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1 Introduction 
During RAN1 #59bis, CQI/PCI feedback cycle in DC-HSDPA and MIMO operation was presented in [1]. And some concept as following was proposed to discussion offline:
· If signalled CQI feedback cycle is 2 ms:

· Apply 2 ms cycle when secondary serving HS-DSCH cell is deactivated.

· Apply 4 ms cycle when secondary serving HS-DSCH cell is activated.

· If signalled CQI feedback cycle is >2 ms:

· Apply the signalled CQI feedback cycle.

· Also consider the case when the CQI repetition factor is >1.

In [1], some simulation results were provided, and the results show that at most 8% (16UE/Sec, 32UE/Sec) gain can be obtained if the CQI feedback cycle is changed from 4ms to 2ms when the secondary carrier was deactivated. For further evaluation on such proposal, this contribution recaps the discussion presented in R1-100147 and provides our system simulation results as well as a proposal in line with the current discussion.
2 Discussion
2.1 Simulation assumptions
The system level simulation assumptions are summarised in Table 1.
Table1: System level simulation assumptions
	Parameters
	Values 

	Cell Layout
	Hexagonal grid, 7Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	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 

	Max BS Antenna Gain
	14 dBi 

	Antenna pattern
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                                                                              = 70 degrees,

                                   Am = 20 dB

	Channel Model
	 SCM

	Penetration loss
	10 dB

	CPICH Ec/Ior
	-10 dB

	HS-DSCH 
	Up to 15 SF 16 codes per carrier for HS-PDSCH

(*) Power allocation: 

- Total available power for HS-PDSCH is 75% of Node B Tx power, with a fixed HS-SCCH transmit power and an ideal decoding, 

	HS-DPCCH 
	9 slot CQI delay

Error-free CQI and ACK reporting and decoding 

CQI feedback cycle  = 1, 2, 4 TTI

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	UE capabilities
	15 SF 16 codes capable per carrier

	UE Receiver Type
	Type 3 for DC-HSDPA+MIMO (*) Realistic C/I estimation 

	Maximum Sector 

Transmit Power
	43 dBm per carrier

	Other Sector Transmit Power
	all other sectors always transmit at full power; 

	Timing
	The two carriers have the same time reference and their downlinks are synchronized. 

	Serving cell
	The serving cells on both carriers belong to the same sector. 

	Traffic model
	Full buffer Traffic Model

	Queuing and Scheduling
	Joint-queue (**) and Proportional Fair 

	Traffic distribution 
	Uniform over the area

	Number of UEs per sector
	2, 4, 8, 16, 32


2.2 Simulation results

The average sector throughput comparison between different CQI feedback cycle is shown in Figure1 and Table2. And the BLER comparison between different CQI feedback cycle is shown in Table3.
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Figure1 System level simulation of average throughput of different CQI feedback cycle
Table2 System level simulation of average throughput and gains of different CQI feedback cycle
	CQI Feedback Cycle(ms)
	UE Number per Sector

	
	2
	4
	8
	16
	32

	2
	Average Throughput(Mpbs)
	13.7417
	15.0986
	15.3184
	15.5072
	15.6604

	4
	Average Throughput(Mpbs)
	13.5012
	14.8027
	14.9893
	15.1972
	15.3571

	8
	Average Throughput(Mpbs)
	13.3356
	14.5561
	14.6997
	14.9039
	15.0422

	Gains of comparing 2ms cycle to 4ms cycle
	1.78%
	2%
	2.20%
	2.10%
	1.97%

	Gains of comparing 4ms cycle to 8ms cycle
	1.24%
	1.69%
	1.97%
	1.96%
	2.09%


Table3 System level simulation of BLER and gains of different CQI feedback cycle
	CQI Feedback Cycle(ms)
	UE Number per Sector

	
	2
	4
	8
	16
	32

	2
	BLER
	9.51%
	9.17%
	9.12%
	8.85%
	8.75%

	4
	BLER
	10.98%
	10.70%
	10.70%
	10.35%
	10.22%

	8
	BLER
	11.98%
	11.94%
	12.08%
	11.7081%
	11.67%

	Gains of comparing 2ms cycle to 4ms cycle
	13.38%
	14.29%
	14.70%
	14.45%
	14.45%

	Gains of comparing 4ms cycle to 8ms cycle
	8.34%
	10.38%
	11.42%
	11.59%
	12.42%


From the simulation results above, we can see that about 2% throughput gains could be obtained when the CQI feedback cycle change from 4ms to 2ms or 8ms to 4ms. It could also obtain up to 14.7% BLER gains when the CQI feedback cycle changes from 4ms to 2ms.
2.3 Proposal

As the simulation results shown that the system performance would be benefit in some degree by switching the CQI feedback cycle to a shorter period. And in order to minimize the impact to specification, we propose that treating signalled CQI feedback cycle as a special case. It means in this case apply 2ms cycle when secondary serving HS-DSCH cell is deactivated, apply 4ms cycle when secondary serving HS-DSCH cell is activated.
3 Conclusion 
In this contribution, we provide our system level simulation results of different CQI feedback cycle for further evaluation. And the results show that the system performance would be benefit in some degree by switching the CQI feedback cycle to a shorter period. We also propose that treating signalled CQI feedback cycle as a special case. 
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