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1. Introduction
This document defines the FRC HSDPA reference channel and presents its performance for 7.68 Mcps TDD Option.  The reference channels are described in Section 2 and their performances are evaluated using simulations in Section 3. The results are used as text proposals into TR25.829 (to sections 5.4 & 5.5.1.3) and these are described in Section 5.
2. Fixed HSDPA Reference Channels
Two reference measurement channels, QPSK and 16 QAM, are defined for 5.3 Mbps Category 8 UE.  The HS-PDSCH physical channel using QPSK and 16 QAM modulation channels are summarized in Table 1 and 2 respectively.  The coding for these two channels are illustrated in Figure 1and 2.
Table 1: HS-PDSCH FRC using QPSK modulation

	Parameter
	Unit
	Value

	Maximum information bit throughput
	Mbps
	1.7612

	Number of HARQ Processes
	Processes
	3

	Information Bit Payload (
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)
	Bits
	17612

	Number Code Blocks
	Blocks
	4

	Total Available of Soft Channel bits in UE
	Bits
	211968

	Number of Soft Channel bit per HARQ Proc.
	Bits
	70656

	Number of coded bits per TTI
	Bits
	35328

	Coding Rate
	
	1/2

	Number of HS-PDSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	32

	Spreading factor
	SF
	32



[image: image2.emf] 

Inf. Bit Payload  

17612  

CRC addition  

17612   CRC 24  

Code Block Segmentation  

44 09   44 0 9   44 0 9   44 0 9  

Turbo coding R=1/ 3  

3  × 440 9  + 12 tail bits  

4 blocks of  

1 st  Rate Matching  

52956  

2 nd  Rate Matching  

35328  

Time slot segm entation 32  codes/TS, 4 TS/TTI  

35328 bits/10 ms  


Figure 1: Coding for HS-PDSCH fixed reference channel with QPSK modulation – Category 8 UE

Table 2: HS-PDSCH FRC using QPSK modulation

	Parameter
	Unit
	Value

	Modulation
	
	16-QAM

	Maximum information bit throughput
	Mbps
	3.5066

	Number of HARQ Processes
	Processes
	3

	Information Bit Payload (
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)
	Bits
	35066

	Number Code Blocks
	Blocks
	7

	Total Available of Soft Channel bits in UE
	Bits
	211968

	Number of Soft Channel bit per HARQ Proc.
	Bits
	70656

	Number of coded bits per TTI
	Bits
	70656

	Coding Rate
	
	½

	Number of HS-PDSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	32

	Spreading factor
	SF
	32
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Figure 2: Coding for HS-PDSCH fixed reference channel with 16-QAM modulation – Category 8 UE
3. Simulation

The simulation assumptions are similar to that for 3.84Mcps TDD option in [1] and they are summarized in Table 3.  The simulation are performed for AWGN, PA3, PB3, VA30 and VA120.
Table 3 – General simulation parameters for HSDPA testing

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	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 

	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

	Scrambling code and basic midamble code number
	0,1

	HS-PDSCH Channelization Codes
	C(i,32) 
i=1..32

	Redundancy and constellation version coding sequence
	{0,0,0,0}

s=1, R=0, b=0
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Figure 3 and 4 are the simulation results for QPSK and 16 QAM respectively.
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Figure 3 – 5.3 Mbps class, QPSK
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Figure 4 – 5.3 Mbps class, 16QAM

The simulation results and the throughput performance for QPSK and 16 QAM channels are summarized in Table 4 and 5 respectively. 

Table 4 Throughput Performance of QPSK

	Propagation Channel
	Îor/Ioc (dB)
	Throughput (Mbps)

	
	Simulated
	With Implementation Margin
	

	ITU PA3
	1.7
	5.2
	0.88

	ITU PB3
	2
	5.5
	0.88

	ITU VA30
	2.2
	6.2
	0.88

	ITU VA120
	2.2
	6.2
	0.88


Table 5 Throughput Performance of 16-QAM

	Propagation Channel
	Îor/Ioc (dB)
	Throughput (Mbps)

	
	Simulated
	With Implementation Margin
	

	ITU PA3
	7.7
	11.1
	1.765

	ITU PB3
	9.2
	13.2
	1.765

	ITU VA30
	9.2
	13.7
	1.765

	ITU VA120
	9.1
	13.6
	1.765
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5.4.3

HSDPA Performance Requirement

The requirements are stated for the HSDPA UE reference combination classes specified in [14] and under the multipath propagation conditions specified in Section 5.5.2. The performance metric for HS-DSCH requirements in multi-path propagation conditions is the throughput R measured on HS-DSCH.
5.4.3.1
HS-DSCH throughput for fixed reference channels
The performance requirements in this subclause apply for the reference measurement channels specified in 5.5.1.3.
During the Fixed Reference Channel tests the behaviour of the Node-B emulator in response to the ACK/NACK signalling field of the HS-SICH is specified in Table 5.4.3.1:

Table 5.4.3.1: Node-B Emulator Behaviour in response to ACK/NACK/DTX

	HS-SICH ACK/NACK Field State
	Node-B Emulator Behaviour

	ACK
	ACK: new transmission using  1st redundancy version (RV) 

	NACK
	NACK: retransmission using the next RV (up to the maximum permitted number or RV’s)

	DTX
	DTX: retransmission using the RV previously transmitted to the same H-ARQ process


5.4.3.1.1
Minimum requirement QPSK, Fixed Reference Channel, 5.3 Mbps – Category 8 – UE

For the parameters specified in Table 5.4.3.2, the measured throughput R shall exceed the throughput specified in Table 5.4.3.3 for each radio condition.

