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Modified Proposal for HS-SCCH  

1.0 Introduction

An alternative proposal to two stage downlink signalling approach based on [1] is presented in this contribution.  In this method, the UE has to monitor only one HS-SCCH based on a hopping sequence known to both UE and Node-B.  Further, the HS-SCCH comprises only of one CRC instead of 2 CRC’s, which makes the design of HS-SCCH simple and power efficient.

2.0 Details of the Proposal

A suitable HS-SCCH hopping pattern known to both UE and Node-B is generated.  The HS-SCCH base hopping pattern is generated based on an m sequence of length 
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, where N is the number of HS-SCCH available in a cell and M is the number of HS-SCCH transmitted by Node-B.    The value of N needs to be at least 7 (corresponding M<8) for adequate statistical multiplexing so that the same HS-SCCH is not assigned to multiple UE’s.  The schematic diagram of the M sequence generator is shown in Figure 1.  
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Figure 1. Schematic Description of HS-SCCH Hopping Sequence Generation Using M- Sequence

UE’s are assigned a particular hopping pattern based on shifts of the same M sequence which are orthogonal or can have minimal correlation.  In each TTI, the UE monitors only one HS-SCCH based on the known hopping pattern.  In case multiple UE’s are monitoring the same HS-SCCH (since the hopping sequence may point to the same HS-SCCH), one particular UE will be successful in decoding the HS-SCCH.  The other UE’s will not correctly decode the HS-SCCH since the HS-SCCH was not assigned to them by the Node-B. 

This coding scheme for HS-SCCH is illustrated in Figure 2 where the channelization code set (CCS) and modulation level with tail bits are sent in the first slot and the HARQ and CRC with tail is sent over the next two slots.  It may be noted that in this case the CRC (16 bits) is calculated over Part-1 + Part-2 and attached to the Part-2.   It may be noted that the same power level is applied in Part-1 and Part-2 in this scheme.  Further, there is no need for additional CRC in Part-1 since the HS-SCCH to monitor is explicitly known to both UE and Node-B.  At call setup and on handovers the UE specific LSR initialization values and action time are sent.   The corresponding timing diagram for HS-SCCH is shown in Figure 3.  It may be observed from the figure that there is no additional buffering and despreading requirement if the UE only monitors one HS-SCCH and the HS-SCCH only has one CRC compared to the 2 CRC approach.
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Figure 2.  Coding Scheme for HS-SCCH
3.0 Conclusion

A simplified scheme for control channel signaling for HS-DSCH is presented.  The scheme has the following adavantages:

1. Only one HS-SCCH needs to be monitored by the UE.

2. HS-SCCH is power efficient since there is no CRC bits in the first part which results in improved throughput.  

3. HS-SCCH is power efficient since no HI bit is required which improves overall throughput.

4. There is no need for different power offsets for the first and 2nd part.  The first and 2nd part can be more balanced if the number of CRC bits is reduced to 12 from 16.

5. Besides call setup and handovers no signaling is required.

6. The 2 slot timing advance for the HS-SCCH can be maintained.

7. No degradation when CDM scheduling since probability of blocking is low [2].
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Figure 3.  Timing Diagram for HS-SCCH
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