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1. Introduction

In the last meeting, there is different views on the measurement requirements in idle mode and connect mode [1]. In this contribution, we provide the analysis on the cell reselection requirements for idle mode and measurement for active cells in connected mode.
2. Discussion
· Further enhancement of RRM requirements in idle mode
The target speed is 500km/h in the R16 HST enhancement. It means UE will move 138m with 1s. As we know, in R14 the measurement enhancements in idle mode for HST are specified as below(Section 4.2.2.3 of 36.133),
Table 4.2.2.3-3 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra for UE configured with highSpeedEnhancedMeasFlag
	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)

	0.32
	3.2 (10)
	0.32(1)
	0.96(3)

	0.64
	6.4 (10)
	0.64 (1)
	1.92 (3)

	1.28
	12.8(10)
	1.28 (1)
	3.84 (3)

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


Taking DRX=1.28s in idle as an example, UE needs 12.8s to perform cell reselection criteria and the corresponding moved distance is 1768m in idle mode. As the collected high speed scenarios in R14 HST SI phase [TR 36.878], 2km ISD between eNBs is a common deployment.1768m is intolerable compared with 2000m. In idle mode, the requirements shall consider both the mobility performance and power saving. We think the Tdetect=6*DRX for 1.28s DRX cycle is a compromised requirement.
Regarding the configuration of DRX cycle=2.56s, most companies think the long DRX configuration shall be kept for high speed scenario in the last meeting. In our understanding 2.56s DRX cycle is not an appropriate configuration for high speed scenario, especially when the target speed is 500km/h. It is also not suitable that the cell identification and measurement requirements of 2.56s DRX in high speed scenario follows no enhanced requirements (i.e.,23DRX as in R8). So the better way is to add a note to clarify 2.56s DRX configuration is not applicable for high speed scenario.
In summary, the further enhanced RRM requirements for idle mode in high speed scenario can be specified as below,
	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)

	0.32
	3.2 (10)
	0.32(1)
	0.96(3)

	0.64
	6.4 (10)
	0.64 (1)
	1.92 (3)

	1.28
	7.68(6)
	1.28 (1)
	3.84 (3)

	2.56note1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note1: The DRX configuration is not applicable for high speed scenario.


It shall be noted as the enhanced RRM requirements will extend to CA mode, so the above requirements are applicable for SCC as well.

Proposal 1: Further enhanced RRM requirements for idle mode in high speed scenario can be specified as below,

	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)

	0.32
	3.2 (10)
	0.32(1)
	0.96(3)

	0.64
	6.4 (10)
	0.64 (1)
	1.92 (3)

	1.28
	7.68(6)
	1.28 (1)
	3.84 (3)

	2.56note1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note1: The DRX configuration is not applicable for high speed scenario.


· Further enhancement of RRM requirements in Connected mode
At last meeting, some contributions discussed the enhanced measurement for deactivated SCells. This contribution focus on the cell identification and measurement requirements of PCell and active SCells.  In R14, the enhanced intra-frequency cell detection and measurement period with DRX configured in connected state are specified as below (Section 8.1.2.2.1 and 8.1.2.2.2 of 36.133),
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.08<DRX-cycle≤1.28
	Note2(10)

	1.28<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.


Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	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.


The similar issue exits in connected mode. The most outstanding configuration and cell identification focus on 1.28s DRX. Similarly we think to satisfy the 500km/h velocity, the cell identification for 1.28s DRX can be reduced to 6*DRX. Similar as idle mode, a clarification shall be made that the configuration of larger than 1.28s DRX cycle is not applicable for high speed scenario.
Proposal 2: Further enhanced cell identification requirements for connected mode in high speed scenario can be specified as below,

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.08<DRX-cycle<1.28
	Note2(10)

	DRX=1.28
	Note2 (6)

	1.28<DRX-cycle≤2.56 note3
	Note2(20)

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

Note2:
Time depends upon the DRX cycle in use.
Note3:        The DRX configuration is not applicable for high speed scenario.


3. Conclusions

This contribution provides the discussion on the cell reselection requirements for idle mode and measurement for active cells in connected mode. The proposals are provided as below,
Proposal 1: Further enhanced RRM requirements for idle mode in high speed scenario can be specified as below,

	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)

	0.32
	3.2 (10)
	0.32(1)
	0.96(3)

	0.64
	6.4 (10)
	0.64 (1)
	1.92 (3)

	1.28
	7.68(6)
	1.28 (1)
	3.84 (3)

	2.56note1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note1: The DRX configuration is not applicable for high speed scenario.


Proposal 2: Further enhanced cell identification requirements for connected mode in high speed scenario can be specified as below,

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.08<DRX-cycle<1.28
	Note2(10)

	DRX=1.28
	Note2 (6)

	1.28<DRX-cycle note3≤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.
Note3:        The DRX configuration is not applicable for high speed scenario.
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