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1. Introduction

The revised Rel-15 Even further enhanced MTC for LTE WID has been approved. Supporting higher UE velocity is one of the new requirements in [1].

New requirements:

· Support higher UE velocity [RAN4 lead, RAN2]
· Specify support in CE mode A for higher velocities (e.g. [200] km/h) without physical layer changes.

The simulation assumption [2] was agreed in RAN4#84bis meeting, and companies had provided simulation results in the RAN4#85 meeting. Thanks to the hard work of the companies, we came to the following agreements for intra frequency RRM requirements for high velocity eFeMTC UEs,

	· For non-DRX requirements with gap pattern #0 and for intra-frequency measurement
· Reuse Rel-13 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread. 

· Reuse Rel-13/14 measurement accuracy requirements in high Doppler channel up to 220Hz Doppler spread.

· FFS for inter-frequency measurement requirements
· FFS for RRM requirements with DRX


Where intra- frequency measurement requirement for higher velocity UEs can be reused under non-DRX with 40ms gap periodicity conditions.

In the #86 meeting, a way forward on higher velocity UE RRM requirements is approved. Agreements are copied in the below box.

	· On gap sharing and higher-velocity operation

· Introduce a new measurement gap sharing table for eFeMTC UEs operating under higher velocity, and the values of the table are FFS.

· Inter-frequency requirements under higher-velocity operation are FFS.

· If higher-velocity indication is received by the efeMTC UE, the UE shall use the measurement gap sharing table associated with higher-velocity. 


In the #86bis meeting, an LS was sent to RAN2 to request indication support for the higher velocity UE operations. RAN4 is waiting for RAN2 reply to finalizing the requirement enhancement when higher velocity indication is configured for CEmodeA UE. The LS is copied as in the below box.

	RAN4 has discussed high-velocity operation requirements for Rel-15 MTC high-velocity capable UEs, and has reached following agreements: 

· A new measurement gap sharing table for high-velocity operation is introduced.
· The network node determines and informs the UE whether or not the UE is operating in high-velocity scenario in the serving cell. 

· When the UE operates in high-velocity scenario, UE shall:
· Apply the new measurement gap sharing table (in RRC CONNECTED mode) associated with high-velocity scenario for measurements.
Based on above  agreements, RAN4 finds a need to have separate cell-specific signaling (similar to highSpeedEnhancedMeasFlag) support that allows the network to inform the UE about high-velocity operation. 




In this paper, we are able to finalize the requirement enhancements for eFeMTC higher velocity support after all. Discussions in this paper cover DRX requirements and gap sharing table values.
2. Discussion
2.1. Measurement requirements with DRX
When considering DRX measurement requirements for the UE configured with the higher velocity indication from the network, we should be careful about eDRX cycle configurations. When the UE is configured with higher velocity indication, it is supposed to be operating under a rather high speed and under higher mobility than usual. Thus it is natural to raise the question that whether eDRX configurations whose cycles are up to 10 seconds, are still applicable under such higher mobility cases. We suggest that the answer to the raised question is negative which means that we should refrain the UE from eDRX configurations if it has been indicated with higher velocity operation. In addition, the same situation has been confirmed when HST operation is configured.
Proposal 1: The eDRX_CONN cycle shall not be configured if higher velocity indication is configured to eFeMTC CEmodeA UE.
To implement this, we should add a note or something like that in the spec as the below example of correction.

	Table 8.13.2.1.1.2-3: Requirement to measure FDD intrafrequency cells when eDRX_CONN cycle is used

eDRX_CONN cycle length (s)

Tmeasure_intra_UE cat M1_NC (s) (eDRX_CONN cycles)

2.56<eDRX_CONN cycle≤10.24
Note1 (5 * Kintra_M1_NC *  KRSTD_M1_NC)
Note1:
Time depends upon the eDRX_CONN cycle in use
Note2: This table does not apply when TBD is configured.



2.2. Gap sharing values for higher velocity UE
It is agreed in the previous meetings that a new gap sharing table should be introduced when higher velocity indication is configured for eFeMTC UE. That is to say, the gap sharing values are to be enhanced for UE indicated with higher velocity operation. Compared to the legacy MTC intra- and inter-frequency measurement requirement gap sharing values, the new ones are supposed to support higher portion of intra-frequency gap occasions. In this case the UEs operating under higher velocity can be better limited in the dedicated frequency carrier that is with higher velocity support and the mobility of the higher velocity UEs is better performed within intra-frequency carriers.
Thus the values in the following table are suggested for the new gap sharing table dedicated for higher velocity UEs.

Table 8.13.2.1.1.1-2A: Value of parameter X for CEModeA when UE is configured with TBD
	measGapSharingScheme
	Value of X (%)

	‘00’
	[
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	‘01’
	[50]

	‘10’
	[80]

	‘11’
	[90]


Proposal 2: Gap sharing values between intra- and inter-frequency measurement gap occasions are enhanced with higher intra-frequency portion for UE configured with higher velocity indication.

3. Conclusion
Proposal 1: The eDRX_CONN cycle shall not be configured if higher velocity indication is configured to eFeMTC CEmodeA UE.

Proposal 2: Gap sharing values between intra- and inter-frequency measurement gap occasions are enhanced with higher intra-frequency portion for UE configured with higher velocity indication.
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