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1 
Introduction
In last RAN4 meeting a way forward on RRM requirements for high speed scenarios was approved [1]. And the following problems were identified.
	· Existing minimum requirements including idle cell re-selection, RLM in DRX and cell identification in DRX are not suitable with some of the DRX cycle lengths for high speed train scenarios at speeds of 350km/h and beyond.
· The enhanced requirements for cell re-selection, RLM in DRX and cell identification in DRX need to be investigated under the identified high speed scenarios.


In this paper we provide our further considerations on the necessity of RRM requirements enhancement for high speed scenarios.

2 
Discussion
In [2], the problem of applying existing RRM requirements including cell re-selection, RLM and cell identification to high speed scenarios were illustrated when UE in RRC_IDLE and RRC_CONNECT mode respectively.

· RRC_IDLE state

For example, the requirements for intra-frequency cell reselection are defined in Table 4.2.2.3-1 [3]. And in case of high speed scenario, e.g. when the UE velocity is 350km/h, UE moved 1120m during the required Tdetect,EUTRAN_Intra in case of DRX cycle is 0.32s[2]
	DRX cycle length [s]
	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)
	Distance in case detection procedure (350km/h)

[m]

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)
	1120

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)
	1742

	1.28
	32(25)
	1.28 (1)
	6.4 (5)
	3111

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	5724


Therefore if the cell ISD is small than 1km, it is impossible to fulfill the cell selection/re-selection within the required Tdetect,EUTRAN_Intra . 
Regarding to the DRX cycle in RRC_IDLE can be selected the shorter one between the UE specific DRX value allocated by upper layers and a default DRX value broadcasted in system information [4], it is completely possible and feasible to configure the adaptive DRX cycle for UEs under high speed train. Accordingly with the shorter DRX the problem in [2] can be resolved. 

· RRC_CONNECT state

In RRC_CONNECT state, the similar issue can be observed [2]. For example, the requirements for intra-frequency cell identification are defined in 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


The existing cell identification delay requirements in RRC_CONNECT can’t be met in case of high speed scenario and long DRX cycle is configured. More specifically, in RRC_CONNECT DRX cycle configuration is also up to network side. The multiple DRX cycles are specified in [5] to provide enough flexibility to trade-off between system performance and UE power consumption.  
longDRX-CycleStartOffset
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drxShortCycleTimer




INTEGER (1..16)

Thus in principle eNB shall be adaptively configure the suitable DRX cycle to guarantee the measurement requirement in [3] for RRC_CONNECT state be met easily. 
Observation 1: The problem for RRM requirement in DRX for the high speed scenario is too specific. And such limitation can be avoided by the shorter DRX configuration.
Additionally, for most of typical scenarios in [6] the ISD of cells can be larger than 2km. Thus the high speed UE (350km/h) can fulfill the necessary measurement requirements.
	Deployment scenario
	Cell ISD(km)

	Scenario 1(CMCC; China Unicom)
	2 or 3

	Scenario 2d (NTT DOCOMO)
	1

	
Scenario 3 (TelecomItalia)
	5

	Scenario 4 (VDF)
	3


Observation 2: In case of high speed scenario, in order to make sure the existing RRM requirements with DRX can be satisfied, the network deployment with larger cell ISD are expected.
3 
Conclusion
In this contribution, our preliminary views on the limitation of current RRM requirements in DRX for high speed scenario [1] are presented. In conclusion, the following proposals can be drawn: 
Observation 1: The problem for RRM requirement in DRX for the high speed scenario is too specific. And such limitation can be avoided by the shorter DRX configuration.
Observation 2: In case of high speed scenario, in order to make sure the existing RRM requirements with DRX can be satisfied, the network deployment with larger cell ISD are expected.
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