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Discussion
1 Introduction
The dynamic channel model is now studied in high speed train SI. In SFN deployment, the signals with opposite Doppler frequencies from RRHs are received. The frequency offset tracking loop may track the Doppler frequency of the signal with stronger power so that the Doppler spectrum is shifted.

It is also observed that the channel estimation needs to cover wider Doppler spectrum, and even needs to deal with the condition where the Doppler spectrum is shifted due to frequency offset compensation.
In our companion paper [1], the performance of TM3 is evaluated. In this paper, we provide our view on the feasibility of DMRS based TM for the high speed train scenario.
2 Feasibility analysis of the DMRS based TM
Fig. 1 shows the locations of the DMRS. For channel estimation, the extrapolation can’t be avoided for the OFDM symbols in the first slot. We want to point out that, the extrapolation will lead to noise enhancement and the noise enhancement will be worse if there is intention to cover larger Doppler spread. Also we see the limitation of handling large Doppler spread if the channel filter is only of two taps in time direction.
An interesting idea is that, the frequency offset through using phase rotation in frequency domain could be intentionally introduced on the UE-specific reference signals and on the corresponding data REs from one RRH to eliminate the co-existence of opposite Doppler frequencies, as shown in Fig. 2. However, the UE still uses CRS for frequency offset tracking even for demodulating the DMRS based TM, which means that as the UE passes the middle of two RRHs to the right, the tracking loop by CRS will instead track positive Doppler frequency as shown in Fig. 3. Then again in order to avoid the co-existence of opposite Doppler frequencies, the frequency offset should be introduced from another RRH, also shown in Fig. 3.  
The delicate control on introducing the frequency offset from either of RRHs could be needed to ensure that opposite Doppler frequencies don’t co-exist. The effort is actually imposed on the network side. For CRS based TM, the UE has better capability to deal with large Doppler spread because the cross-subframe channel estimation is feasible by using CRS. 

Then we have,

Observation 1, The extrapolation can’t be avoided for channel estimation of using DMRS. The noise enhancement will be induced by extrapolation. 

Observation 2, To avoid the co-existence of opposite Doppler frequencies for DMRS based TM, the frequency offset should be introduced at the transmission side and it should also be dynamically changed to cope with the frequency tracking behaviour of the UE by using CRS. See Fig. 2 and Fig. 3.

Proposal 1, De-prioritize DMRS based TM and focus on CRS based TM for defining demodulation requirement. 
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 Fig. 1, Locations of DMRS and example of the interpolation/extrapolation for channel estimation
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     Fig. 2, Introduce the frequency offset before the UE passes the middle of RRHs
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Fig. 3, Introduce the frequency offset after the UE passes the middle of RRHs
3 Conclusion 
Our study gives that, 

Observation 1, The extrapolation can’t be avoided for channel estimation of using DMRS. The noise enhancement will be induced by extrapolation. 

Observation 2, To avoid the co-existence of opposite Doppler frequencies for DMRS based TM, the frequency offset should be introduced at the transmission side and it should also be dynamically changed to cope with the frequency tracking behaviour of the UE by using CRS. See Fig. 2 and Fig. 3.

Proposal 1, De-prioritize DMRS based TM and focus on CRS based TM for defining demodulation requirement. 
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