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1 Introduction

In RAN4 #68bis, RRM measurements in high Doppler scenarios were discussed. Based on the discussions, a way forward [1] was also agreed in last RAN4 meeting. The issues need to be investigated can be listed as:
· 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
As a part of RRM requirements, the issues whether the current radio link monitoring performance can fulfill the requirements under high Doppler scenarios need to be investigated and checked. In this contribution, we give some analysis on the radio link monitoring performance. 

2 Discussions
For radio link monitoring, the current RLM requirements and test cases are quite related to the Qin and Qout performance. As the different channel types, the propagation model EVA is a 9-tap multi-path fading channel, similar with ETU model. Thus, the fading channel shall have some impacts on the Qin and Qout performance compared with the AWGN channel. Besides, the PDCCH BLER is mapping with the CRS SNR (SINR) according to the core requirement, and the corresponding BLER performance is quite related to performance of channel estimation algorithm. Under the high Doppler channel, especially for the fading channel, it’s difficult for UE to estimate the frequency shifting or spreading, then, the compensation of frequency shifting or spreading is not accurate. Therefore, the performance of the Qin and Qout will be degraded. Obviously, the PDCCH performance (PDCCH BLER) curves shall be shifting compared with the original ETU70 channel or AWGN channel. If the performance of radio link monitoring under high Doppler case will be checked, the new performance shall be estimated and SNR values of RLM tests under high Doppler channel shall be revisited.
On the other hand, when the channel is changed as high Doppler channel, it’s uncertain that the functionality of reporting In-sync and out-of-sync can be implemented correctly. Once UE mis-detects the quality of serving cell, it’s quite possible for the UE to search, or reselection the other intra-/inter-frequency or inter-RAT cells, the connecting time in LTE will be a big problem. And the throughput of networks will be impacted. One more concern is for the handover, the handover occurs frequently under high speed train case. If the RLM function is not performed perfectly, it will lead to high handover failure rate. From this point of view, it’s quite important for both network side and UE side to check the correct RLM functionality.

Therefore, for the research methodology, we suggest RAN4 group consider the link level simulations to validate the performance of radio link monitoring under high Doppler scenario. 
3 Conclusion

In this contribution, we give some preliminary analysis on RLM aspect under high Doppler case. From our point of view, we recommend RAN4 group considering the link level simulations to validate the performance of radio link monitoring under high Doppler scenario. Based on this conclusion, we give the simulation assumption for RLM in [2].
4 Reference

[1] R4-135647, “Wayforward on RRM requirements under high Doppler”, NTT DOCOMO, etc..
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