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Discussion
1 Introduction
The performance gain of the advanced receiver in the Bi-directional scenario has been studied extensively during the study item phase. However, it is not clear if there is evident gain in lower SNR or when the deployment allows larger Dmin.
It is known that there are two existing HST tests in 36.101 for non-SFN deployment, and the corresponding reference SNR values are all below -2dB. If the penetration loss in the train is taken into account, it then becomes questionable if the UE can actually experience better SNR in Bi-directional SFN deployment.
2 Evaluation
Two SFN deployment parameters are studied, which are Dmin = 5m with Ds= 500m and Dmin = 300m with Ds= 1000m by following the WF [1]. For each deployment parameter, we simulate

1.  TM3 with MCS= 14,

2.  TM3 with MCS= 5,

3.  TM2 with MCS= 5.

And the proposed 4-path channel [2] is applied to the simulation. 
The three figures, from Fig.1 to Fig. 3, show the throughput performance for Dmin=5m with Ds=500m. The performance gain of the advanced receiver over the legacy one is actually small for the case of TM3 with MCS=5, which is less than 1dB at 70% of max TP as shown in Fig. 2. Note that the SNR is around 0dB. It is also observed that the error floor for the legacy receiver is present when the SNR is higher. At 90% of max TP, the gain is more than 5dB.
It is interesting to see Fig. 3 that, there is no gain for the advanced receiver at 70% of max TP. There is around 2.5dB gain at 90% of max TP, due to the error floor induced by the legacy receiver.
The case of Dmin = 300m with Ds = 1000m is shown from Fig. 4 to Fig. 6. The existing 2-path channel and the proposed 4-path channel are both simulated. All the figures show that, the 2-path channel performance is better than that by the 4-path channel around 1dB. The advanced receiver performance is quite close to the legacy’s result under the 2-path channel. The performance differentiation can be observed at 90% of max TP under the 4-path channel, except the case of TM2 with MCS=5, where the SNR is less than 0dB.
The frequency tracking behaviour by the UE for Dmin= 300m with Ds= 1000m is shown in Fig. 9 and 10 for SNR = 8 and -3dB respectively. The Doppler frequency is changed between -500Hz and 500Hz. This may explain the limited gain provided by the advanced receiver, because even the Doppler spectrum is shifted, the legacy channel estimation can still handle it. 
Observation 1, The receiver performance under the 2-path channel is better than that under the 4-path channel. So the 2-path channel could be over-simplified.

Observation 2, The performance gain by the advanced receiver in lower SNR is very limited.
Observation 3, The advanced receiver doesn’t show the gain over the legacy receiver in the case of large Dmin under the 2-path channel model.
Proposal 1, Encourage the companies to study the 4-path channel and compare with the 2-path one. RAN4 should further justify if 2-path channel can be adopted in work item phase.
Proposal 2, Suggest the infra vendors and the operators to provide the operated SNR region in high speed train scenario. The penetration loss should be taken into account. We don’t see the need to define demodulation requirement for Bi-direction if the operated SNR is generally low.

[image: image13.png]throughput (Mbps)

Bi-directional, TM3, MCS=5, Dmin=300, Ds=1000

—+— 2-path, advanced receiver
—+— 2-path, legacy receiver
—+— 4-path, advanced receiver
—+— 4-path, legacy receiver

i
5
SR (dB)



 [image: image2.png]throughput (Mbps)

Bi-directional, M3, MCS=5, 4-path channel and power normalization

—— enable advanced receiver
—— apply legacy receiver

i
0 5 10

15




     Fig. 1, TM3, MCS=14, Dmin=5m, Ds=500m             Fig. 2, TM3, MCS=5, Dmin=5m, Ds=500m
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   Fig. 3, TM2, MCS=5, Dmin=5m, Ds=500m
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   Fig. 4, TM3, MCS=14, Dmin=300m, Ds=1000m          Fig. 5, TM3, MCS=5, Dmin=300m, Ds=1000m
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    Fig. 6, TM2, MCS=5, Dmin=300m, Ds=1000m
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 Fig. 7 time/freq tracking at SNR= 8dB, Dmin=5m       Fig. 8 time/freq tracking at SNR= -3dB, Dmin=5m 
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Fig. 9 time/freq tracking at SNR= 8dB, Dmin=300m     Fig. 10 time/freq tracking at SNR= -3dB, Dmin=300m 
3 Conclusion
Observation 1, The receiver performance under the 2-path channel is better than that under the 4-path channel. So the 2-path channel could be over-simplified.
Observation 2, In lower SNR, the performance gain by the advanced receiver is very limited

Observation 3, The advanced receiver doesn’t show the gain over the legacy receiver in the case of large Dmin under the 2-path channel model.

Proposal 1, Encourage the companies to study the 4-path channel and compare with the 2-path one. RAN4 should further justify if 2-path channel can be adopted in work item phase.

Proposal 2, Suggest the infra vendors and the operators to provide the operated SNR region in high speed train scenario. The penetration loss should be taken into account. We don’t see the need to define demodulation requirement for Bi-direction if the operated SNR is generally low.
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