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1. Introduction

In the last meeting, the “Reduce UL control channel overhead for HSPA operation” was discussed. In the Multi-RABs case, the reduction of the CQI reports on the HS-DPCCH was proposed as one topic to reduce UL control channel overhead [1] [2].
In this contribution, we present the design of the CQI report reduction, and provide some simulation results.
2. Discussion
In some of the deployed HSPA networks, HSUPA encounters an efficiency problem. One reason is that the uplink control channels consume a considerable portion of the RoT of the cell. It was shown in [1] that Per UE HS-DPCCH overhead increases with active UE number, and HS-DPCCH overhead is significant in case of large number of UEs. Therefore in the case that a large of number of UEs staying in CELL_DCH state which is typical in current network, reduction of CQI would improve UL efficiency significantly.
2.1 Cycle adaptive solution
For “Further EUL Enhancements” in Rel-12, CQI report can be further optimized to reduce the HS-DPCCH overhead. Some solutions could be found to reduce the CQI report during HS-DSCH transmission activity, when the UE’s CQI does not have significant changes from the last report, the CQI reports would be not necessary. 
From the UE perspective, the transmission of the CQI on HS-DPCCH consumes valuable power headroom which can be better utilized by DPDCH or E-DPDCH for increasing performance in power limited scenarios. From the network perspective, reducing the CQI reports would reduce uplink interference as well as improve cell capacity.
A cycle adaptive solution can be considered to reduce CQI report:
· 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 40ms) once there is downlink data. 
· The network equipment could activate UE to report CQI at any time by signalling. For example, HS-SCCH Order.
2.2 System simulation assumption
Table 1 and Table 2 list the parameters that are relevant for the simulations in the next section. 

Table 1: System Simulation Assumptions for the CQI report 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% IBLER 

	Target RoT
	6db

	Traffic Model
	burst


Table 2: Traffic Model Parameters
	Parameters
	Values and comments

	RLC PDU
	3000

	MAC PDU 
	336

	RLC PDU 
	Flexible

	MAC PDU 
	boosting enable

	mu
	11.675

	sigma
	0.35

	Reading time
	0.2


2.3 System simulation result
The comparison case in the simulation is specified:
Baseline: When E-DCH and DPDCH are scheduled for transmission (Multi-RABs), CPC does not work in this scene. 
Timer_1: Cycle adaptive solution as in Section 2.1. The Time_1 is the pre-defined time interval. Timer_1 is 4ms, 8ms, or 16ms.
Figure 1 shows the average burst rate. In Figure 2, the X-axis indicates the application of the case. The Y-axis indicates the percentage of average burst rate gain.
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Figure 1: UL average burst rate and DL average burst rate.
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Figure 2: Performance gain of Cycle adaptive solution.
In UL, it can be seen that there are about 30% gain in average burst rate when applying the CQI report reducation solution. In DL, the cycle adaptive solution performs similar as baseline.
Proposal: The cycle adaptive CQI reporting scheme is considered for HS-DPCCH overhead reduction.
3. Conclusion
In this contribution, we discuss the initial scheme design of the CQI report reduction and give some system simulation evaluation results. The simulation results show that cycle adaptive CQI reporting scheme brings about 30% performance gain in UL and performs similar in DL, so we propose:
Proposal: The cycle adaptive CQI reporting scheme is considered for HS-DPCCH overhead reduction.
4. References
[1] R1-131500, Consideration of HS-DPCCH overhead reduction, Huawei, HiSilicon
[2] R1-131619, CQI Report Reduction for Multi-RABs with Speech, Ericsson, ST-Ericsson
[3] RP-122019, New Study Item proposal: Study on Further EUL Enhancements, Ericsson
[4] TR 25.903, “Continuous connectivity for packet data users”, V11.0.0
� 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

_1429529252.unknown

_1429529253.unknown

