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1. Introduction

In the previous RAN WG1 #58bis meeting, initial simulation assumptions were introduced and agreed upon [1]. However, the distribution of the short term imbalance was left unspecified pending further investigation. Based on the antenna measurements provided in [2], a modified set of simulation assumptions for Uplink Tx Diversity in HSPA is proposed in the next section.
2. Link-level simulation parameters and metrics

Link-level simulation parameters:

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH
HS-DPCCH (*)
DPDCH (*)

	E-DCH TTI [ms]
	2
10 (*)

	Modulation
	QPSK

	TBS [bits]
	2ms TTI: 2020
2ms TTI: 307 (*)
10ms TTI: 1032 (*)

DPDCH: 12.2 kbps AMR (*)

	Number of physical data channels and spreading factor
	2ms TTI TBS2020: 2xSF2

2ms TBS307: 1xSF8 (*)

10ms TTI TBS1032: 1xSF8 (*)

DPDCH: 1xSF64 (*)

	20*log10(βed/βc) [dB]
	2ms TTI TBS2020: 9
2ms TTI TBS307: 8 (*)
10ms TTI TBS1032: 10(*)

	20*log10(βec/βc) [dB]
	2ms TTI: 2
10ms TTI: -2 (*)

	20*log10(βhs/βc) [dB]
	2 

	Number of H-ARQ Processes
	2ms TTI: 8
10ms TTI: 4 (*)

	Target Number of H-ARQ Transmissions
	2ms TTI: 4

10ms TTI: 2(*)

	Residual BLER
	1%

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Realistic

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	+/- 1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error Rate (sent on F-DPCH)
	4%

	Propagation Channel
	AWGN, PA3, VA30
VA120 (*)

	NodeB Receiver Type
	Rake Receiver

	Long term antenna imbalance [dB]
	0, -2

	Short-term antenna imbalance [dB]
	+6, +3, 0, -3, -6

	UE Tx Antenna Correlation
	0.3
0, 0.7 (*)

	UE DTX
	OFF
ON (*)


An asterisk (*) indicates lower priority cases.

Metrics for link-level simulations:

· Received Eb/No

· Transmitted Ec/No

· Number of antenna switches per second

· Distribution of amplitude and phase changes at the UE transmitter

· Distribution of amplitude and phase changes at the NodeB receiver

3. System-level simulation parameters and metrics

System-level simulation 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

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

                                                              

	Channel Model
	AWGN, PA3, VA30
SCM Urban Macro 3 km/h (*)

	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 (*)

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.25, 0.5, 1, 2, 4, 10 (Best effort data)
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

	Long term antenna imbalance [dB]
	0, -2

	Short-term antenna imbalance distribution[dB]
	Gaussian with 
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	UE Tx Antenna Correlation
	0.3
0, 0.7 (*)

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair


An asterisk (*) indicates lower priority cases.

Metrics for system-level simulations:

· Average user throughput as a function of cell throughput

· 10th, 50th, and 90th percentile user throughput

· Average and 90th percentile noise rise levels

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

· Number of antenna switches per second

· VoIP outage as a function of number of users (*)

· VoIP outage is defined as the percentage of users in outage.

· A VoIP user is said to be in outage when more than 3% of vocoder frames are lost.
4. Conclusions

In this contribution, a modified set of simulation assumptions is proposed based on the analysis of antenna imbalances provided in [2]. It is proposed that RAN WG1 consider the proposed changes and agree on a way forward.
5. References

[1] R1-094378, “Simulation Assumptions for Uplink Tx Diversity for HSPA”, Ericsson, Icera Semiconductor, Magnolia Broadband, Nokia, Nokia Siemens Networks, Qualcomm Europe, ST-Ericsson.
[2] R1-094902,” Analysis of Antenna Imbalance in ULTD devices”, Qualcomm Europe.
� EMBED Equation.3  ���





� EMBED Equation.3  ���





















[image: image5.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

[image: image6.wmf]dB

3

q

_1318635154.unknown

_1318635178.unknown

_1263286178.unknown

_1269167373.unknown

