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Introduction

This document describes the simulation assumptions, propagation models, reference measurement channels and performance metric for the WTDD (3,84 Mcps) option with fixed reference channels.  Variable reference channels are not considered in this document.

1 Simulation description

The general simulation assumptions for the fixed reference channel are listed below:

· Constant information data rate.

· Fixed modulation type (either QPSK, or 16-QAM).

· The UE CQI and TPC bits are discarded.

· Error free ACK/NACK (HS-SICH not simulated).

The performance metric for these simulations is the bit information throughput at the UE (see Ref. [1], [2]).

This simulation configuration allows testing the HARQ functionality as well as the operation using the 16-QAM modulation scheme.

2 Simulation assumptions 

2.1 Reference Channel Definition

RAN1 has specified 9 different UE categories based on UE capabilities (maximum number of HS-PDSCH codes per timeslot, maximum number of HS-PDSCH timeslots, maximum number of HS-PDSCH transport bits per TTI, etc (see [5]). Among these 9 different UE categories, the following reference UE categories have been identified

· 1,2 Mbps – Category 1

· 2,4 Mbps – Category 3

· 3,6 Mbps – Category 5

· 7,3 Mbps – Category 8

· 10,2 Mbps – Category 9

It is proposed to perform simulations for the 7,3 Mbps class first.

2.2 General simulation assumptions for HSDPA

The following general simulation parameter set is proposed: 

Table 2‑1 – General simulation parameters for HSDPA testing

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	3,84 Mcps

	RX AGC
	OFF

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Numerical precision
	Floating point simulation

	Fast fading model 
	Jakes spectrum

	Oversampling 
	2 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 

	Channel coding
	As specified in RAN1 specifications. 

	Number HS-DSCH transport channels
	1

	Tails bits 
	12

	Turbo decoding 
	MaxLogMap – 4 iterations

	Input to turbo decoder
	Soft

	First rate matching stage
	as specified in TS25.222

	Second rate matching stage
	as specified in TS25.222

	Max number of transmissions per H-ARQ process
	4

	HARQ bit collection, Interleaving and physical channel segmentation 
	As specified in RAN1 specifications.

	Cell Parameter Cycling
	Cell ID 0, 1


2.3 Propagation models

The propagation models considered are:

· ITU Pedestrian A model, 3 km/h (PA3)

· ITU Vehicular A model, 30 km/h (VA30)

· ITU Vehicular A model, 120 km/h (VA120)

· AWGN

The channel model will be over sampled by a factor of 2.  Additional propagation models (i.e. ITU Pedestrian B) may be considered in future work, if required. 

2.3.1 ITU Pedestrian A Channel

The multipath intensity profile of the Pedestrian-A channel [3] is defined as follows:

Table 2‑2:  ITU Pedestrian-A channel model.

	Relative Delay
(ns)
	0
	110
	190
	410

	Relative Power
(dB)
	0,0
	-9,7
	-19,2
	-22,8


2.3.2 ITU Vehicular-A Channel

The multipath intensity profile of the Vehicular-A channel [3] is defined as follows:

Table 2‑3: ITU Vehicular-A channel model.

	Relative Delay
(ns)
	0
	310
	710
	1090
	1730
	2510

	Relative Power
(dB)
	0,0
	-1,0
	-9,0
	-10,0
	-15,0
	-20,0


2.4 Simulation assumptions for fixed reference channel

2.4.1 Simulation chain for fixed reference channel 

The simulation chain used for deriving the performance requirement for the 3,84 Mcps TDD option for dedicated channels [2] is adapted for the purpose of HSDPA simulation as shown in the following figure.
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Figure 1 – HS-PDSCH simulation chain for fixed and variable reference channel

Ioc represents intercell interference and other noise contributions. There shall be no intracell interferers DPCH0i during the time slots allocated for HS-PDSCH.

 During the simulation the ratio of Îor to Ioc is varied and the performances of the UE under test are measured with a metric defined in the following section.

2.4.2 Performance metric definition for fixed reference channel

For fixed reference channel simulations, the transport block size kept constant and the throughput definition becomes simply:
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where:


R is the information bit throughput,


NACK is the number of ACK received during the simulation,


TBS is the transport block size


Tsim is the duration of the simulation (in seconds).

Tsim is sufficiently large to achieve throughput R[bps] to an accuracy of +/- 5% of maximum throughput with 90% confidence.  

2.4.3 Additional simulation assumptions for fixed reference channels

The following set of simulation assumptions completes the general simulation assumptions provided in Table 2‑1.

Table 2‑4 – Simulation assumption for fixed reference channels

	Parameter


	Assumption

	HS-DSCH packet loss probability due to HS-SCCH 
	0%

	HS-SICH channel
	Error free reception of ACK/NACK.

	CQI report
	Not used.