Table 5.4.3.2: Test parameters for fixed reference measurement channel requirements for 5,3 Mbps – Category 8 - UE (7,68 Mcps TDD Option) QPSK
	Parameters
	Unit
	Test 1
	Test 2
	Test 3 
	Test 4

	HS-PDSCH Modulation
	-
	QPSK

	Scrambling code and basic midamble code number*
	-
	0, 1

	Number of TS
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,32) 
i=1..32

	Number of Hybrid ARQ processes
	-
	3

	Maximum number of Hybrid ARQ transmissions
	-
	4

	Redundancy and constellation version coding sequence**
	-
	{0,0,0,0}
s=1, R=0, b=0
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	dB
	0

	Ioc
	dBm/7,68MHz
	-60

	Note *:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.

Note **:
This sequence implies Chase combining


Table 5.4.3.3: Performance requirements for fixed reference measurement channel requirement in multipath channels for 5,3 Mbps – Category 8 - UE (7,68 Mcps TDD Option) QPSK
	Test Number
	Propagation conditions
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[dB]
	R (Throughput) [kbps]

	1
	PA3
	5,2
	880

	2
	PB3
	5,5
	880

	3
	VA30
	6,2
	880

	4
	VA120
	6,2
	880


5.4.3.1.2
Minimum requirement 16 QAM, Fixed Reference Channel, 5.3 Mbps – Category 8 – UE

For the parameters specified in Table 5.4.3.4, the measured throughput R shall exceed the throughput specified in Table 5.4.3.5 for each radio condition.

Table 5.4.3.4: Test parameters for fixed reference measurement channel requirements for 5,3 Mbps – Category 8 - UE (7,68 Mcps TDD Option) 16QAM
	Parameters
	Unit
	Test 1
	Test 2
	Test 3 
	Test 4

	HS-PDSCH Modulation
	-
	16QAM

	Scrambling code and basic midamble code number*
	-
	0, 1

	Number of TS
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,32) 
i=1..32

	Number of Hybrid ARQ processes
	-
	3

	Maximum number of Hybrid ARQ transmissions
	-
	4

	Redundancy and constellation version coding sequence**
	-
	{0,0,0,0}
s=1, R=0, b=0
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	dB
	0

	Ioc
	dBm/7,68MHz
	-60

	Note *:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.

Note **:
This sequence implies Chase combining


Table 5.4.3.5: Performance requirements for fixed reference measurement channel requirement in multipath channels for 5,3 Mbps – Category 8 - UE (7,68 Mcps TDD Option) 16QAM
	Test Number
	Propagation conditions
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[dB]
	R (Throughput) [kbps]

	1
	PA3
	11,1
	1765

	2
	PB3
	13,2
	1765

	3
	VA30
	13,7
	1765

	4
	VA120
	13,6
	1765


<<<<<<<<<<<<<<<<<<<<<<<<< NEXT SECTION >>>>>>>>>>>>>>>>>>>>>>>>>

5.5.1.3
HSDPA reference measurement channels
5.5.1.3.1
Reference measurement channels for 5.3 Mbps – Category 8 - UE

5.5.1.3.1.1
QPSK modulation scheme for PA3, PB3, VA30 and VA120 test channels
Table 5.5.1.1: HS-PDSCH fixed reference channel for the PA3, PB3, VA30 and VA120 Channel models - 
Category 8

	Parameter
	Unit
	Value

	Maximum information bit throughput
	Mbps
	1.7612

	Number of HARQ Processes
	Processes
	3

	Information Bit Payload (
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)
	Bits
	17612

	Number Code Blocks
	Blocks
	4

	Total Available of Soft Channel bits in UE
	Bits
	211968

	Number of Soft Channel bit per HARQ Proc.
	Bits
	70656

	Number of coded bits per TTI
	Bits
	35328

	Coding Rate
	
	1/2

	Number of HS-PDSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	32

	Spreading factor
	SF
	32
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Figure 5.5.1.1: Coding for HS-PDSCH fixed reference channel with QPSK modulation for the PA3, PB3, VA30 and VA120 Channels – Category 8

A.3.2A.1.2
16QAM modulation scheme for PA3, PB3, VA30 and VA120 test channels
Table 5.5.1.2: HS-PDSCH fixed reference channel for the PA3, PB3, VA30 and VA120 Channel models - Category 8

	Parameter
	Unit
	Value

	Modulation
	
	16-QAM

	Maximum information bit throughput
	Mbps
	3.5066

	Number of HARQ Processes
	Processes
	3

	Information Bit Payload (
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	Bits
	35066

	Number Code Blocks
	Blocks
	7

	Total Available of Soft Channel bits in UE
	Bits
	211968

	Number of Soft Channel bit per HARQ Proc.
	Bits
	70656

	Number of coded bits per TTI
	Bits
	70656

	Coding Rate
	
	½

	Number of HS-PDSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	32

	Spreading factor
	SF
	32
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Figure 5.5.1.2: Coding for HS-PDSCH fixed reference channel with 16-QAM modulation for the PA3 PB3, VA30 and VA120 Channels – Category 8
<<<<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>>
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