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Performance of the HS-SCCH with different code rates 

1.0 Introduction

For each HS-DSCH TTI, each Shared Control Channel (HS-SCCH) carries HS-DSCH-related downlink signaling for one UE.  The number of HS-SCCH’s can range from a minimum of one HS-SCCH (M=1) to a maximum of four HS-SCCH’s (M=4).  The UE has the capability to simultaneously monitor 4 HS-SCCH’s.  The HS-SCCH comprises of two parts, Part-1 and Part-2.  The time-critical Part-1 is scrambled by a UE specific ID and the Viterbi decoder metric is used to determine whether the HS-SCCH is meant for that UE or not.  In this contribution, the performance of HS-SCCH with R=1/2 and R=1/3 code rate in association with the Rel-99 and adapted rate matching pattern as proposed in [2] is compared.

2.0 Description of HS-SCCH

The coding scheme for HS-SCCH with R=1/2 and R=1/3 CC is illustrated in Figure 1 and Figure 3 respectively, 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 as shown in Figure 2.   Further, Part-1 and Part-2 in this scheme is transmitted at the same power level.  For R=1/3 CC only, the adapted rate matching pattern based on [2] was applied.  For Part-1, the best adapted rate matching pattern punctures the following bits: 1, 2, 4, 8, 42, 45, 47, 48 (where the bit count ranges from 1 to 48) whereas for Part-2 the best adapted pattern punctures the following bits: 1, 2, 3, 4, 5, 6, 7, 8, 12, 14, 15, 24, 42, 48, 54, 57, 60, 66, 69, 96, 99, 101, 102, 104, 105, 106, 107, 108, 109, 110, 111.  The post convolutionally encoded Part-1 is scrambled by the UE ID.  The scrambler is based on a (32,10) block code specified in TS 25.212.  At the receiver, after descrambling by the UE specific ID, the metric of the maximum likelihood path during the Viterbi decoder process along with other metric like symbol error rate are used to form a basis for the validity of the Part-1 information.  This is required so that the Part 1 information is available before the start of HS-DSCH TTI
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Figure 1.  Coding Scheme for HS-SCCH with R=1/2 CC
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Figure 2. CRC calculation
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Figure 3. Coding Scheme for HS-SCCH with R=1/3 CC

3.0 Simulated Performance of HS-SCCH with R=1/2 and R=1/3 CC and using R-99 and Adapted Rate matching pattern

Figure 4 and Figure 5 compares the performance of R=1/2 and R=1/3 CC using the Rel-99 rate matching pattern under static and flat fading conditions at vehicle speed of 3 kmph respectively.  Figure 6 and Figure 7 compares the performance of existing proposal (R=1/2 code with Rel-99 RM) to the one proposed by Siemens in [2] (R=1/3 code with Adapted RM).  It may be observed from the figures that there is marginal difference in performance between these two schemes both under AWGN and fading channel.

4 Conclusions

It was shown through simulation that the performance of R=1/2 code with Rel-99 RM is very close (within 0.2dB) to that of R=1/3 code with adapted RM.  In view of the above, it is recommended to keep the existing scheme since there is no need to introduce a new RM scheme just for HS-SCCH.
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Figure 4.  Performance Comparison of HS-SCCH with R=1/2 and R=1/3 CC under AWGN using Rel-99 RM

[image: image5.wmf]
Figure 5. Performance Comparison of HS-SCCH with R=1/2 and R=1/3 CC under Fading using Rel-99 RM
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Figure 6. Performance Comparison of R=1/2 with Rel-99 RM to R=1/3 with Adapted RM under AWGN channel
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Figure 7. Performance Comparison of R=1/2 with Rel-99 RM to R=1/3 with Adapted RM under Fading channel
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