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1.0 Introduction

The two-step approach for HSDPA downlink signaling allows for separation of the indication and description of an HS-DSCH allocation. In the two-step approach, the indication is sent on a separate user-specific associated DPCH.  Upon detecting the indication on the associated DPCH, the UE then looks at the SCCH-HS for a complete description of the HS-DSCH allocation.  In this paper, the advantage of HI bit over a proposed structure without HI [1] is discussed.

2.0 HI bit transmission on downlink DPCH

The HI consists of two information bits that indicate the Shared Control Channel that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot. If no Shared Control Channel carries HS-DSCH-related signalling to the UE, the HI is not transmitted (DTX).  The HI is transmitted as one QPSK symbol, the possible signalling points are shown in Figure 1.  
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Figure 1. Coding of HI. 
Pi indicates Shared Control Channel #i (i ({1, 2, 3, 4}). P0 indicates that no Shared Control Channel carries HS-DSCH-related signaling information to the UE.

When the UE is not addressed, the HI field is DTX'ed at the transmitter. If all 4 SCCH-HS’s are present (maximum from the UE's perspective), the UE will establish 5 decision regions at the DPCH despreader outputs. Four of these regions correspond to the QPSK symbol constellation points identified in Figure 1. The final region - a circular region surrounding the origin - identifies DTX transmission decision region. Establishing the radius of that decision region requires that we know the ratio of the HI bit with respect to the DPCH pilot field, and this is the reason that information is assumed to be signaled by higher-layer signaling.  

The SCCH-HS structure which does not include the HI bit was proposed in [1].  In this scheme, both the parts are jointly coded and rate-matched to fit into the three slots of the SCCH-HS [1].  By applying separate interleaving over the 1st slot and the next two slots respectively, this scheme also allows for extraction of the time-critical Part-1 information before the HS-DSCH TTI.  The scheme is illustrated in Figure 2.  It may be noted that a 12 bit UE specific CRC is calculated over part A (which consists of 8 bits comprising of channelization code set and modulation scheme) and attached to part A for a total of 20 bits and an 8 bit CRC is calculated over Part-1 + Part-2 (which consists of 12 bits comprising transport-block-set size + transport-channel identity and Hybrid-ARQ-related information ) and attached to Part-2 for a total of 40 bits.
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Figure 2.  SCCH-HS structure without the HI bit

This scheme suffers from the following disadvantages compared to the dual-channel approach:

1. UE has to convolutionally decode and compute a CRC syndrome for the four SCCH-HS on a continuous basis.  This puts a burden on the convolutional coder which in turn increases the UE power consumption. Specifically, the payload of the 1st timeslot is 40 information bits delivered once per TTI (i.e. every 2ms).  Noting the UE may be required to receive up to 4 HS-SCCH’s at a time, the net information bit rate offered to the rate-1/2 convolutional decoder is 40*4*500/3=26.7kbps, which is approximately equal to twice the computational load required to decode the 12.2kbps voice service

2. The coding performance of this scheme is inferior to that of the dual-channel approach [7].  As such, the power allocated for the SCCH-HS will be higher than the alternative scheme.  The power requirement for both the approaches is shown in a companion paper.

3. It was pointed out in [1], that the dual-channel approach will require more testing.  This is a moot point since a new set of test requirement has to be agreed in RAN4 for HSDPA.  In our opinion, testing for the HI bit will not have a major impact.

3.0 Conclusions

It is recommended to use the dual-channel approach because the scheme is more efficient than the alternative proposed in [1] and [3].
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