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1   Introduction
The work item on performance enhancements for high speed scenario was approved at RAN#70 [RP-152263]. Last meeting RAN4 sent an LS to RAN2 [R4-166804]. The content is duplicated as below.
	1. Overall Description:

Under the release 14 work item on Performance enhancements for high speed scenario (LTE_High_Speed), RAN4 has agreed to specify enhanced cell identification and measurement period/evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX.

As RAN4 expects that the enhanced performance may have other implications such as increased UE power consumption, RAN4 considers that it would be beneficial to indicate to UEs that the enhanced requirements are enabled using per-cell signalling. The indication is needed both for idle mode UEs and for RRC connected UEs, so needs to be available in both states (for example it could be broadcast in system information and also provided in the handover command).

2. Actions:

To RAN WG2 group.

ACTION: 


RAN4 kindly requests RAN2 to consider including the signalling to enable high speed RRM enhancement on a per-cell basis in release 14. 


In this contribution, we provide the corresponding signalling design as mentioned in the LS.
2   Discussion
2.1   Background
The current RRM requirements for both idle mode and connected mode specified in TS36.133 are not suitable under high speed scenario. Taking the cell re-selection requirements in idle mode as an example, it is defined that the UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria within Tdetect,EUTRAN_Intra, 
Table 4.2.2.3-1: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
	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 UE moved during cell 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


When the UE’s velocity is 350km/h, the distance UE moved is shown in the fifth column. Even with the smallest DRX cycle, UE has moved out of the serving cell and it is hard for UE to find a suitable cell to camp on. In other words, when a UE completed identifying a cell and evaluating R criterion, the UE has been out of the coverage of the cell. The evaluated cell is already out-of -date for the UE. In such situations, the paging loss probability is extremely high [R4-164063].  A plenty of evaluation works in RAN4 are also carried out for the connected mode when the existing RRM requirements in DRX are applied under the high speed scenario [R4-164064]. The similar observations are shown as idle mode. So RAN4 is agreed to specify enhanced cell identification and measurement period/evaluation period requirements for UEs both in idle mode and in RRC Connected state with DRX. 
2.2   Signalling support 

The LS from RAN4 give the clear agreement that the indication is needed for both idle mode UEs and RRC connected mode UEs, so needs to be available in both states (for example it could be broadcast in system information and also provided in the handover command). It is also agreed to indicate the UEs that the enhanced requirements are enabled using per-cell signalling. The high speed Performance Enhancements Indicator should be common for all PLMNs because the indicator hints that the cell is special cell for the high speed scenario. For RRC connection case the high speed Performance Enhancements Indicator can be added in MAC-MainConfig IE because it depends on the DRX configuration. For idle mode case, SIB1 is the suitable place to add this indicator because and the UE can get this indication early to start the high speed measurement. 
Proppoal 1: The high speed Performance Enhancements Indicator should be common for all PLMNs. For RRC connection case this indicator can be added in MAC-MainConfig IE. For idle mode case, this indicator can be added in SIB1.
2.3   UE capability 

Because this function is not needed to configure to the UE so this capability is not needed to report to the network. It can be an optional UE capability if the UE supports this high speed Performance Enhancements Indicator.
Proppoal 2: It is optional for the UE to support the high speed Performance Enhancements Indicator.
3   Conclusion
In this contribution, we provide the corresponding signalling design as mentioned in the LS and give the below proposal 

Proppoal 1: The high speed Performance Enhancements Indicator should be common for all PLMNs. For RRC connection case this indicator can be added in MAC-MainConfig IE. For idle mode case, this indicator can be added in SIB1.
Proppoal 2: It is optional for the UE to support the high speed Performance Enhancements Indicator.
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