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Introduction

The present document discussed remaining issues related to the HS-DSCH transmission and proposes a way forward for HI specification.

HS-DSCH discussion status

Is the HI really needed?

In general, we think that the HI is useful when there is a sufficient number of HS-SCCH configured for a particular UE. It has been a common understanding among certain companies in RAN1 that presence of HI allows to save some processing time in the UE since the UE does not have to decode all shared control channels to find out if it has data to receive on the HS-DSCH. It has also been shown that in foreseen deployments of HSDPA the number of shared control channels may be a limiting factor so it is can be expected that the value of 4 control channels for  a given UE will be used. Perhaps not in first deployments of HSDPA but in a latter phase.

Still there are some concerns on whether or not the HI is really needed in all cases e.g. when there is a limited number of HS-SCCH. In particular when there is only one  HS-SCCH, the UE is able to despread and decode that shared control channel continuously so there is no need for an indicator on the associated DPCH. We can agree that in such cases we may not need to include an HI in the associated downlink DPCH though we may wonder what it costs to a UE to continuously despread and decode that channel compared to monitoring an indicator on the associated DL DPCH.

Proposal

HI is used on the associated DPCH, it may be omitted when there is only one shared control channel, if one wants to avoid puncturing the data or prevent  TFCI bits combining in the UE when associated DPCH is in soft handover .

How should the HI bits be transmitted?

So far in RAN WG1, 2 main solutions have been discussed for the transmission of the HS-DSCH indicator on the associated DPCH : either steal symbols from the TFCI field by using TFCI hard split mode or steal data bits from the DPDCH transmitted on the associated DPCH. This last solution was proposed at the last ad hoc meeting on HSDPA in Sophia –Antipolis.

TFCI vs data bits

The first solution was proposed by Samsung and Nokia. The advantage of this solution is that no data is lost on the DPDCH however the TFCI bits stealing methods require to change the mapping of the TFCI bits in the DPCH frame. IF this solution is kept RAN WG1 will have to define mapping cases of TFCI depending on where the HI is located in the 3 slots of the HSDPA TTI for all spreading factor including the case of compressed mode. Though the solution is principle is rather simple, the added complexity to the specifications is significant. 

The 2nd solution which has been envisaged in to transmit the HI by stealing data bits on the DPDCH. More precisely the transmission of the HI would be done by stealing one symbol on the associated DPDCH. To achieve the required quality on the HI detection we may need a specific power offset for the HI field.

In the next sub-section we present simulation results similar to the ones presented in [1] to assess the impact of DPDCH puncturing for transmission of the HI.

Simulation results

The figures presented here show the impact of puncturing one data symbol in the associated DPDCH when the associated DPDCH consists in DCCH+12.2 kbps speech as described in 34.108.

In this particular example, the 3rd data symbol in the slot has been punctured every HSDPA TTI of the DPCH frame. We present the results for flat fading at 3km/h. It can be seen that we obtain a maximum of 0.5dB degradation in terms of BLER, corresponding degradations on DCCH can be seen as negligible.
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Proposal
HI bits should be transmitted by stealing one data symbol of the associated DPCH. Some further evaluation may be needed in terms of what is the most adequate position for HI transmission in the associated DPCH frame. A specific power offet may be needed for the HI symbol to ensure proper detection at the UE side.

Conclusion

In this paper we propose that the HI is used for HSDPA signalling with the possibility to omit it when there is only one control channel. In addition we propose that the HI is transmitted by stealing the data bits on the associated DPCH.
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