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1. Introduction

  At last RAN4 #26 meeting, agreed simulation assumptions of HS-SCCH testing for FDD are presented [1]. In the same way this document proposes performance metric, simulation assumptions and simulation results specifically for 1.28Mcps TDD option.

2. HS-SCCH Performance Testing Scenario

 For HS-DSCH procedure, the Node-B shall transmit HS-SCCH carrying a UE identity to identify the UE for which HS-DSCH TTI allocation has been given. 

When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as signalled to it by higher layers. In the case of HS-DSCH transmission in consecutive TTIs to the same UE, the same HS-SCCH shall be used for associated signalling. The information carried on the HS-SCCH is described in TS 25.222[2]. 

In the case that a HS-SCCH is identified to be correct by its CRC, UE shall read the HS-PDSCHs indicated by the HS-SCCH. However there are several potential failure mechanisms for detecting HS-SCCH signaling. The most significant mechanisms appear to be:

1)
Failure to detect valid HS-SCCH signaling for testing UE – termed missed transmission

2)
Incorrect detection of HS-SCCH signaling (when either another UE mask is used, or no UE’s are addressed) – termed false alarm

The probability of false alarm (2) could be neglected if the erroneous HS-SCCH CRC implementation was unlikely. It is not considered in this testing case same as in FDD. 

Assuming that the uplink HS-SICH ACK/NACK field is received at the node-B without error, DTX is observed in the corresponding HS-SICH ACK/NACK field when UE fail to detect valid HS-SCCH signaling. The Node-B computes the probability of missed transmission by monitoring the uplink HS-SICH ACK/NACK field.
Therefore the probability of missed transmission can be represented as follows:

   Pmissed  = 1 – (Nack +Nnack)/Nhs-scch
3. HS-SCCH Simulation Assumptions
3.1
Test procedure

An HS-SCCH is transmitted to the UE under test at each sub-frame. It is assumed that 4 UEs registered to HSDPA (having H-RNTI Id) and the number of HS-SCCH for the each UE is one. The information on the HS-SCCH is carried by two separate physical channels (HS-SCCH1 and HS-SCCH2). The term HS-SCCH refers to the ensemble of these physical channels. 

The timing assumption for HS-SCCH testing is same as FRC and VRC simulation assumptions for 1.28Mcps TDD option [3], [4].

3.2
General simulation assumptions

The following general simulation parameters are proposed.

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	1.28 Mcps

	RX AGC
	OFF

	Transmit diversity
	OFF

	Numerical precision
	Floating point simulation

	Fast fading model 
	Jakes spectrum

	Over-sampling 
	4

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC Pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.

	Midamble
	Common midamble 

	Channel coding
	As specified in RAN1 specifications. 

	Number of H-ARQ process
	4

	HS-SCCH power control
	OFF

	Propagation model
	Pedestrian A at 3 km/h
Pedestrian B at 3km/h

Vehicular A at 30 km/h
Vehicular A at 120km/h

	HS-SICH 
	No error. Not simulated.

	HS-PDSCH
	No error. Not simulated.


Table 1 – Simulation assumptions for HS-SCCH simulations
3.3
HS-SCCH contents

 The contents of the transmitted HS-SCCH (see the section 4.6 of TS 25.222[2]) are described as follows.

	Information field
	Value

	Channelisation code set information 
	kstart =1, kstop =10

	Timeslot information
	11110

	Modulation scheme information
	QPSK 

	Transport-block size information
	TB index = 30 

	Redundancy and constellation version information
	Xrv = 0

	HS-SCCH cyclic sequence number
	Initial value = 000

	UE identity
	UE1 = 0000000000000000 (UE under test)

UE2 = 0101010101010101

UE3 = 1010101010101010

UE4 = 1111111111111111

	HARQ process ID for UE1
	P1= 000
P2= 110

P3= 011 
P4= 101

	New data indicator
	Set to ‘’New’’ at each transmission (see [25.308])


Table 2 – HS-SCCH information fields
3.4
Resource allocations for HS-SCCH performance requirements

The resource allocated is given in the following table.

	Parameter
	Unit
	Value

	Number of TS under test
	-
	1

	Number of DPCHo
	-
	2

	Number of HS-SCCH codes per timeslot
	-
	8 (4 x2)

	HS-SCCHi_Ec/Ior
	dB
	-10

	HS-SCCH Channelization Codes
	C(k,Q)
	C(i,16)

1(i(8

	HS-SCCH Channelization Codes for UE under test
	C(k,Q)
	C(i,16)

1(i(2

	DPCHo Channelization Codes
	C(k,Q)
	C(i,16)

9(i(10
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Table 3 – Physical channel allocation for HS-SCCH simulation
4. Simulation results

Figure 1 below show the simulation results for various multi-path channel conditions. These results do not include the implementation margin.

[image: image2.emf]0 5 10 15

1E-4

1E-3

0.01

0.1

1

 Pedestrian A at 3km/h

 Pedestrian B at 3km/h

 Vehicular A at 30km/h

 Vehicular A at 120km/h

 

 

Probability of missed transmission

Ior_hat/Ioc


Figure 1: Performance of HS-SCCH in various multi-path channel conditions

5. Conclusion

 In this contribution, HS-SCCH testing scenario and the simulation results specifically for 1.28Mcps TDD option are shown as information.
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