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1. Introduction

In RAN4#80 meeting, CSI performance requirements under SFN scenario were extensively discussed and the relevant way forward [1] was approved. It is considered to introduce new CQI requirements for high speed enhancement. In this contribution, we study CQI reporting test under 4-taps channel model and provide the simulation results. Based on the simulation results, we give the analysis and proposals.
2. Discussion
The candidate channel scenarios include the following options:

· Ds=1000m, Dmin=50m;

· Normalized SNR

· Ds=500m, Dmin=5m.

· Normalized SNR

· Non-normalized SNR

One important factor of CQI calculation is SINR estimation. Figure 1 shows the estimated SNR for scenarios of Ds=1000m and Ds=500m with normalized SNR setting. It can be observed that the scenario of Ds=500m has the faster channel variation and greater fading magnitude compared with the scenario of Ds=1000m. Hence, the scenario of Ds=500m, Dmin=5m is more suitable to investigate channel quality measurement.

Proposal1: The scenario of Ds=500m, Dmin=5m can be considered for CQI tests under SFN scenario.
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a) Normalized, Ds=1000m                             b) Normalized, Ds=500m
Figure 1 Estimated SNR at 20dB for channel scenario 1 and 2

Further, figure 2 gives the estimated SNR for scenario of Ds=500, Dmin=5 with normalized and non-normalized SNR settings. From this figure, the estimated SNR under non-normalized setting shows an extremely serious attenuation at middle of two RRHs. Then, this will cause that CQI is reported with a very large range and such this range should not be expected in CQI tests. On the other hand, for normalized SNR setting, since multi-path delay and Doppler frequency offset exists, the estimated SNR changes following the distance. But the estimated SNR does not perform so large attenuation like non-normalized case. So normalized SNR setting can be defined in CQI reporting simulation assumptions. Moreover, CQI test for high speed scenario aims the fast variable channel and severe Doppler, not variable SNR. It is not necessary to use non-normalized SNR.

Proposal2: Define normalized SNR for CQI tests.
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                   a) Normalized                                    b) Non-normalized

Figure 2 Estimated SNR at 20dB for SNR definition
The objective of CQI test for high speed enhancement is to verify the CQI reporting accuracy under 4-tap channel. Due to the high UE velocity, the channel has severe Doppler frequency offset and time selective fading. And frequency selective fading is not major investigation object. Therefore, the existing frequency non-selective fading test method can be considered for CQI reporting on high speed enhancement, i.e.:
a)
a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;

b)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)
when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02

Proposal3: The existing frequency non-selective fading test method can be considered for CQI reporting on high speed.

Table 1 gives the reporting proportion of {median CQI-1, median CQI, median CQI+1} and BLER of follow CQI. 
Table 1 CQI reporting proportion and BLER (Ds=500, Dmin=5, normalized SNR)
	SNR (dB)
	Proportion of

median CQI and +/-1
	BLER

	4
	99.03%
	0.0905

	6
	98.85%
	0.0867

	8
	87.09%
	0.0803

	10
	85.21%
	0.0910

	12
	87.57%
	0.0893

	14
	65.93%
	0.0891

	16
	52.44%
	0.0900

	18
	46.24%
	0.0883

	20
	59.07%
	0.0937

	22
	57.14%
	0.0915

	24
	54.63%
	0.0983


Furthermore, figure 3 shows the throughput performance of follow wideband CQI and wideband CQI median.
[image: image5.emf]4 6 8 10 12 14 16 18 20 22 24

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

x 10

7

SNR

Throughput

Ds=500m, Dmin=5m, normalized SNR, U-shape AFC receiver

 

 

follow CQI

median CQI


Figure 3 Throughput for CQI reporting under SFN scenario
From the simulation results, we find that at SNR of 9/10dB and 15/16dB is feasible. And there is always the obvious throughput gain of follow CQI compared to CQI median during simulation. Then, CQI test method can be defined based on the existing frequency non-selective fading test method. And the corresponding minimum requirements needs to be further evaluated. 
3. Conclusion
In this contribution, we discuss CQI reporting performance for high speed under SFN scenario and provide the simulation results. And based on the simulation results, the following proposals are given:
Proposal1: The scenario of Ds=500m, Dmin=5m can be considered for CQI tests under SFN scenario.

Proposal2: Define normalized SNR for CQI tests.

Proposal3: The existing frequency non-selective fading test method can be considered for CQI reporting on high speed.
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