
TSG-RAN Working Group 4 (Radio) meeting #22

R4-020627
Sophia Antipolis, France, 3rd  –  5th April 2002

Source: 
Nokia
Title: 
Impact of Release-99 features on different HSDPA receiver structures 

Agenda Item:
6.1
Document for:
Discussion and Approval
1.
Introduction

In this document the effect of different Relese-99 features on HSDPA performance is briefly discussed. This is to increase understanding concerning the expected operating environment of HSDPA. In Release-99 we have considered features: transmit diversity schemes and beam forming. 

2.
Release-99 features and HSDPA receivers

Some performance results of advanced receivers for the HSDPA signal reception have been presented [1]

 REF _Ref5088675 \r [2]. These results shows that with some type of advanced receivers performance is improved compared to Rake receiver. Performance improvement of the advanced receiver comes due the multi path interference mitigation. Most commonly proposed advanced receiver structures are linear equalizers and subtractive interference cancellators. Linear chip equalizer tries to estimate the multi path profile of the channel and then by using filtering the effective channel profile is converged back to an single tap channel. By doing so the receiver performance is improved as the orthogonality of downlink is restored and therefore less inter-chip interference exist on the signal before demodulation. The other proposed advanced receiver for HSDPA is a multi user interference canceller. It tries to estimates the all code channels and then before demodulating a certain code, it subtracts the interference caused by the other codes, and in this way improving the receiver performance.

When the improvements due to advanced receivers structures are evaluated, proper attention needs to be paid to the assumptions used in the analysis/simulations of required performance case. Often the performance of different advanced receiver structures is presented neglecting the different operation modes of Release-99 users may have. Currently we have identified some Release-99 features that should be discussed and to be taken into account when evaluating the performance improvements due to different advanced receiver structures. These are as follows:

· impact on HSDPA signal reception of Release 99 users, in particular Release 99 users having transmit diversity ,

· impact of transmit diversity on HSDPA and

· impact of Release-99 user with fixed and  user specific beamforming on HSDPA.

Each of these will be discussed in following subsections.

2.1. TX diversity

Based on their effect on different advanced receiver types TX diversity modes can be discussed in two groups: TxAA and STTD. TxAA diversity users cause problems as Release-99 user signals plus the common physical channels are transmitted through two antennas. Users specific channels are sent with varying phase and amplitude based on the feedback received from the UE. For an advanced receiver trying to mitigate the multi path interference this means the channel profile estimation is difficult, if not impossible in practice as the phases and amplitudes of different users vary randomly. 

In case of the linear equalizer the STTD symbol level coding creates two desired signals that interfere with each other. Since from each desired signal's point of view the interfering signal is sent from a different antenna and its channel in general has a different impulse response than the channel of the desired signal, it is difficult to restore the orthogonality, and hence the efficiency of the equalizer is reduced. 

For subtracting interference canceller’s, already the Release-99 users alone cause problems, since this type receiver needs to know the spreading codes and the symbols of each Release-99 users to attain full performance improvement. It is not feasible to assume that RNC would signal the used codes, since the load/number of codes is changing constantly only generating excessive signaling to each user in the system. Hence the spreading codes of the other Release-99 users are not signaled by RNC to HSDPA users thus these need to be estimated. The complexity of such estimator is not reasonable in our opinion. The use of any TX diversity mode reduces the attainable gains even more since there are now two times more signals that need to be cancelled. 

2.2. Beam forming

Beam forming introduces also problems for interference mitigating advanced receivers. Fixed beam forming introduces similar problems as TX diversity if the receiver is situated in region where the antenna patterns of two different beams over lap. The Release-99, -4, -5 users having USBF active reduces the advanced receiver performance as each USBF user has it’s own channel impulse response (due to the specific propagation path), which is in practice nearly impossible to estimate and account for.

2.3. TX diversity for HSDPA

It is not decided by WG1 yet whether it is required that HSDPA should support TX diversity. As this will have effect on the receiver structure it should also be taken into account in test if support is required.

3.
Conclusions

The most probable roll-out scenario for HSDPA services is on existing network where Release-99 users are in the same frequency. Therefore it is important that effect of these features is considered when the performance requirements of HSDPA are defined. Therefore we propose that:

· The combinations of each Release-99 feature with HSDPA has to be clarified within/for RAN WG4 to have correct simulation and performance assumptions.

· If simulation assumption and performance requirements will be based on Rake receiver we think that there is no reason to change the assumptions on Release-99 users (and common channels) in current TR [3].

· It is known that with using a selected set of assumptions the advanced receiver performs better than RAKE solution. However, simulation assumptions should be modified so that Release-99 users (OCNS) would be using for example TX diversity together with common physical channels.

· When all above mentioned assumption and parameters are assessed, and feasibilities of possible combinations are carefully considered in the system deployment and complexity of UE receiver implementation point of view, the performance should be concluded.

To progress with above mentioned points, we propose that a liaison statement is sent to WG1 asking them to consider the Release-99 and the backward compatibility of HSDPA to it, and clarify these in their specifications. Also the requirements concerning the use of transmit diversity with HSDPA and the co-existence with Relese-99 users with transmits diversity or USBF should be clarified. 
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