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1   Introduction
In the last RAN4 meeting, the way forward on assistant signalling for demodulation and RRM was agreed in [1]. The agreements are as follows:
· RRM: Companies’ preferences on RRM signaling are provided in the next meeting.

· HST scenario indicator options :

· Option 1 : Introduce a new HST indicator

· Option 2 : reuse an existed signaling

· Option 3: others

· Neighbor cell list signaling options :

· Option 1 : Introduce a new signaling for HST neighbor cell list 

· Option 2 : reuse existed signaling  

· Option 3: others

· Notes: UE behavior to limit the measurement within this list could be FFS.

· Other signaling introduction or reuse for HST scenario indication is not precluded.
· Demodulation
· Companies are encouraged to provide analysis on HST demodulation signaling in the next meeting.

In this contribution, we would like to share our view on the assistant signalling for UE demodulation under the high speed scenario especially for SFN scenario.
2   Discussion 
In the way forward for reference receiver in [2], there are three types of receiver identified:

· Alternative 1: UE assuming extended U-shape Doppler spectrum and always covering the high power paths in Doppler spectrum; Analyze the impact of AFC being ON or OFF.

· Alternative 2: Consider the assistance signaling and use the optimized receiver like HeUE defined in 6.4.3.1 of TR36.878.

· Alternative 3: Receiver capable of performing channel estimation assuming asymmetric U-shaped spectrum.

The biggest concern on the advanced receiver is the robustness. The SFN high speed train scenario is not thought of as typical scenario. People hope that a good solution can be found which would be trade-off between the typical low/medium mobility scenario and high speed scenario. And the cost should also be taken into account.
We think the enhancement for high speed scenario is meaningful. The reason is two-fold. The first one is that with the new frequency bands being discussed sub-6GHz bands will be standardized and deployed in the near future. LTE will most likely be deployed in such bands. With increasing frequency, the Doppler shifts and Doppler spread will become more significant, and thus good frequency tracking and Doppler spectrum adaptation will be important. The second reason is related to introduction of V2V/V2X. In V2V/V2X scenario, the relative speed between vehicles approaches 500km/h and the channel is time-invariant. In order to get good performance, it would be very useful to have receiver performance enhancement.
Based on the above discussion, it seems that more and more scenarios with higher Doppler shift and spread show up. Generic solution would be more welcome. The keys are to guarantee the frequency tracking by enlarging the unambiguous estimation range of center frequency, and to make channel estimator automatically be adapted to complex Doppler spectrum.
In that sense, it seems the most proper direction of algorithm enhancement should not be based on assistant signalling, which will make new algorithm more useful in real life.
For Doppler spectrum estimation and adaptation, there is a trade-off between the number of parameters to be estimated and the accuracy of estimation. The more parameters are assumed, the more close to real spectrum the model is. But because of the limitation of number of available samples, the more parameter are assumed, the less accurate the estimations of parameters. It would be difficult to get enough samples because of time-variant channel and let alone the higher cost.
According to our experience, one effective solution would be to use U-shape based estimator and the key is to make the assumed U-shape window always cover the multi-paths in Doppler spectrum. So what we should do is to timely adjust the size of U-shape window.

But we also see the reason to define such signalling. According to our knowledge, the legacy UE just needs to estimate the maximum Doppler spread in a quite long term. The assistant signalling would be helpful to reduce the cost/power and at same time to achieve the good performance. But with the increasing high speed scenarios showing up, we should do more at receiver side.
· Proposal: It is suggested to focus on improving the frequency tracking and Doppler spectrum adaptive performance based on blindly detection and/or estimation.
3   Conclusion 
In this paper, we provide our view on the assistant signalling. We propose that:

· Proposal: It is suggested to focus on improving the frequency tracking and Doppler spectrum adaptive performance based on blindly detection and/or estimation.
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