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Discussion
1 Introduction
The SFN deployment by Uni-direction was proposed during the study item phase [1]. There are only two companies of showing the evaluation results until the end of the study item [2][3].
One strong argument on the Uni-direction is that, the performance can be treated as in AWGN because the Doppler frequency may look like constant, and so there is no need to specify the requirement in 36.101. 
We therefore provide the analysis and simulation in this paper.
2 Evaluation
Similar to our paper for Bi-direction analysis [4], we also evaluate two SFN deployment parameters, Dmin = 5m with Ds = 500m and Dmin = 300m with Ds = 1000m. The TM/modulation schemes for the study are,
1.  TM3 with MCS= 14,

2.  TM3 with MCS= 5,

3.  TM2 with MCS= 5.

Note that the proposed unified channel model [5] is adopted in the simulation, which means the results are based on the 4-path channel for Uni-direction.

Fig. 1 and 2 show the time/frequency tracking behaviour under Dmin= 5m and Ds= 500m at SNR = 8 and -3dB respectively. It is evident that the frequency for tracking is not constant. As the UE is close to the next RRH, the leakage signal from back-lobe of showing positive Doppler frequency maybe dominant for a very short period of time. This is why the sudden ups and downs are observed.

The ups and downs (jumping) are also present in symbol timing tracking. It is due to that the UE is moving through the transition region of receiving the side-lobe signal from the closest RRH. The time delay of the side-lobe signal is around 0us. In the meantime, the UE also receives the main-lobe signal from the previously past RRH, and the time delay of which is around 1.8us. The Fig. 10 in [5] is further duplicated in this paper in Fig. 6 to show how the transition occurs.

The throughput performance is compared between in Bi-direction and in Uni-direction from Fig. 3 to Fig. 5 for Dmin=5m and Ds= 500m. Interestingly, the legacy receiver in Uni-direction outperforms the advanced receiver in Bi-direction for all the cases.
Fig. 7 and 8 show the time/frequency tracking behaviour under Dmin= 300m and Ds= 1000m. The frequency tracking behaviour is close to be constant. And from Fig. 9 to 11 it again shows the legacy receiver in Uni-direction can provide better performance.
Based on the above, we have,

Observation 1, The frequency tracking doesn’t show the constant behaviour in small D​min. A short period of time for ups and downs can be observed when the UE is moving close to another RRH. So we don’t agree that the performance in Uni-direction is similar to that in AWGN.

Observation 2, The throughput performance by the legacy receiver in Uni-direction is better than that by the advanced receiver in Bi-direction for all the cases we simulate, TM3+ MCS14, TM3+ MCS5 and TM2+ MCS5.

Observation 3, The frequency tracking behaviour is close to be constant in large Dmin for Uni-direction. 

Proposal 1, The requirement should be specified for Uni-direction to verify if the UE can deal with the time/frequency transition. 
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 Fig. 1, time/freq tracking at SNR= 8dB, Dmin=5m           Fig. 2, time/freq tracking at SNR= -3dB, Dmin=5m
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     Fig. 3, TM3, MCS=14, Dmin=5m, Ds=500m             Fig. 4, TM3, MCS=5, Dmin=5m, Ds=500m
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     Fig. 5, TM2, MCS=5, Dmin=5m, Ds=500m
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     Fig. 6, Transition by receiving side-lobe signal
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  Fig. 7, time/freq tracking at SNR= 8dB, Dmin=300m       Fig. 8, time/freq tracking at SNR= -3dB, Dmin=300m
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     Fig. 9, TM3, MCS=14, Dmin=300m, Ds=1000m           Fig. 10, TM3, MCS=5, Dmin=300m, Ds=1000m
[image: image10.png]TM2, MCS=5, Dmin=300m, Ds=1000m

45

throughput (Mbps)

—— Uni, legacy receiver
—— Bi, advanced receiver
| ——Bi. legacy receiver





   Fig. 11, TM2, MCS=5, Dmin=300m, Ds=1000m
3 Conclusion
Observation 1, The frequency tracking doesn’t show the constant behaviour in small D​min. A short period of time for ups and downs can be observed when the UE is moving close to another RRH. So we don’t agree that the performance in Uni-direction is similar to that in AWGN.

Observation 2, The throughput performance by the legacy receiver in Uni-direction is better than that by the advanced receiver in Bi-direction for all the cases we simulate, TM3+ MCS14, TM3+ MCS5 and TM2+ MCS5.

Observation 3, The frequency tracking behaviour is close to be constant in large Dmin for Uni-direction. 

Proposal 1, The requirement should be specified for Uni-direction to verify if the UE can deal with the time/frequency transition. 
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