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1. Introduction

During post RAN1 #74bis e-mail discussion, update to simulation assumptions for HS-DPCCH overhead reduction was discussed [1]. The changes are related to HS-DPCCH power offset setting and multi-RAB consideration. In this contribution, we provide the simulation results of CQI report reduction based on the updated simulation assumptions.
2. Discussion
2.1 Cycle adaptive solution
As mentioned in [1], HSUPA may not work well in case the uplink control channels consume a considerable portion of the RoT of the cell. In the case that a large number of UEs stay in CELL_DCH state, reduction of CQI would improve UL efficiency significantly. A CQI report reduction solution (called cycle adaptive solution) and initial simulation results were provided in [1]. The solution can be summarized as:
· When there is no downlink data received by UE during the pre-defined time interval Timer_1, which is configured by the network, UE sets the CQI report cycle to be a large one (Say 40ms). UE will change the CQI report cycle to a small one (Say 2ms) once there is downlink data. 
· Optionally, the network could activate UE to report CQI at any time by signalling for optimization, e.g. via HS-SCCH Order.
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Figure 1: cycle adaptive solution
2.2 System simulation assumptions
Table 1 and Table 2 list the simulation assumption for HS-DPCCH evaluation as agreed in [2]. 

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 
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LPN: 2D Antenna, Omni-directional

	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
	HS-DPCCH evaluation: 10

E-DPCCH evaluation: 20

	CQI Feedback Cycle
	For Cycle adaptive solution as in [1], Cycle 1 is 2ms TTI, and Cycle 2 is 40ms TTI;

Other CQI feedback cycles can be considered.

	DPCCH SIR target
	-19dB

	HS-DPCCH gain factor for non-SHO
	0dB

	HS-DPCCH gain factor for SHO
	4dB


NOTE: Both E-DPDCH and DPDCH are considered in the simulation, and the activity factor for DPDCH used to carry AMR service is 0.5.
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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2.3 System simulation results
The considered cases are:
Baseline: When E-DCH and DPDCH are scheduled for transmission (Multi-RABs), CPC does not work in this scene. 
Timer_1: Time_1 is the pre-defined time interval, as described in Section 2.1. Timer_1 is 8ms, 16ms, or 32ms.
System simulation results are provided in Figures 2 and 3 using the cycle adaptive solution in Section 2.1, under the assumption that the CQI report is not activated by HS-SCCH order before data transmission. Figure 2 shows the average burst rate, and Figure 3 shows the percentage of average burst rate gain. In UL, it can be seen that there are about 36% to 43% gains in average burst rate for the cycle adaptive solution. The UL performance gains are mainly due to the considerable uplink power saving if the UE almost switches off CQI reporting in case of no downlink transmission. In DL, there are about 6% to 9% losses, which might be caused by the relatively poor CQI accuracy since NodeB has to rely on long cycle CQI reporting for the first TTIs of DL scheduling before UE switches to short cycle CQI reporting.  
[image: image2.png]2.5000

2.0000

1.5000

1.0000

0.5000

0.0000

2.2475

2.0355 2.0702 2.1028

mULBurst Rate
W DLBurst Rate

0.196.

0.280 0274 0267

Baseline

Timer_1=8ms Timer_1=16ms Timer_1=32ms





Figure 2: UL average burst rate and DL average burst rate using cycle adaptive solution
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Figure 3: Performance gain of Cycle adaptive solution using cycle adaptive solution
DL performance losses can be further reduced if the network can trigger short cycle CQI reporting before data scheduling via signaling, e.g. HS-SCCH order, as mentioned in Section 2.1. However, the performance gain in UL will be reduced.
3. Conclusion
In this contribution we provide system evaluation of reduced CQI reporting. Simulation results show that the cycle adaptive CQI reporting scheme brings about 36% to 43% performance gains in UL and about 6% to 9% losses in DL. The DL performance losses can be further reduced if the network can trigger the short cycle CQI reporting before data scheduling, and consequently the performance gain in UL will be reduced.
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