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1
Introduction

In pervious RAN4 meetings, it was pointed out and discussed that RSRP/RSRQ measured values have significant difference among chipsets in high Doppler conditions [1, 2]. In the RAN468bis meeting, it was agreed to further investigate on this issue in RAN4 as followings [3];

· Operators observed that RSRP/RSRQ measured values have significant difference among chipsets under high Doppler with multiple paths
· RAN4 will study expected measurements accuracy
· Following points are necessary for further discussion
· Which channel model should be taken as reference, i.e. EVA600, EVA300, HST
· What is the reference RSRP/RSRQ under high Doppler
· After studying the issue, RAN4 will decide on the need for high Doppler RRM 
· If other RRM related issues identified under high Doppler, it can also be considered to bring this issue into new WI with all other RRM requirements, in order to specify high Doppler RRM requirements
Furthermore, there is also a discussion paper [4] and comments from many companies that RAN4 needs to have a new Work Item to address this issue.
Since it was pointed out by operators that RRM specifications have problematic issue under high Doppler at least in the aspect of RSRP/RSRQ measurement accuracy based on some realistic researches, RAN4 needs to seriously investigate on this issue. In this contribution, it is further discussed that the suitable channel to model high speed train scenario and needed work in RAN4.
2
Suitable channel to model high speed train scenario
In our previous paper [2] there was an observation as following,

“Observation 4: Large difference of measured RSRP/RSRQ value among chipsets can be observed under the condition of large Doppler frequency such as 600Hz with multiple paths.”
The significant difference of RSRP/RSRQ can be observed in the channel condition with large Doppler frequency and multiple paths, which means that UE can cope with large and stable Doppler shift such as HST channel model. In this section, further investigation results on the feature of Doppler frequency corresponding to high speed train scenario are shown. 
The investigation was done based on the environment illustrated in Figure 1. A continuous wave (Sine wave) transmitter in Band 1 is set beside the point C and high speed train is passing from point E to point A direction. Note that the investigation is done in an open air experiment designed area and the train speed is 80km/h and 250km/h. Received signal in each point (point A - E) in frequency domain is shown in Figure 2, where the time domain window size is set as approximately 80ms and the grid size is 0.25KHz for x-axis. 
If we look into the figure in point C 250km/h, the spectrum is spread for 0.5 KHz from the central frequency continuously, which means the Doppler frequency in high speed train is somewhat value from 0 to 0.5 KHz. This feature do not meet the feature of HST channel model which is specified in 36.101[5], and it is obvious to derive the conclusion that the suitable channel model to model high speed train scenario is at least not HST.
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Figure 1: Environment of the investigation
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Figure 2: Frequency domain received signal in each point
3
Proposed work plan
In this section, the methodology on how to study and specify the issue under high Doppler is discussed. The proposed work plan is the following,
RAN4 #70
· Identify the necessity of RSRP/RSRQ accuracy specs under high Doppler in 36.133[6] based on somewhat simulation assumption agreed in RAN4 #69 meeting. If no consensus, take operator’s views as the agreed way forward since there is many operators to support this work.
· Further study on suitable channel model for high speed train scenario and ideal RSRP/RSRQ

· Further study on RRM specs other than RSRP/RSRQ accuracy
RAN #63
· If it was agreed to specify RSRP/RSRQ accuracy in 36.133 in RAN4 #70 meeting, new WI to address whole RRM requirements under high Doppler will be introduced in order to specify RSRP/RSRQ accuracy under high Doppler and further study on other RRM specs.
RAN4 #70bis

· Agree on what is the “ideal RSRQ” and what is the sufficient channel model for high Doppler.
· Align simulation assumption for other RRM specs under high Doppler
RAN4 #71 and later
· Discuss and agree on RRM specifications under high Doppler
3
Conclusion

In this contribution, suitable channel model for high speed train scenario is further discussed, where the suitable channel model is figured out at least not to be HST. Additionally, work plan for whole work on RRM specifications under high Doppler is proposed.
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