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Introduction

At RAN #11, the work item HSDPA feature was approved with the objective to specify Release 5 functionality to support:

· Higher-level modulation and adaptive modulation and coding 

· Hybrid ARQ

· Fast scheduling
This paper elaborates on the requirements on the HSDPA feature as seen from the service, operation, and complexity point-of-view. It is recommended that these requirements are taken into account in the detailed specification of the HSDPA feature.
2
Requirements on the HSDPA feature
2.1
Service classes

Due to the properties of the techniques proposed for the HSDPA feature (AMC, HARQ, and fast scheduling), it can be expected that the HSDPA feature would not be able to provide much additional benefits for services with e.g. strong delay requirements, such as services belonging to the Conversational service class. Thus the specification of the HSDPA feature should be optimised for the Interactive, Background and, to some extent, Streaming service classes. 

2.2
Operational environments

It should be possible to deploy and operate HS-DSCH in basically all types of environments. However, the most frequent scenarios for HSDPA will most likely be in small-cell indoor and urban outdoor environments. Thus the HSDPA feature should be optimised towards these environments.

2.3
Basic performance

In terms of basic performance, HSDPA should offer significant enhancements in terms of peak data rates, throughput, and delay. More specifically, for the kind of service classes that HSDPA is targeting, the specification should ensure

· peak data rates significantly above 2 Mbps

· throughput (capacity) significantly above what can be achieved with existing releases

· the possibility for significantly reduced downlink delay compared to existing releases

2.4
Complexity

Reuse of existing framework and functionality

It is obviously desirable to reuse as much as possible of the existing UTRA framework and functionality also for HSDPA. Deviations from existing framework and functionality should be considered if but only if substantial gains in performance, UE/Network complexity, or UE power-consumption can be demonstrated. 

Examples of justified deviations from existing functionality/framework are:

· Location of MAC functionality to Node B as already recommended by RAN2 [1]. This is needed in order to fully benefit from fast link adaptation (adaptive modulation and coding) and fast scheduling as well as to reduce delay and buffering due to Hybrid ARQ.

· The use of an HSDPA TTI shorter than 10 ms (for similar reasons as above).

UE complexity

In the specification of HSDPA, great care should be taken to ensure that HSDPA functionality can be implemented with reasonable UE complexity and power consumption.

When defining parameters for the system, the HSDPA specification efforts should follow a “pragmatic approach”, as also requested in [3]. Flexibility in parameter values, leading to a range of UE capabilities, should be considered if but only if there is an obvious trade-off between UE complexity/power-consumption and service quality as experienced by the user. 

Examples where flexibility in parameter values make sense include:

· The range of supported modulation schemes. As an example, 64QAM, if supported by the specification, should be a UE capability.

· Maximum Hybrid-ARQ buffering capability (soft-sample buffering)
In both cases, different UE capabilities can easily be taken care of by the HS-DSCH scheduling and/or Hybrid ARQ functionality.

Network complexity

The specification of HSDPA should allow for the introduction of HSDPA with low network cost and low deployment effort. 

2.5
Other requirements
The specification of HSDPA should ensure that HSDPA transmission can be combined with the use of adaptive antennas and beam forming. 

The specification of HSDPA should allow for the user to benefit from more advanced receiver structures, such as MPIC.

3 Conclusions and recommendations

This paper has discussed some requirements on HSDPA. It is recommended that these requirements are taken into account in the detailed specification of the HSDPA feature.
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