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1. Introduction

In this paper, we present some simulation results, on the scheme presented in [1]. The purpose of the proposed scheme is to allow a fast reconfiguration of the HS-SCCH code set for one UE using layer 1 signalling. In section 2, we summarise the proposal in [1], in section 3 simulation results for typical cases are presented to assess the necessary power offset of this L1 signalling with respect to the associated DPCH to achieve a target BLER between 10-3 and 10-4.

2. L1 signalling for reconfiguration of the HS-SCCH code set.

The proposal made in [1] for DL signalling is the following :

· HI is removed

· Number of HS-SCCHs in the HS-SCCH set is 2

· Serving HS-SCCH set can be reconfigured on an 80 ms basis using layer 1 signalling

Further, it is proposed that :

· 4-5 bits are used to encode the HS-SCCH code set i.e. depending on what is seen reasonable from operational point-of-view 16 to 32 code sets can be defined.

· Transmission is based on symbols stealing on the DPCH at fixed position in one slot.

· The stealing rate is much lower than what was anticipated for the HI : 1 symbol per radio frame (10 ms) compared to 5 per radio frame as for the HI

· Channel coding (16,5) used for the TFCI in hard split mode is applied to make the HS-SCCH set information reliable. 

We have used this scheme in the simulations presented in the following section.

3. Simulation results

3.1. Objective of the simulations

To ensure a reliable signalling of the HS-SCCH code set, the target is to obtain a BLER between 10-3 and 10-4 on the HS-SCCH Code Set Indicator (CSI).

We have simulated the performance of the (16,5) encoded CSI when it is transmitted by puncturing 1 QPSK symbol per radio frame on the associated DPCH. Then looking at the performance requirements defined in 25.101 for 2 different services (12.2kbps and 64kbps), we derive the necessary power offsets of the CSI to achieve the target BLER.
3.2. Simulation assumptions 

The configurations chosen for the following simulations are the one specified for the DCH requirements (25.101, chapter 8.3), with the  12.2 kbps and 64 kbps services, in multipath fading cases 1 and 3. Common channels are parameterised as explained in specification 25.101 annexe C.3.2. 

Results are presented assuming perfect channel estimation. Implementation margins must then be added in order to compare to requirements on DCH and then derive the necessary power offset for these bits. The implementation margins are 2.5 dB for case 1 and 3 dB for case 3 (cf. R4-99759).

The first symbol of DCH frame is punctured in order to insert the corresponding bits. No power offset has been applied on these bits in the simulation.

Simulation results
The following curves present the BLER for HS_SCCH Code Set indicator for Case 1 and Case 3. Results are presented without implementation margins, and present for each propagation profile the BLER vs. Ec/Ior for the indicator mapped on both considered services.
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The following table presents the requirements for DCH and Code Set Indicator in terms of Ec/Ior (dB) and derives the necessary power offset to reach both QoS at the same time. Results are presented with the implementation margin.


Case 1
Case 3


Req. for DCH
Req. for CSI (1)
PO for CSI bits (2)
Req. for DCH
Req. for CSI
PO for CSI bits

12.2 kbps
-15 [10-2]
-16.3 [10-3]
-1.3
-11.8 [10-2]
-9.8 [10-3]
2.0



-14.3 [10-4]
0.7

-8.6 [10-4]
3.2

64 kbps
-10.0 [10-2]
-8.8 [10-3]
1.2
-6.8 [10-3]
-4.0 [10-3]
2.8



-6.8 [10-4]
3.2

-2.7 [10-4]
3.9

(1) CSI : Code Set Indicator

(2) PO : Power Offset

Table 1. Ec/Ior (dB) required for specified BLER QoS […] and Power Offset (dB) necessary

· From these figures we can observe for both case 1 and case 3 that :

· for the 12.2kbps service specified for requirements, a power offset equal to 2dB should be sufficient to ensure a BLER of 10-3 for the code set indicator,  and 3.2 dB to reach a BLER of 10-4;

· for the 64kbps service, 2.8 dB are necessary to get a BLER equal to 10-3, and 3.9 dB for a BLER equal to 10 -4.

Conclusion 

From the results presented in this paper, we can conclude that with a feasible power offset, the CSI can be transmitted on the associated DPCH over a period of 80ms by stealing one symbol per radio frame. With such a scheme, we can achieve a BLER between 10-3 and 10-4, for this CSI. Therefore, we propose that the L1 signalling mechanism of HS-SCCH code set is adopted for HSDPA.
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