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1 Introduction
In RAN4 #80 meeting, the following agreements on RRM requirements in RRC connected mode for high speed scenarios were agreed:

· Cell identification and measurement requirements in DRX for high speed scenarios are enhanced.

· Candidate solution 7 is not studied further.
· DRS will not be included in this WI.
It was also approved that at least cell specific signalling to inform a UE that the UE is in high speed area is needed. In this document, we will share our views on the enhancement of cell identification and measurement requirements for RRC connected mode in DRX under high speed scenarios.
2 Discussions 
In previous meetings, we have provided our simulation results on accuracy measurements on RSRP/RSRQ and simulation results on cell detection under high speed scenarios in [1] and [2], respectively. Based on the simulation results, it is obvious that:

Observation 1 It is feasible for UE to meet current measurement accuracy requirements with the measurement period of 3*DRX cycle length under the side condition of -6dB.

Observation 2 If UE performs PSS/SSS detection per DRX cycle, it is feasible for UE to complete PSS/SSS detection within 5*DRX cycles under the side condition of -6dB.

Based on the results and with the consideration of some application margin for PSS/SSS detection, we propose that:
Proposal 1 The following RRM requirements for long DRX cycles in RRC connected mode and idle mode for high speed scenarios can be considered when SINR>=-6dB:
· Tevaluate=3 *DRX cycle length;
· PSS/SSS detection delay=[8]*DRX cycle length.

For the objective of the core part of the WI, the objective of the RRM enhancements for RRC connected mode under high speed scenarios is as follows[3]:

· Specify enhanced RRM requirements in long DRX (no less than 160ms) for connected mode. The evaluation of the candidate solutions shall be carried out. (RAN4)
Based on the objective of the WI, the RRM requirements in DRX with DRX cycles less than 160ms can be preserved. 

Taking FDD intra-frequency cell identification requirements as an example, the requirements are defined as following, 

Table 1 Requirement to identify a newly detectable FDD intrafrequency cell(Table 8.1.2.2.1.2-1 in TS36.133)
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The corresponding measurement requirements are:

Table 2 Requirement to measure FDD intrafrequency cells(Table 8.1.2.2.1.2-2 in TS36.133)

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


For the requirements in Table 1, when DRX is configured to be 80ms, it requires UE to identify cell within 80ms*40=3200ms. If UE identifies the cell in the 3200th ms, it would have moved 311m for the velocity of 350km/h. It is a large distance for handover. Therefore, the RRM requirements with DRX cycles less than 160ms for connected mode also need to be considered. We propose that:
Proposal 2:  Consider the following cell identification and measurement requirements for RRC connected mode under high speed scenarios:
Table 3 Enhanced requirements for cell identification in RRC connected mode for high speed scenarios
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 ([18])

	0.128
	[1.536(12)]

	0.128<DRX-cycle≤2.56
	Note2([11])

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 4 Enhanced measurement requirements in RRC connected mode for high speed scenarios
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 ([3])

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


3 Conclusions
In this contribution, we discuss the enhancement of RRM requirements in DRX for high speed scenarios, including RRM requirements in RRC connected mode, idle mode and RLM. We propose that:
Proposal 1 The following RRM requirements for long DRX cycles in RRC connected mode and idle mode for high speed scenarios can be considered when SINR>=-6dB:
· Tevaluate=3 *DRX cycle length;
· PSS/SSS detection delay=[8]*DRX cycle length.

Proposal 2:  Consider the following cell identification and measurment requirements for RRC connected mode under high speed scenarios:

Table 3 Enhanced requirements for cell identification in RRC connected mode for high speed scenarios
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 ([18])

	0.128
	[1.536(12)]

	0.128<DRX-cycle≤2.56
	Note2([11])

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table 4 Enhanced measurement requirements in RRC connected mode for high speed scenarios
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 ([3])

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use
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