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1.0 Introduction

To support HSDPA operation each UE must send an explicit channel quality feedback information to the Node-B.  This piece of information helps Node-B scheduling algorithm to select the appropriate TFRC (Transport Format and Resource Combination).   To minimize the reverse link loading the channel quality feedback should be transmitted intermittently and combined with some other information.  This paper summarizes the various methods available for feeding back this information to the Node-B.  It is recommended that these methods be evaluated properly for HSDPA operation.

2.0 Methods for Uplink Signaling for HSDPA Operation

The uplink feedback of channel quality feedback can be classified under four categories as follows.

Method 1:  In this method, the channel quality information is fed back every slot.  With this approach, the reverse link load is increased.  As such this method is undesirable.

Method 2: In this approach, the channel quality information is transmitted intermittently (e.g. every 160 msec). When the explicit information is not transmitted, TPC bits (Associated DPCH power control gain) in association with the channel quality information is used for selecting the appropriate TFRC at the Node-B.  This approach significantly reduces the reverse link loading.  It has been shown in [1] that this technique performs reasonably well under all conditions. 

Method 3: In this scheme, the explicit channel quality information is sent every T msec and a 1-bit up-down delta quantizer is used in-between.  The delta-quantizer may use a fixed or variable step size.  This scheme also has the potential to reduce the reverse link loading.  However, this method has not been studied in RAN-1.

Method 4: Associated DPCH power control gain is used to derive the TFRC at Node-B.  This scheme has been shown not to perform well when the DPCH is in soft handover [1].

Next, the type of channel quality feedback used in the above schemes can be broadly classified under two categories:

Category 1: Explicit channel quality feedback using C/I measured from CPICH.  This can include CPICH-related metrics derived at the antenna, or other measures derived after front-end processing associated with advanced receiver architectures.

Category 2:  TFRC request signaling as proposed in [3].  This method utilizes some internal mapping table (C/I vs. BLER).  UE then selects the particular TFRC it can support based on the mapping table and reports back the TFRC to Node-B.  

In our view one should select between methods 2 and 3 using either explicit channel quality feedback or TFRC request signaling.  The decision should be based on simplicity in design and improved reverse link capacity while at the same time maximizing the throughput for HS-DSCH.

3.0 Conclusions

It is recommended to evaluate Method-2 and 3 further before selecting the appropriate method for HSDPA reverse link signaling.
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