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1. Introduction

A study item on Further EUL Enhancements was started in RAN#58 [1]. UL control channel overhead reduction was identified as one of RAN1 related topics within this SI. 

In this contribution, we present simulation assumptions and performance metrics for HS-DPCCH overhead reduction
2. System Simulation Assumptions and Performance Metrics
Table 1 and Table 2 list the system simulation parameters and traffic models for HS-DPCCH reduction respectively.
Table 1: System Simulation Parameters for the UL overhead reduction
	Parameters
	Values and comments

	Cell Layout
	21 cell hexagonal (7 NodeB, 3 sectors per Node B with wrap-around)

	Inter-site distance
	500 m

	Carrier Frequency
	2000 MHz

	Carrier bandwidth
	5MHz 

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

	Log Normal Fading


	Mean= 0

Standard Deviation: 8dB 

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern
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	Channel Model
	PA3

	Penetration loss
	20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of BS
	43dBm

	Max BS Antenna Gain
	14dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	3 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz

	Number of HARQ processes
	8

	NodeB Receiver
	Rake

	UE Receiver
	LMMSE

	Soft Handover Parameters
	R1a (reporting range constant) = 3dB

R1b (reporting range constant) = 6dB

	Max active set size
	3

	Power control
	UL: 10% BLER after the initial transmission

DL: 10% BLER after the initial transmission  

	Target RoT
	6dB

	Traffic Model
	burst

	Number of UEs per cell
	10

	CQI Feedback Cycle
	Cycle adaptive solution [2]: Cycle 1 is 2ms TTI (data transmission), and Cycle 2 is 40ms TTI (no data transmission);

Other CQI feedback cycles can be considered.

	HS-DPCCH gain factor for non-SHO
	0dB

	HS-DPCCH gain factor for SHO
	4dB

	E-DPCCH gain factor
	0dB


Table 2: Traffic model for HS-DPCCH evaluation 

	
	Component
	Distribution
	Parameters
	PDF

	UL traffic model
	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
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	DL traffic model
	File size (S)
	Truncated Lognormal
	Mean = 0.5 Mbytes

Std. Dev. = 0.1805 Mbytes

Maximum = 1.25 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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Performance metrics:
· UL average burst rate
· DL average burst rate

3. Conclusion
In this contribution, system level simulation assumptions and performance metrics are provided to investigate control channel overhead reduction.
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