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1. introduction

This document provides more link level simulation results on Spatial Temporal Turbo Channel Coding (STTCC), which was proposed in [1] at meeting # 42. 

2. Simulation Model
The link level simulation model of High Speed Downlink Shared Channel (HS-DSCH) in 3GPP FDD downlink is shown in Fig.1. As described in [1], the information bits are extended by adding a CRC, then bit-scrambled, segmented into code blocks and sent into the STTCC encoder, where the data is sent via three paths, corresponding to one path for systematic bits and two paths for parity bits. Each path’s data is processed by physical layer HARQ functionality, and symbol-mapped. Then, the two parity paths are time-multiplexed. The output signals pass through a circular shifted switcher, physical channel segmentation, channel interleaver, and spread by multiple spreading codes and one scrambling code. Multiple physical channels are summed together and finally transmitted independently from multiple antennas. 

After passing through a multipath fading channel, the received signals go into RRC filter and are over-sampled. The discrete-time signals are de-scrambled and de-spread,  multipath interference is cancelled, and the symbols de-interleaved. Then, after physical channel combining, and the output signals are fed to the STTCC decoder for data decision with the help of channel estimation results. The decoded signals go through code block combining, bit-de-scrambling and CRC checking. If CRC result has an error, the a re-transmission is performed until the maximum number of HARQ retransmissions is reached.
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All simulation assumptions are summarized in Table 1. The main simulation parameters are according to [2, 3]. 

Table 1. Link simulation parameters

	Carrier frequency
	2GHz

	Chip rate
	3.84 Mcps

	Spreading factor
	16

	TTI length 
	3 slots

	Modulation
	QPSK,16QAM

	Number of decoding iterations
	4

	STTCC Interleaver 
	Random interleaving

	Transmit/Receive antenna number
	1Tx2Rx  for LMMSE; 
2Tx2Rx, 4Tx2Rx for STTCC.

	Code rate
	STTCC with 1/2, 3/4, 1/4 rate. 

	Number of samples per chip
	2

	RRC pulse shaping 
	On, alpha=0.22

	Maximum number of HS-DSCH codes
	10

	HS-SCCH
	Ideal

	HARQ mode
	Chase combining

	Maximum number of HARQ retransmissions
	4

	OCNS
	According to Table C.10 in 25.101 v. 5.6.0

	Inter cell interference 
	White noise

	Geometry Ior_hat/Ioc
	0 dB … 25 dB

	CPICH / SCH / P-CCPCH / PICH / HS-DSCH Power
	As defined in [3]

	Channel model 
	As defined in [3,4]


3. SimulatIon Results
The simulation results are shown in Figs 1 and 2 for 3km/h and 30km/h respectively. It can be seen from Fig.1 that at Ior/Ioc=10dB, in case of two transmit antennas, STTCC has 2Mbps higher throughput than LMMSE; in case of four transmit antennas, STTCC has 4Mbps higher throughput than LMMSE. At a vehicle speed of 30km/h, the throughput of all the schemes is degraded, but STTCC still has significantly higher throughput.
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Fig.1  Throughput performance of STTCC and LMMSE in Case II 3km/h [4]
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Fig.2  Throughput performance of STTCC and LMMSE in Case II 30km/h [4]
4. Conclusions

The simulation results show that STTCC can improve throughput significantly. This indicates that useful gains could be achieved from MIMO in WCDMA in Release 7. The STTCC scheme should be included in further studies. 
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