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1. Introduction
In the #48bis Malta meeting, we present a contribution about an improvement on S-SCH for the alternative frame structure [1]. The main idea is to use the timeslot interval (TI) between P-SCH and S-SCH as the S-CH cyclic postfix to improve the S-SCH demodulation performance in dispersive channels. In this contribution, simulation results are presented to support the conclusions we made in [1].
___________________________________________________________________________________________
2. Simulation assumptions
Single cell model is assumed and other cell interference is modeled as AWGN. Based on the conclusions made in Malta meeting [2], non-repetition PSC is adopted and two short sequences interleaved in frequency domain are assumed as the S-SCH in our simulations. The common simulation assumptions are aligned with R1-071326 [3]. The parameters needed to be specified are listed in Table- 1 to Table- 3. 
Table- 1: P-SCH symbol parameters

	Sequence
	ZC

	Number of occupied sub-carriers
	72

	Prime number of ZC sequence
	71

	Index number
	[3,7,17]

	Symbol Timing Detection Method
	2-Part Replica-based


Table- 2: S-SCH symbol parameters

	Sequence
	2 Walsh Sequence interleaved in frequency domain

	Number of occupied sub-carriers
	64

	Number of Walsh sequence
	32

	Index number 
	Randomly selected

	Detection method
	Coherent detection


Table- 3: Other parameters

	Carrier Frequency
	2GHz

	Antenna configuration
	1/2

	Channel
	TU

	Interference of other cells
	AWGN

	Mobile speed
	3km/h, 30km/h, 120km/h

	Frequency Offset
	5ppm


___________________________________________________________________________________________
3. Simulation results 
Link level simulation results are given in this section.
Figure 1, 2 and 3 show the SSC detection error rate performance for different mobile speed 120km/h, 30km/h and 3km/h while with and without using TI as cyclic postfix in different timing delay error simulation cases. We can see from the simulation results that the performance of SSC demodulation is robust to PSC timing delay error when the TI between P-SCH and S-SCH is used as the S-SCH cyclic postfix.
[image: image1.emf]-12 -10 -8 -6 -4 -2 0 2 4

10

-3

10

-2

10

-1

10

0

SINR(dB)

SSC DER

SSC performance comparison TU-120km/h

with cyclic postfix,timing offset = +4

without cyclic postfix,timing offset = +4

with cyclic postfix,timing offset = +8

without cyclic postfix,timing offset = +8

with cyclic postfix,timing offset = +12

without cyclic postfix,timing offset = +12


Figure- 1 SSC DER performance comparison in TU 120km/h
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Figure- 2 SSC DER performance comparison in TU 30km/h
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Figure- 3 SSC DER performance comparison in TU 3km/h
From the other point of view, we simulated the cell search time performance for different timing offset cases. We assume a maximum of 10 frames, with the UE averaging the coherently received signal over multiple frames (using equal gain combination). The average cell search time is then determined by averaging the number of frames required for the UE to correctly detect the Cell ID. Figure 4 and 5 show the simulation results when SINR is -6dB and -2dB respectively. It can be seen from these simulation results that the cell search time performance will be degraded when there is a PSC timing delay error. This is mainly due to the fact that the ICI is introduced both for the PSC and SSC OFDM symbol when the PSC timing is delayed. However, when cyclic postfix is inserted in the TI, the ICI affect for the SSC symbol will be alleviated, making the SSC demodulation performance better than the case when TI is not used as cyclic postfix. This also can be seen from our simulation results in Figure 4 and 5. The performance degradation is much smaller when TI is used as cyclic postfix than when TI is not used as cyclic postfix
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Figure- 4 SSC detection performance at a SINR -6dB
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Figure- 5 SSC detection performance at a SINR -2dB
___________________________________________________________________________________________

4. Conclusions
In this contribution, simulation results are given to back up the conclusions we made in [1]. From the simulation results, we can draw the conclusion that using the TI between P-SCH and S-SCH for the alternative frame structure as the S-SCH cyclic postfix will improve the S-SCH demodulation performance in the dispersive channels, especially when there is a PSC timing delay error.
___________________________________________________________________________________________
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