TSG RAN WG1 meeting #49












 



 


R1-072319
Kobe, Japan, May 7-11, 2007

Agenda Item:
7.11.1
Source: 
Huawei 
Title:
Influence of cell-specific frequency hopping on DL CQI
Document for:
Discussion and Decision

1 Introduction

One remaining question in RAN1 regarding frequency hopping RS is “What is the impact on the cell and user throughput due to different influence on the CQI calculation when the power boosted RS collides with other power boosted RS in some sub-frames and with data in other sub-frames?”. 

In this contribution, we give the answer to this question supported by simulation results.  
2 CQI estimation
For the purpose of investigating the impact of power boosted frequency hopped RS on the DL CQI, and ultimately the impact on cell and user throughput, system simulations have been performed. To avoid uncertainties due to different implementation of CQI estimation algorithms, we assume that the UEs are capable of calculating the ideal CQI. In this context, ideal means that UE has complete knowledge of the channel from the Node B and from all interfering NodeB’s, as well as complete knowledge of the RS positions and powers in all cells. The CQI delay of 3TTIs is taken into account in the simulations, which is the delay from the CQI report to the first transmission. The used formulae for the SINR and calculations to obtain CQI for a RB are given in Appendix I.   


3 Simulation results
The simulator settings are described in Appendix II. The frequency hopping and no hopping cases were compared in the simulations. The results are shown in Figure 1.
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Figure 1 Cell throughput and cell edge user throughput for 2,5 and 10 UEs/cell
4 Conclusion

It can be concluded that when CQI estimation is performed by taking frequency hopping into account, the  benefits of using frequency hopping over no hopping persists. The cell throughput is about 5% higher when hopping is used and the cell edge user throughput up to 10% higher, depending on the load.   
5 Appendix I
Here follows a detailed definition of ideal SINR used for calculating the CQI for one RB. 

Consider a single RB with enumerated subcarriers 
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 and consider for the moment a single NodeB transmit antenna and a single UE receive antenna. The received signal on resource element (RE) 
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 is the channel from Node B 
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 is the symbol transmitted from Node B 
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 is the transmit power from Node B 
[image: image11.wmf]k

on subcarrier c and symbol t
· 
[image: image12.wmf]t

c

n

,

 is the receiver noise on subcarrier c and symbol t with variance 
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 is the total number of NodeB’s in the system
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 is set of the NodeB indices 
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 is the index for the “own/target” Node B

Furthermore, define
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 is the subset of NodeB indices which transmit RS in RE 
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 is the subset of NodeB indices which transmit RS in RE 
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The ideal SINR on RE 
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where it can be seen that some NodeB interfere with a power boosted reference signal and some with data power. The average CQI for the RB is estimated using the EESM metric
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Appendix II

Table 1 Simulator settings

	Parameter description
	Value

	Cellular Layout
	Hexagonal grid, 19 Node Bs, 3 cells per Node Bs

	Inter-site distance
	500 m

	Carrier frequency
	2.0 GHz

	Bandwidth
	10 MHz (50 sub-bands)

	Link mapping / metric


	Link-level embedded in system simulator

	Node B
	Total available power
	40 W

	
	Power assigned to pilot/data
	4 W / 36W 

	
	Number of TX antennas 
	1

	
	Antenna gain plus cable loss
	14 dBi

	
	Antenna pattern
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	Propagation
	Path loss
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	Slow fading
	Standard deviation 
	8 dB

	
	
	Correlation between sites
	0.5

	
	Fast fading
	Typical urban 6-tap model, 3 km/h

	
	Penetration loss
	20 dB

	UE
	Thermal noise
	Power density -173.9 dBm/Hz in 10MHz

	
	UE noise figure
	9 dB

	
	Antenna pattern
	0 dBi

	
	Number of RX-antennas
	2 (RX diversity, MRC)

	
	Channel estimation
	Realistic (for demodulation)

	
	H-ARQ processing
	Chase combining

	
	Turbo decoder
	Max-log MAP with up to 8 iterations

	H-ARQ
	Traffic model
	Full queue 

	
	Number of processes
	6

	
	Delay from CQI-report to 1st transmission
	3 TTIs (3 ms)

	
	Time between retransmissions
	6 TTIs (6 ms)

	
	Maximum number of transmissions
	1 initial transmission + 3 re-transmissions

	Scheduler
	Transport formats
	Any MCS with 0.2 < MODrate x CODrate < 4.5

	
	Traffic multiplexing, time
	TTI length 1 ms or 14 OFDM symbols

	
	User traffic multiplexing, frequency
	localized subbands, 12 subcarriers wide

	
	Scheduler
	Proportionally Fair in time and frequency

	
	BLER target
	5%
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