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1. Introduction

In RAN#45, a study item [1] was opened to investigate the performance of uplink transmit diversity techniques that do not require any new standardised dynamic feedback signalling between the network and the UE in HSPA.

In this contribution, we propose a set of system simulation assumptions/metrics to evaluate the uplink system performance of open loop uplink transmit diversity. The assumptions/metrics are provided for both switched antenna transmit diversity and transmit beamforming.

2. System Level Parameters

Table 1: Open Loop Uplink Transmit Diversity System Level Parameters

	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000,  2800

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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                                                                              = 70 degrees,     Am = 20 dB
                                                              

	Channel Model
	AWGN,  PA3, PB3, VA30

	Penetration loss [dB]
	10

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer, VoIP

	ULTD UE Transmitter Type
	Practical UE ULTD algorithms as characterized in [2],[3]

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	10 (BE), Variable (VoIP)

	NodeB Receiver
	Rake (2 antennas per cell)

	Channel Estimation
	Realistic

	Uplink HARQ
	2ms TTI, Max # of transmission =4, Target BLER = 1%

	Closed Loop Power Control Delay
	2 slots

	UL TPC Error Rate [%] 
	4

	DL TPC Error Rate [%] 
	4

	Transmit Antenna Imbalance [dB]
	Uniform distribution [-6, -3, 0, +3, +6]

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	A reference design in presented in Appendix A. 


Note: Although the system simulation assumptions only indicate 2ms TTI, this feature is in general also applicable to 10ms TTi and for R99 DPDCH as well.

3. Performance metrics
The following metrics should be evaluated and compared between systems with and without open loop uplink transmit diversity:
· Average Uplink Sector Throughput v/s Average RoT

· User data rate distribution (CDF of average per-user throughput)
· User data rate gain at different user data rate percentiles: This is the user throughput improvement as a function of the user-quantile (relative improvement of average per-user throughput over user-quantile, e.g. by how much did the throughput of the worst 10% of users improve).
· Distribution of RoT (CDF of the RoT variations)
· Average UE Transmit power

· Distribution of UE Transmit Power (CDF of average per-user transmit power)
· Distribution of Uplink Power Headroom (UPH)

·  UE transmit power gain at different UE transmit power percentiles.

· Average Set point (Ecp/Nt)

4. Conclusions

A set of system level simulation assumptions and metrics was proposed to evaluate the performance of uplink transmit diversity techniques that do not require any new standardised dynamic feedback signalling between the network and the UE in HSPA
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