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1. Introduction

With the approval of the Work Item for establishing performance requirements for HSDPA with Rx diversity [1] at RAN#22, it is necessary to agree to simulation assumptions and a test configuration. It is the purpose of this document to propose such simulation assumptions and the associated test configuration.
2. 
sIMULATION aSSUMPTIONS
As outlined in the work item, the reference receiver is a Maximum Ratio Combining (MRC) rake structure. Based on this constraint it is relatively straight forward to outline the simulation assumptions:
1) All prior simulation assumptions regarding HSDPA without Rx diversity for a fixed reference channel as listed in [2] may be used without modification with the additional requirements related directly to Rx diversity, as follows.

a. The number of UE antenna inputs needs to be specified as two.
b. Maximum Ratio Combining (MRC) is specified for simulation assumptions
c. The correlation coefficient needs to be specified for the simulation assumptions. It is recommended that this value be set to zero.
Item (1) simply reflects the decoupling between HSDPA and Rx diversity and demonstrates that receive diversity is an enhancement to the UE(s). In reference to the zero correlation coefficient, any degradation from this value can be reflected in the implementation margin.
In this case, the set of simulation assumptions are given in Annex B. These simulations assumptions have been used previously and have been defined in TTR25.890v1.3.0 with the additions specified above
3
TEST REQUIREMENTS
In order to advance this work item it is proposed a similar approach is taken to that used in the 10-code single-antenna test case, where a limited number of tests were identified. These consisted of the following:
· Fixed Reference Channels for the different channel conditions [PA3. PB3, VA30, VA120]
· HS-SCCH detection performance test 
· CQI indication in AWGN conditions test
The requirements for Rx diversity are applicable to capability class H-sets 1/2/3. Further discussion is need if work should also cover H-sets 4 /5 (as QPSK only class was intended for REL5 only) and H-set 6 (10 code case) 

If necessary additional tests can be specified depending on further RAN4 discussions, but it is proposed that initial requirements be specified on the basis of these test criteria.
In addition to these basic tests, FRC tests such as those specified already for open- and closed-loop transmit diversity in the single-antenna case should be considered in a second phase of work. 
4.
TEST CONFIGURATION
The test configuration for HSDPA with Rx diversity is conceptually shown in Annex A figure 1. This setup is similar to HSDPA without Rx diversity as shown in [2], Figure 7.1. The shaded blocks are the new elements required by Rx diversity. From the figure, it can be seen that the downlink path is divided into two paths, ‘a’ and ‘b’, by a hybrid splitter. Path ‘b’ represents the new diversity path. The fader and AWGN generator of path ‘a’ provide independent realizations when compared with the fader and AWGN generator of path ‘b’.  The attenuator, “ATT 4”, is inserted to amplitude balance path ‘b’ with path ‘a’ by compensating for the signal loss due to the circulator in path ‘a’.

5.
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Annex A: 
TEST CONFIGURATION
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Figure 1. Test configuration for HSDPA with Rx diversity -– fixed reference channel.
Annex B: 
Simulation Parameter Summary

	Parameter


	Assumption

	Receiver Structure
	MRC Rake Receiver

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	3GPP TR 25.890, Annex B.1

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (3GPP TR 25.890 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 

	Channel ray mapping
	Nearest 
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-spaced delay (
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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 

	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)

	Feedback error rate (Tx diversity CL1)
	4%

	Antenna Verification (Tx diversity CL1)
	None

	Number of UE antenna inputs
	2

	UE antenna correlation coefficient
	0
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