service (GPRS) enhancement referred to as Enhanced
Data for GPRS Evolution (EDGE) : ultimately it was decided that the benefit of full IR was not worth
the increased cost of the mobile implementation.

1.2 Associated signalling issues

It is noted that operators are increasingly sensitive to, and aggressively acting to reduce the use of
radio resources for signalling purposes, as any radio resource that is not carrying billable user
information is essentially wasted.  Superficially, this may appear to be obvious, but we have existence
proofs in GSM standardisation that demonstrate how large amounts of system capacity may be lost
due to the manner in which certain signalling methods were devised.

In this forum, some of the automatic retransmission query (ARQ) schemes offered for inclusion in R5
HSDPA require significant levels of additional protocol signaling, such the transmission of ARQ
process numbers, redundancy versions, packet numbers, and packet-selective acknowledgements –
beyond that required by the simpler proposals that have been made. Further, the transmission of
such additional signaling, necessarily implies a more complex ARQ protocol implementation in the
UE, with associated challenges to cost and conformance testing.

Up to now, the system simulation data offered to TSG-RAN-WG1 has offered little indication that this
additional signaling overhead enhances system capacity. In the absence of this, Motorola
recommends that TSG-RAN-WG1 adopt the simplest acceptable protocol, at present embodied in the
partially asynchronous approach defined in [1].

1.3 Dynamic, semi-static and variable transmission time interval (TTI)

The current working assumption for semi-static TTI is set forth in [2, Clause 6.4], and states
specifically that the “choice of one fixed, two semi-static or multiple semi-static values is FFS”.

We view the variable TTI concept as an enhancement to the existing working assumption set forth in
[2].  While there may be merit to the variable TTI concept, it is noted again that this proposal would
greatly increase the architectural complexity of the mobile UE.  Furthermore, as before, the exact
benefits of the variable TTI concept have not been clearly and unambiguously quantified as of this
date.

2 Summary and recommendations

As a mobile equipment manufacturer, Motorola is sensitive to the effects of architectural complexity
on the development of mobile user equipment, as this generally results in i) more expensive product
and ii) increased time to market due to expanded development and testing times.

In view of the foregoing issues, combined with the fact that TSG-RAN-WG1, as an industry
consortium has previously agreed toward a December, 2001 release date for the first standardisation
of HSDPA in Release 5 of the specifications, it is recommended that we proceed to standardisation in
R5 by adopting the simplest acceptable methods proposed for addressing each open issue.  The
following recommendations are made:

- That Chase combining be adopted as our working assumption for Release 5.
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- That any signalling method adopted should reflect the least amount of complexity required to
effectively perform the requirement and utilize radio resources in a manner that is acceptable to
network operators.

- That semi-static length TTI be retained as our working assumption for Release 5.

- That priority be placed on the completion of the Stage 2 description for HSDPA, and that this
description be placed quickly under change control.

- That alternative, more complex, methods be considered as future enhancements to HSDPA to be
addressed in future releases.

We welcome input from operators and other manufacturers.
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