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1 Introduction

Until now, there seems to have been a rather common understanding that HS-DSCH operation is always associated with the transmission of a downlink DPCH. This is the same assumption as for Downlink Shared Channel (DSCH) operation. However, recently there have been discussions whether or not HS-DSCH operation should also be possible without the presence of a parallel downlink DPCH. 

2 Discussion

There are mainly two arguments why HS-DSCH operation should always be associated with the presence of a downlink DPCH

One argument is that a downlink DPCH is needed to carry RRC signalling on a DCCH logical channel. Although this may not be a strict requirement it can be expected that, in most cases, a downlink DPCH will be used to carry downlink RRC signalling.

The other argument is that, in current specification, a downlink DPCH is the only way to power-control a corresponding uplink DPCH. HS-DSCH transmission requires an uplink DPCH to carry e.g. uplink Hybrid ARQ signalling. In practice, an uplink DPCH is also needed to carry higher-layer signalling and user data. Having a non-power-controlled uplink DPCH would lead to extensive and probably unacceptable uplink interference.

One important question is thus: Is it possible to have a power-controlled uplink DPCH without a corresponding downlink DPCH?

A possible solution is to replace the downlink DPCH with a common downlink channel that transmits power control commands to multiple UEs by means of TDM, see Figure 1.
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Figure 1
The benefit of a Common PC channel, compared to the use of a downlink DPCH for each UE, is reduced code-space usage. A downlink DPCH would use a minimum 1/512 of the code space. In theory, a Common PC Channel with SF=512 could carry power control commands to up to 5 UEs. However, a code-space usage of 1/512 (<0.2%) in case of a downlink DPCH does not seem to be very critical. 

At the same time, there are several drawbacks with the solution of Figure 1:

· The common PC channel can in itself not easily be power controlled, i.e. downlink interference may be increased. 

· The solution does not support adaptive antennas and beam forming, as there is no downlink dedicated pilot. 

· Operation in soft handover will be more complicated as the UE needs to receive power control commands on Common PC Channels from two or more cells with different timing. 

It should also be noted that the solution of Figure 1 offers no benefits from a user point-of-view. Thus, if introduced, this kind of solution should be mandatory to the UE and will add to the UE complexity. Taking into account that HS-DSCH operation with a downlink DPCH must anyway be supported, e.g. to support simultaneous data (on HS-DSCH) and speech, and will most likely anyway be the common case, the conclusion is that there is very little to gain from introducing the solution of Figure 1
3
Conclusions and recommendations

Although there are technical solutions to the operation of HS-DSCH and uplink DPCH without an associated downlink DPCH, there seems to be very little incremental gain with such additions. It is therefore recommended to adopt an assumption that HS-DSCH operation is always associated with a downlink DPCH. If possible, HS-DSCH operation should be possible with SF = 512 for the downlink DPCH.

There have been discussions if downlink signalling related to HS-DSCH transmission should be done by means of a one-stage or a two-stage process, see [1]. It should be noted that this paper does not directly touch on this issue but only concludes that HS-DSCH transmission should always be associated with the transmission of a downlink DPCH. The detailed structure of the HS-DSCH-related downlink signalling should be separately discussed.
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