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Introduction
Performance requirements for HSDPA UE were discussed in RAN WG#4, and the requirements for RAKE receiver are specified in TS25.101 [1]. As the next step, it was proposed to specify the performance requirements of receive diversity for HSDPA [2-3], and a new Work Item, which only focuses on receive diversity, was approved [4]. This contribution discusses this issue, and outlines simulation assumptions that could potentially be used as a basis for progressing the performance requirements for receive diversity. 
2 Simulation Assumptions
The work item only focuses receive diversity because it is a simple structure which does not require a study to define a reference structure for the receiver [4], and one of the intents to only focus receive diversity is to specify its requirements in a short time. Based on these backgrounds, we propose simulation assumptions characteristic of receive diversity as follows:

(a) The reference algorithm should be Maximum Ratio Combining (MRC). 

(b) The reference point of the performance requirements should be the antenna connector.

(c) The antenna correlation between the diversity branches should be assumed 0. 
For (a), several algorithms can be assumed as the receive diversity technique, but MRC is well known and one of the best algorithms from performance point of view. For (b), it is reasonable because all the requirements set by WG4 are at the antenna port. For (c), further discussions might be needed, e.g. using the space channel model [5], which includes the antenna correlation, might be another approach. However, we believe that the functionality of receive diversity can be assessed by uncorrelated channels. 

Except for the above issues, the same test methodologies as those for RAKE receiver with single antenna should be used for receive diversity. That is, the performance requirements for RAKE receiver specified in TS25.101 [1], such as
· Fixed Reference Channel (FRC)

· Reporting of Channel Quality Indicator (CQI tests in AWGN and fading channels)

· HS-SCCH Detection Performance

, can be applicable to receive diversity because they are independent of receiver architecture.
3 Performance Requirements for Receive Diversity
This contribution proposes that the performance requirements of receive diversity should first be discussed for the 5 code UE and for the single link performance in order to achieve an alignment of the simulation results and to confirm a common behaviour of receive diversity. They should finally be specified for each transmit diversity mode and for each UE capability category though. Simulation parameters for the assessments are listed in Annex A. The requirements are summarized for each assessment as follows:
3-1. Fixed Reference Channel (FRC)
It is proposed that the same assumptions as those of “9.2.1.1 Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3” and “Minimum requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3” in TS25.101 should be used in the FRC tests on receive diversity. 

Table 1: Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3 for Receive Diversity

	Test Number
	Propagation Conditions
	 Reference value

	
	
	HS-PDSCH

[image: image1.wmf]/

cor

EI

 (dB)
	T-put 
[image: image2.wmf]R

 (kbps) *
 
[image: image3.wmf]ˆ

/

oroc

II

= 0 dB
	T-put 
[image: image4.wmf]R

 (kbps) *

[image: image5.wmf]ˆ

/

oroc

II

= 10 dB

	1
	PA3
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	-3
	
	

	2
	PB3
	-6
	
	

	
	
	-3
	
	

	3
	VA30
	-6
	
	

	
	
	-3
	
	

	4
	VA120
	-6
	
	

	
	
	-3
	
	

	* Notes:
1) The reference value R is for the Fixed Reference Channel (FRC) H-Set 1


2) For Fixed Reference Channel (FRC) H-Set 2 the reference values for R should be scaled (multiplied by 1.5 and rounding to the nearest integer t-put in kbps, where values of i+1/2 are rounded up to i+1, i integer)


3) For Fixed Reference Channel (FRC) H-Set 3 the reference values for R should be scaled (multiplied by 3 and rounding to the nearest integer t-put in kbps, where values of i+1/2 are rounded up to i+1, i integer)


Table 2: Minimum requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH
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	-3
	

	3
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	-6
	

	
	
	-3
	

	4
	VA120
	-6
	

	
	
	-3
	

	* Notes:
1)The reference value R is for the Fixed Reference Channel (FRC) H-Set 1


2) For Fixed Reference Channel (FRC) H-Set 2 the reference values for R should be scaled (multiplied by 1.5 and rounding to the nearest integer t-put in kbps, where values of i+1/2 are rounded up to i+1, i integer)


3) For Fixed Reference Channel (FRC) H-Set 3 the reference values for R should be scaled (multiplied by 3 and rounding to the nearest integer t-put in kbps, where values of i+1/2 are rounded up to i+1, i integer) 


3-2. Reporting of Channel Quality Indicator (CQI tests in AWGN and fading channels)
It is proposed that the same assumptions as those of “9.3.1.1
Minimum Requirement – UE capability categories 1-6” and “9.3.2.1
Minimum Requirement – UE capability categories 1-6” in TS25.101 should be used in the CQI tests on receive diversity. The same requirements as those for RAKE receiver should be applicable to receive diversity because they might be independent of receiver architecture, transmit diversity mode, and UE capability category.
3-3. HS-SCCH Detection Performance
It is proposed that the same assumptions as those of “9.4.1
Minimum Requirements” in TS25.101 should be used in the HS-SCCH detection performance tests on receive diversity. The requirements that should be specified appear in Table 3. 

Table 3: Minimum requirement for HS-SCCH detection

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	0
	0.05

	2
	PA3
	
	5
	0.01

	3
	VA30
	
	0
	0.01


4. Conclusions
The specification and prospective simulation assumptions applicable to receive diversity performance have been outlined for discussion. If simulation assumptions can be agreed at RAN4#30, simulation results without and with  implementation margin could be presented and the CRs for the requirements could be approved at RAN4#31 (Beijing, China, May 2004).
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Annex A.
Simulation Parameter Summary

	Parameter


	Assumption

	Receiver architecture
	RAKE receiver with dual antennas (Receive diversity)

	Receive diversity algorithm
	MRC

	Antenna correlation between dual antennas
	0

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	TR25.890 Annex B.1

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (Annex A.1 and A.2)

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multipath component) are estimated by the receiver.

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Number of samples per chip (
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=

 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, ITU PA3, ITU PB3, ITU VA30, ITU VA120 (TR25.890 Annex C.2)

	Channel ray mapping
	Nearest 
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1 

	RV sequence
	TR25.890 Section 7.2.1 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap - 8 iterations
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	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)
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