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1 Introduction

RAN1 has agreed to introduce common E-RGCH as a method to control inter-cell interference in CELL_FACH [1].  In the previous meeting the following is agreed on common E-RGCH:

· Configurable criterion (threshold, hysteresis, etc) in which a UE will listen to common E-RGCH if required.  The exact method (including the parameters in the criterion) is up to RAN2 and RAN4.

· Rules to obey common E-RGCH commands

· Reuse existing non-serving cell E-RGCH in CELL_DCH rules to obey common E-RGCH

· The UE will not obey the common E-RGCH commands from neighbour cells if its serving grant is at the configured minimum serving grant

· Any other rules are FFS

· The UE shall monitor the common E-RGCH channel for a maximum of 3 neighbour cells 

· Indicate through signalling if a neighbor cell supports common E-RGCH.  The signalling (broadcast or dedicated signalling) is up to RAN2
This contribution discusses the need for other rules in obeying common E-RGCH commands.
2 Discussions
Interference control by means of sending common E-RGCH in CELL_FACH is achieved by broadcasting E-RGCH to neighbouring UEs.  In contrast to E-RGCH transmission in CELL_DCH, common E-RGCH is transmitted blindly.  In previous meetings some concerns were raised [2], [3] regarding such blind transmission as it may lead to excessive grant reduction.  Therefore, some rules in obeying the common E-RGCH commands may be beneficial.
In this contribution we explore one such rule proposed in [2], where a UE is given a probability of obeying a common E-RGCH command.  For example, the network can configure a probability PE-RGCH and signals this to the UE.  When a UE receives a common E-RGCH from a neighbouring cell, the UE can generate a random number from 0 to 1 and if this number is smaller or equals to PE-RGCH, the UE will obey this command otherwise it will ignore this command.  

We evaluate such a rule against a rule where UE obeys every command (i.e. PE-RGCH = 1).  The simulation assumption is in the Appendix.  The following simulation assumptions are highlighted:

· The UE uses the triggering condition found in Event 1a to determine whether to monitor a cell for common E-RGCH.  

· The traffic model from [4] is used, with a bursty traffic with mean file size of 25 kbytes.

· The UEs are in CELL_FACH

· Simulated 20 seconds with 10 seconds warm up

Two scenarios are simulated namely:

· UE obeys all common E-RGCH commands, i.e. PE-RGCH=1.0.  We refer to this scenario as “All”
· UE has a probability of PE-RGCH of obeying a common E-RGCH command.  The probability PE-RGCH = 0.25.  We refer to this scenario as “Random”
Figure 1 shows the CDF of the UE uplink throughput.  It is shown that the “Random” scenario offers higher throughput compared to that in the “All” scenario.
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Figure 1: CDF of UE throughput
The average uplink throughputs for all UEs in the cell and for those that monitor common E-RGCH are summarized in Table 1.  This throughput is only for the duration where the UE is transmitting E-DCH.
Table 1: Uplink UE throughput
	Uplink Throughput for
	All
	Random

	All UEs
	230 kbps
	382 kbps

	UE that monitors common E-RGCH
	114 kbps
	283 kbps


It is observed that the average UE uplink throughput for the “Random” scenario is about 66% higher than that in the “All” scenario.  For those UE that monitors common E-RGCH the “Random” scenario uplink throughput is almost 3 times that of the “All” scenario.  By allowing the UE to obey every common E-RGCH command leads to excessive reduction in grants leading to lower UE throughput especially for UE at the cell-edge.  

Proposal 1: Introduce a rule for UE to obey common E-RGCH.
Proposal 2: Consider a rule where a UE has a probability PE-RGCH of obeying a common E-RGCH command.  The probability PE-RGCH can be configured by the network.

3 Conclusion
In this contribution we evaluate the gains in specifying some rules in obeying common E-RGCH commands.  It is found that a simple rule where the UE has a probability PE-RGCH of obeying a common E-RGCH command leads to higher cell edge throughput.  We therefore propose the following:
Proposal 1: Introduce a rule for UE to obey common E-RGCH.

Proposal 2: Consider a rule where a UE has a probability PE-RGCH of obeying a common E-RGCH command.  The probability PE-RGCH can be configured by the network.
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5 Appendix

The system simulation assumption is listed in Table 2.
Table 2: System level simulation assumptions
	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 7 NodeBs, 3 sectors per Node B

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

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

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

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

	Antenna pattern
	3GPP ant                                                     
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	Channel Model
	PA3

	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

	E-DPCCH Decoding
	Ideal

	Criteria for monitoring common E-RGCH
	Using R1a (reporting range constant) = 4 dB, 



	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Bursty traffic with mean = 25 kbytes, 
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	UE distribution 
	Uniform over the area

	Number of UEs per sector
	10

	NodeB Receiver
	Rake (2 antennas per cell), 



	Closed Loop Power Control Delay
	2 slots

	UL TPC Error Rate [%] 
	4

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair
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