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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 this paper, we discuss DRX requirements for both intra- and inter-frequency measurement requirements for eFeMTC CEmodeA UEs under higher velocity. 
2. Discussion
2.1. Intra- frequency measurement with DRX
We had the agreement for non-DRX requirements for intra- frequency measurement that we should reuse both cell identification and measurement delay and accuracy requirements. For intra-frequency measurement with DRX, concern is that the requirement should be enhanced in order to achieve faster measurement under higher velocity scenarios. To address such issue, the intra- frequency measurement requirements with different DRX cycles should vary.
RAN4 had done analysis on the high speed train project, which is also related to high speed UEs. The below table captured in 36.133 shows the intra-frequency measurement requirements for cell identification and measurement delay with DRX for HST UE.
	Table 8.1.2.2.1.2-1B: Requirement to identify a newly detectable FDD intrafrequency cell for UE configured with highSpeedEnhancedMeasFlag
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.




In the above table we can see that as the DRX-cycle becomes larger than 1.28s, the requirement falls back to original one with 20 DRX cycle. This is because that the DRX cycle for HST UE is not expected to be configured larger than 1.28s. 
For the conditions where DRX cycle is configured less than 1.28s, the identification delay requirements for HST UE are shorter than the original ones. Thus by learning from the methodologies of the HST requirements, we suggest to take it into consideration that the requirements for higher velocity UEs should be scaled by various DRX cycle configurations and take into account the impact of the need for faster measurement. 
As for the accuracy requirements, similarly, we should also consider the differences between side conditions due to higher velocity. Thus for the accuracy requirements, we cannot either simply reuse legacy requirements for higher velocity UEs.
Proposal 1: For intra-frequency measurement requirement with DRX, we cannot simply reuse R13 requirement for higher velocity UEs.
2.2. Inter-frequency measurement requirements
For inter-frequency measurement, it is not like HST that the mobility should preclude inter-frequency ones. It is beneficial for the eMTC UE to have access to inter-frequency mobility apparently. