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1 Introduction
At RAN#45 a study item on uplink-transmit-diversity for HSPA was agreed [1]. According to the study item description the objective is to evaluate uplink-transmit-diversity techniques that:
· Do not require any newly standardized dynamic feedback signaling between the network and UE,
· Allow transmission from one antenna (e.g., switched antenna transmit diversity)

· Allow transmission from two transmit antennas (e.g., transmit beam-forming)
With respect to the work that should be carried out by RAN1 the following text is copied from [1]:

[image: image1]
We notice that the RAN1-related studies of the work item should be completed at RAN#47. In other words RAN1 has four 3GPP meetings to complete the study item (including this meeting).

When evaluating the potential benefits of the indicated uplink transmit diversity schemes we believe that it is important to include studies that quantify the uplink coverage and capacity gains that can be achieved on a system level. In particular, we believe that system simulations are needed to quantify the effects of reduced SHO gains, potential effects from flashlight interference, as well as the to determine whether potential improvements in link budget can be translated into gains in system performance.
2 Simulation assumptions for uplink transmit diversity in HSUPA
This section proposes a set of simulation assumptions and performance measures for evaluating the potential gains associated with uplink transmit antenna diversity. 
The simulation assumptions are based on a scenario in which focus is on uplink E-DCH traffic and where 2 ms TTIs are configured.
2.1 Performance measures

When evaluating the performance of the indicated uplink transmit diversity techniques we believe that the following metrics should are of interest:

· Average users throughput

· 10th, 50th, and 90th percentile user throughput
· The frequency with which the UE antenna weights are changed.
As reference scenario a case where the UE transmits from one antenna should be used.
Aside from these metrics, the results for the following variables should also be reported:
· Average and 90th percentile noise rise levels.

· Average, 10th, 50th, and 90th percentile of the UE transmit power.

2.2 Simulation parameters

A set of baseline simulation assumptions is listed in Table 1. In the following we discuss some of the parameters in somewhat greater detail:
· Mobile speed (channel coherence time): We propose that the baseline assumption should be that UEs are stationary (slowly moving). Companies are however encouraged to evaluate the performance of the indicated schemes at other velocities.
· Antenna pattern diversity: RAN1 should discuss and agree on how the antenna patterns should be modelled. Note that the modelling accuracy is dependent on the objective for the study and should be considered in isolation for link and system level simulations. Note also that we believe the need for including this is dependent on what the proposed uplink transmit diversity schemes target.
· ILPC accuracy: In reality some TPC commands transmitted by the Node-B will be erroneously received by the UE. For simplicity, we propose that TPC errors are modelled as independent identically distributed random variables according to which the TPC is erroneously received with a probability perror,TPC.

· ACK/NAK accuracy: Similarly as the ILPC we assume that the ACK/NAK transmission is erroneously detected with a probability perror,A/N.
Table 1: Proposed system level parameters.

	Parameters
	Values and comments

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

	Inter-site distance
	1000 m
(*) 500m, 1732m

	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

Case 2 (3D ant): Custom antenna (e.g. Kathrein 742212) with 8 degrees down tilt

	Channel Model
	 PA3, VA3

(*) TU3

	Penetration loss
	10 dB
(*) 20dB

	Maximum UE EIRP
	24 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle

	βec/ βc 
	ACK [dB]
	1 TTI

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0

	
	15/15
	0.5/0.5

	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 and Bursty Traffic Model (as specified in Section 2.2.1)

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.25, 0.5, 1, 2, 4, 8, 16

In addition, other number of UEs per sector can also be considered.

	NodeB Receiver
	Rake (2 antennas per cell), Linear MMSE (2 antennas per cell)

* Rake (4 antennas per cell)

	Channel Estimation
	Realistic

	Uplink HARQ
	2ms TTI, Max # of transmission =4, termination target depends on TBS

	Closed Loop Power Control Delay
	1 slot

* 2 slots 

	Correlation in fast fading experienced UE Tx antennas
	0, 0.7

	Perror,TPC
	4% 

* 2% and 10% can also be considered

	Perror,A/N
	1% 

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay 
	6 slots

	
	Downlink Grant delay
	As per 25.321


2.2.1 Bursty traffic model

For the bursty traffic scenario we propose that the same model as used for the evaluation of DC-HSDPA, DC-HSUPA, and DC-HSDPA in combination with MIMO is used. No underlying transport protocol is modelled and the inter-burst time is the time between the arrival of two consecutive bursts. Related parameters are presented in Table 2.
Table 2: Traffic Models for evaluating DC-HSUPA system performance

	Component
	Distribution


	Parameters


	PDF



	File size (S)
	Truncated Lognormal
	Mean = 0.125 Mbytes

Std. Dev. = 0.045 Mbytes

Maximum = 0.3125 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec, 20 sec
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3 Conclusion

In this contribution we have proposed a set of simulation assumptions and performance measures for the evaluation of uplink transmit diversity. It is proposed that RAN1 discuss these and agree on a set of common system simulation assumptions.
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[text omitted]


The investigation should consist of the following components/workplan:


For RAN WG1:


Evaluate the potential benefits of the indicated UL Tx diversity techniques (planned completion for RAN#47)


For RAN WG4:


[text omitted]
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