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Discussion
1 Introduction
The dynamic two-path channel model has achieved certain consensus to trigger further evaluation for SFN deployment scenario. The time delay, Doppler shift and received power from two neighbour RRHs are dynamically changed.
In last meeting, we have identified the asymmetric Doppler spectrum issue which is induced by frequency offset estimation/compensation when the two signals with opposite Doppler frequencies are present. This study is based on the static channel with fixed time delay and received power, and also signals have opposite Doppler frequencies to be fixed at maximum level [1]. The results have shown that the channel estimation without the capability of handling the asymmetric Doppler spectrum certainly degrades the performance. 

In this paper, we further study the receiver performance and inspect the potential impact by the dynamic channel model.
2 Receiver performance in dynamic two-path channel
Fig. 1 shows the dynamic Doppler weighting factor, path loss and time delay according to the configuration in TABLE I. The path loss exponent is 2, which is the suggested value in [2]. For demodulation, we simulate TM3 with fixed MCS = 14 and 10 PRBs are allocated. 
Fig. 2 and Fig. 3 show the receiver behaviors by implementing normal CE and enhanced CE, respectively. The bursts of NAK happen in some periods of time when normal CE is applied, and interestingly, the bursts of NAK don’t occur for enhanced CE application. Let’s have detailed look at this phenomena. 

From the 4th subfigure in Fig. 2, it is seen that FO tracking loop tends to track the Doppler frequency of the path with stronger power. Then after the FO is compensated, the Doppler spectrum is shifted to become asymmetric. As the power difference between two paths is large enough, it doesn’t impact seriously and therefore the normal CE can still work well. 

Next, the power difference gets smaller as the UE approaches the middle of two RRHs, such as the periods of time of three bursts of NAK at 1.8s to 3.9s, 6.4s to 7.8s, and 12.7s to 14.2s. The range of the power difference is around 4dB to 12dB as shown in 1st subfigure. And furthermore, when the power difference is less than 4dB, which is almost to reach the middle of two RRHs, the Doppler spectrum gradually shifts back to become symmetric, and then the bursts of NAK disappears, even though the SNR is lower than that in the region with bursts of NAK. 
Our results are based on fixed MCS through the whole simulation. In reality, when the link adaptation is applied, the lower MCS may avoid the bursts of NAK if the UE only applies normal CE. In other words, the UE with enhanced CE can provide better throughput.

We also encourage companies to study the impact of FO compensation, and finally we can decide if the performance enhancement is needed for this SI.

The throughput performance is provided in Fig. 4. Based on the results, we have,
Observation 1, The FO tracking loop tends to track the Doppler frequency of the path with stronger power. As the FO is compensated, the Doppler spectrum is shifted to become asymmetric.
Observation 2, The decoding error may happen periodically when the UE only applies normal CE. In reality if the link adaptation is applied, the bursts of NAK can be avoided by scheduling lower MCS. In other words, the UE with enhanced CE can provide better throughput.

Proposal 1, Study the impact of frequency offset compensation to the UE performance in dynamic two-path channel model. And finally we can decide if the performance enhancement is needed for this SI.
[image: image1.png]e sajddog

155

12 14

10

time (second)

155

14

12

10

time (second)

(Gp) 50| yred

(sn) Aejep auiy

155

12 14

10

time (second)




            Fig.1 dynamic parameters in the simulation according to TABLE I
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Fig. 2, Receiver behavior with normal channel estimation
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Fig. 3, Receiver behavior with enhanced channel estimation

	Parameter
	value

	Ds
	1000 m

	Dmin
	10 m

	v
	350 km/h

	Max Doppler
	750Hz


                             TABLE I, Simulation configuration
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Fig. 4, throughput performance comparison

3 Conclusion 
We have the following observations and proposal,
Observation 1, The FO tracking loop tends to track the Doppler frequency of the path with stronger power. As the FO is compensated, the Doppler spectrum is shifted to become asymmetric.
Observation 2, The decoding error may happen periodically when the UE only applies normal CE. In reality if the link adaptation is applied, the bursts of NAK can be avoided by scheduling lower MCS. In other words, the UE with enhanced CE can provide better throughput.

Proposal 1, Study the impact of frequency offset compensation to the UE performance in dynamic two-path channel model. And finally we can decide if the performance enhancement is needed for this SI.
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