	HARQ process
	ON but fixed transport block size, fixed modulation scheme

	Redundancy and constellation version coding
	see section 2.4.4

	Modulation scheme
	16-QAM and QPSK


2.4.4 Redundancy and constellation version coding

The following sequences for the RV sequence are proposed 

2.4.4.1 For QPSK 

The sequence Xrv={0,0,0,0} is proposed for QPSK. The following table gives the corresponding values for the HARQ parameter s and r.

Table 2‑5 – RV coding for QPSK 

	Transmission number
	Xrv
	s
	r

	First to fourth 
	0
	1
	0

	Note: This sequence implies Chase combining


.

2.4.4.2 For 16-QAM 

The sequence Xrv={0, 0, 0, 0} is proposed for 16-QAM. The following table gives the corresponding values for the HARQ parameter s and r and for the constellation version parameter b.

Table 2‑6 – RV coding for 16-QAM

	Transmission number
	Xrv
	s
	R
	b

	First to fourth 
	0
	1
	0
	0

	Note: This sequence implies Chase combining and no bit-rearrangement.


2.4.5 Bit mapping for HS-PDSCH Fixed Reference Measurement Channel- Category 8 UE

The bit mapping for category 8 UE class is proposed in Table 2‑7 and Table 2‑8 and in Figure 2 thru Figure 5. It is highlighted that the interleaving, physical channel segmentation, physical channel mapping and the bit re-arrangement stages are not shown in Figure 2 and Figure 5 for a better readability. 

Table 2‑7 - HS-PDSCH fixed reference channel for the PA3 and VA30 Channel models - Category 8

	Parameter
	Unit
	Value

	Modulation
	
	QPSK
	16-QAM

	Maximum information bit throughput
	Mbps
	2,6496
	5,2996

	Number of HARQ Processes
	Processes
	4
	4

	Information Bit Payload (
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	Bits
	26496
	52996

	Number Code Blocks
	Blocks
	6
	11

	Total Available of Soft Channel bits in UE
	Bits
	353280
	353280

	Number of Soft Channel bit per HARQ Proc.
	Bits
	88320
	88320

	Number of coded bits per TTI
	Bits
	35328
	70656

	Coding Rate
	
	3/4
	3/4

	Number of HS-PDSCH Timeslots
	Slots
	8
	8

	Number of HS-PDSCH codes per TS
	Codes
	16
	16

	Spreading factor
	SF
	16
	16


Table 2‑8 - HS-PDSCH fixed reference channel for the VA120 Channel model - Category 8

	Parameter
	Unit
	Value

	Modulation
	
	QPSK
	16-QAM

	Maximum information bit throughput
	Mbps
	2,3176
	3,4773

	Number of HARQ Processes
	Processes
	4
	4

	Information Bit Payload (
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)
	Bits
	23176
	34773

	Number Code Blocks
	Blocks
	5
	7

	Total Available of Soft Channel bits in UE
	Bits
	353280
	353280

	Number of Soft Channel bit per HARQ Proc.
	Bits
	88320
	88320

	Number of coded bits per TTI
	Bits
	30912
	61824

	Coding Rate
	
	3/4
	9/16

	Number of HS-PDSCH Timeslots
	Slots
	8
	8

	Number of HS-PDSCH codes per TS
	Codes
	14
	14

	Spreading factor
	SF
	16
	16
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Figure 2 – Coding for HS-PDSCH fixed reference channel with QPSK modulation for the PA3 and VA30 Channels – Category 8
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Figure 3 – Coding for HS-PDSCH fixed reference channel with QPSK modulation for the VA120 Channel – Category 8
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Figure 4 Coding for HS-PDSCH fixed reference channel with 16-QAM modulation for the PA3 and VA30 Channels – Category 8
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Figure 5 Coding for HS-PDSCH fixed reference channel with 16-QAM modulation for the VA120 Channel – Category 8

2.4.6 Channelization codes

2.4.6.1 For QPSK 

The following channelization codes are proposed for fixed reference channel with QPSK category 8:

Table 2‑9- Channelization code allocation for fixed reference channel with QPSK- category 8

	Parameters
	Unit
	Category 8-reference channel

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

1(i(16 for PA3 and VA30

1(i(14 for VA120


2.4.6.2 For 16-QAM 

The following channelization codes are proposed for fixed reference channel with 16-QAM category 8:

Table 2‑10- Channelization code allocation for fixed reference channel with 16-QAM - category 8

	Parameters
	Unit
	Category 8-reference channel

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

1(i(16 for PA3 and VA30

1(i(14 for VA120


2.4.7 Power allocation for fixed reference channel simulation

The power allocation showed in following table is proposed:

Table 2‑11 – Power distribution for HS-PDSCH timeslots

	Physical Channel
	Unit
	Category 8

	Propagation  model
	-
	PA3, VA30
	VA120
	PA3, VA30
	VA120

	Modulation
	-
	QPSK
	16-QAM

	Number of TS
	-
	8
	8

	Number of HS-PDSCH codes 
	-
	16 
	14
	16 
	14

	HS-PDSCHi_Ec/Ior 
	dB
	–12,04 
	–11,46
	–12,04 
	–11,46
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