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1. Introduction
At RAN plenary meeting #66, a study item on “Study on performance enhancements for high speed scenario in LTE” was approved [1]. 
In this contribution, we discuss the RRM requirements for enhancement in high speed scenario.
2. Discussion 
2.1 Cell re-selection
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The current requirements for intra-frequency and inter-frequency cell re-selection are provided in Table 1. Taking DRX cycle 0.32s as an example, the moving distance within detection time and evaluation time are 1119.7 meters and 497.7 meters respectively. It is difficult for UE to find a suitable cell with such large detection time in typical high speed scenario. The detection time will become unacceptable with increased DRX cycle length, which will result in worse reselection performance. 
Observation 1: The existing intra/inter-frequency cell re-selection requirements cannot apply to high speed scenario.
Table 1: Intra/inter-frequency cell re-selection requirements (Table 4.2.2.3-1, Table 4.2.2.4-1 [3])
	DRX cycle length [s]
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)



2.2 RLM
The Qout evaluation period (TEvaluate_Qout_DRX) and the Qin evaluation period (TEvaluate_Qin_DRX) in DRX mode are provided in Table 2. When DRX cycle length=2.56s, Qout / Qin evaluation period is 12.8s. The moving distance within such evaluation period is 1245 meters, which cannot meet the requirements of typical high speed scenario. The moving distance will become especially longer with increased timer T310/ T311 [4]. Hence, existing requirements of Qout / Qin evaluation period in DRX mode for RLM cannot apply to high speed scenario.
Observation 2: The existing Qout / Qin evaluation period in DRX mode for RLM cannot apply to high speed scenario.
[bookmark: _GoBack]On the other hand, only AWGN and ETU70 are tested for RLM. In order to support 350km/h and new high speed train scenarios, more test cases are needed to verify the performance of RLM under different channel models.
Observation 3: In order to support 350km/h and new high speed train scenarios, more test cases are needed to verify the performance of RLM.
Table 2: Qout and Qin Evaluation Period in DRX (Table 7.6.2.2-1 [3])
	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0. 64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:	Evaluation period length in time depends on the length of the DRX cycle in use



2.2 Cell identification
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]As for cell identification, the requirements for intra frequency measurement and cell identification delay in DRX mode are provided in Table 3 and 4 respectively. If DRX cycle length is 2.56s, the moving distance is 1245 meters during measurement period and the moving distance is 4978 meters during identification period. The requirements are meaningless and high rate of handover failure would be expected. The same issue can also be observed in inter frequency measurement. 
Observation 4: The existing inter/intra-frequency cell identification requirements in DRX mode cannot apply to high speed scenario.
Table 3: Requirement to measure FDD intra frequency cells (Table 8.1.2.2.1.2-2 [3])
	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


Table 4: Requirement to identify a newly detectable FDD intra frequency cell (Table 8.1.2.2.1.2-1 [3])
	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



3. Conclusion
In this contribution, we discuss the RRM requirements for enhancement in high speed scenario. The observations are as follows:
Observation 1: The existing intra/inter-frequency cell re-selection requirements cannot apply to high speed scenario.
Observation 2: The existing Qout / Qin evaluation period in DRX mode for RLM cannot apply to high speed scenario.
Observation 3: In order to support 350km/h and new high speed train scenarios, more test cases are needed to verify the performance of RLM.
Observation 4: The existing inter/intra-frequency cell identification requirements in DRX mode cannot apply to high speed scenario.
Based on the observations, we propose to study the enhanced RRM requirements in high speed scenario, including cell re-selection, RLM, cell identification, etc.
Proposal: It is proposed to study the enhancement for RRM requirements in high speed scenario, including cell re-selection, RLM, cell identification, etc.
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