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1 Introduction
The Shared Control Channel for HS-DSCH (HS-SCCH) is a DL physical channel that carries information for HS-DSCH decoding (i.e. channelisation code, time slot and modulation scheme) and H-ARQ processes.  This document evaluates the performance of the HS-SCCH channel via a link level simulation for 3.84 Mcps and 7.68 Mcps TDD option.  The simulation assumptions are described in Section 2 while the results are presented in Section 3.
2 Simulation Assumptions

The performance of HS-SCCH is measured as the probability of event Em, P(Em) [1] & [2].  Even Em occurs when a UE is signalled on HS-SCCH but a DTX is observed in the corresponding ACK/NACK field of the HS-SICH (Shared Information Channel for HS-DSCH).  Here it is assumed that the HS-SICH and HS-PDSCH are received without any error at the Base Station and UE respectively.
The general simulation assumptions are summarised in Table 1.

Table 1: General simulation assumptions

	Parameter
	Assumption

	
	3.84 Mcps
	7.68 Mcps

	Carrier Frequency
	2 GHz

	Chip rate
	3.84 Mcps
	7.68 Mcps

	RX AGC
	ON

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Numerical precision
	Floating point simulation

	Oversampling 
	4 samples per chip  (note: the RRC filter is enabled, as shown in two rows below)

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC Pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298. Realistic post-processing of the channel estimates.

	Midamble
	Common midamble

	Propagation model
	Pedestrian A at 3 kmph, Vehicular A at 30 kmph
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	PA3 = 0 and 5 dB

VA30 = 0 dB

	HS-SICH
	No error. Not simulated.

	HS-PDSCH
	No error. Not simulated.


There are 4 HS-SCCH (labelled as HS-SCCH1, HS-SCCH2, HS-SCCH3 and HS-SCCH4) in a timeslot, where each HS-SCCH is intended for one UE (total of 4 UEs: HS-SCCH1 for UE1, HS-SCCH2 for UE2, HS-SCCH3 for UE3 and HS-SCCH4 for UE4).  The UE under test is UE1.  The HS-SCCH simulation parameters are described in Table 2.
Table 2: Simulation parameters for HS-SCCH

	Parameter


	Value

	
	3.84 Mcps
	7.68 Mcps

	Number of TS under test
	1

	Total active HS-SCCHs
	4 (i.e. 4 HS-SCCHs per timeslot)

	Total number of UEs
	4 (one HS-SCCH per UE)

	Slot format
	#0

	Spreading Factor
	16
	32

	Modulation scheme
	QPSK

	Coding
	1/3 convolutional

	HS-SCCH1_Ec/Ior
	Varies in simulation 

	HS-SCCH2_Ec/Ior, HS-SCCH3_Ec/Ior, HS-SCCH4_Ec/Ior _
	HS-SCCH2_Ec/Ior = HS-SCCH3_Ec/Ior = HS-SCCH4_Ec/Ior,

Where, HS-SCCH1_Ec/Ior + HS-SCCH2_Ec/Ior + HS-SCCH3_Ec/Ior + HS-SCCH4_Ec/Ior = 1

	HS-SCCH Channelisation codes
	HS-SCCH1 = C(1, 16), for UE1 (UE under test)

HS-SCCH2 = C(2, 16) for UE2

HS-SCCH3 = C(3, 16) for UE3

HS-SCCH4 = C(4, 16) for UE4
	HS-SCCH1 = C(1, 32), for UE1 (UE under test)

HS-SCCH2 = C(2, 32) for UE2

HS-SCCH3 = C(3, 32) for UE3

HS-SCCH4 = C(4, 32) for UE4

	UE IDs: (Giving a minimum Hamming distance of 8)
	UE1: 0000000000000000 (UE under test)

UE2: 0101010101010101

UE3: 1010101010101010

UE4: 1111111111111111


The simulation will produce a curve of the probability P(Em) vs. HS-SCCH1_Ec/Ior, where HS-SCCH1_Ec/Ior at P(Em) = 0.01 is evaluated for the propagation channels and geometry described in Table 1.
3 Simulation Results

The simulation results are shown in Figure 1 and Figure 2 for 3.84 Mcps and 7.68 Mcps respectively.
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Figure 1: Simulation results for HS-SCCH performance for 3.84 Mcps
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Figure 2: Simulation results for HS-SCCH performance for 7.68 Mcps

The performance at P(Em) with and without implementation margin is summarised in Table 3 Table 4 for 3.84 Mcps and 7.68 Mcps TDD options respectively.
Table 3: HS-SCCH performance for 3.84 Mcps TDD option
	Propagation Conditions
	P(Em)
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(dB)
	HS-SCCH1_Ec/Ior (dB)

	
	
	
	Ideal
	With Implementation Margin

	PA3
	0.05
	0
	-4.1
	-1.6

	PA3
	0.01
	5
	-5.6
	-3.0

	VA30
	0.01
	0
	-5.0
	-2.5


Table 4: HS-SCCH performance for 7.68 Mcps TDD option

	Propagation Conditions
	P(Em)
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(dB)
	HS-SCCH1_Ec/Ior (dB)

	
	
	
	Ideal
	With Implementation Margin

	PA3
	0.05
	0
	-8.8
	-6.0

	PA3
	0.01
	5
	-10.3
	-7.5

	VA30
	0.01
	0
	-8.9
	-6.0


4 Conclusion

The performance of the HS-SCCH channel is evaluated using a simulation.  It is proposed to include these performances into TS25.102.
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