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1 Introduction
In RAN#70 meeting, the WI of “Performance enhancements for high speed scenario” had been approved. The objective of the work item is to “specify the requirements for UE RRM, UE demodulation and BS demodulation which were identified in SI stage. Target moving speed is at least 350km/h and at most 750km/h, depending on candidate solution. Supporting more than 350km/h is only considered for the unidirectional RRH arrangement and the frequency pre-compensation solution.” [1] The objectives of the WI for performance of RLM requirements under high speed scenarios are:

· Specify RLM test cases for existing high speed scenarios based on the outcome of the discussion of core requirements, if needed
· Specify RLM test cases under SFN channel with enhanced UE receiver based on the outcome of the discussion of core requirements, if needed

· Receiver robustness in other scenarios/channels should be considered.
In this paper, we will share our views on the RLM requirements under high speed scenarios.
2 Discussion
It is specified in TS 36.133 that UE shall estimate the downlink link quality based on the cell-specific reference signal and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality. The threshold Qin and Qout shall correspond to certain block error rates of hypothetical PDCCH transmissions taking into account the PCFICH errors with the specified transmission parameters. Current RLM test cases are specified under ETU30, ETU70 and AWGN propagations. Based on the simulations results we provided last meeting [2], compared to ETU70 propagation, obvious PDCCH performance loss can be seen under high speed conditions for both out-of-sync and in-sync.
Although the test cases can be specified for different propagation conditions, UE are not aware of the propagation condition. If there is no assistant information on the speed level, UE shall detect the propagation and choose proper values of Qin and Qout. As the side condition of Qin and Qout is usually in a low level, it is tough for UE to get the propagation condition accurately. 

If the RLM test cases under high speed scenarios are specified, UE shall configure different Qin and Qout for different propagation scenarios. If there is no assistant information on whether UE is under the high speed scenarios, false decisions on the propagation scenarios are harmful to the performance. There are two possible cases:

· Case 1: UE is moving with a low speed but detected to be a high speed;

For this condition, the configured Qin and Qout are higher than the values they should be. It would increase the RLF ratio, and UE’s experience is very bad.

· Case 2: UE is moving with a high speed but detected to be a low speed;

For this condition, the configured Qin and Qout are lower than the values they should be. When the SINR of UE is in the range between the configured Qin/Qout and the Qin/Qout that should be, UE can’t work properly. The transmitter is still on while it should be shut down. It will increase power consumption of UE and the transmitter would be an interferer to other UEs. Fortunately, this situation may not last long. One reason is UE will trigger to be RLF if it fails to work for a given time. The other reason is that the SINR of UE is changing as UE is moving with a high speed. If UE is moving to a cell, the side condition is getting to be higher; if UE is leaving a cell, the side condition is getting to be lower. The time that UE’s side condition is in the range between the configured Qin/Qout and the Qin/Qout that should be would not last long. Therefore, for case 2, the false detection of the speed conditions may not influence the performance greatly.

Based on the discussions above, if the network does not provide assistant information to UE on whether UE is under the high speed scenarios or low speed scenarios, the scenario detection error shall be considered for RLM enhancement under high speed scenarios. Maybe not to specify new RLM requirements is better.
If network provides the assistant information to UE such that UE can have different behavior under high speed scenarios, the new RLM requirements can be specified under high speed scenarios if the PDCCH performance gap is big compared to legacy scenarios. Note that if there is network assistant information for RRM in DRX enhancement to inform UE have different behavior under high speed scenarios, the same assistant information can be used for RLM enhancement.

Proposal 1: If network provides the assistant information to UE such that UE can have different behavior under high speed scenarios, the new RLM requirements for high speed scenarios can be specified under the condition that the PDCCH performance gap is big compared to legacy scenarios.

Proposal 2: If there is no network assistant information, the scenario detection error shall be considered. We slightly prefer not to specify new RLM requirements under high speed scenarios.
3 Conclusions
In this contribution we discuss the RLM requirements enhancement for the high speed scenarios. Based on the discussion, we propose that:
Proposal 1: If network provides the assistant information to UE such that UE can have different behavior under high speed scenarios, the new RLM requirements for high speed scenarios can be specified under the condition that the PDCCH performance gap is big compared to legacy scenarios.

Proposal 2: If there is no network assistant information, the scenario detection error shall be considered. We slightly prefer not to specify new RLM requirements under high speed scenarios.
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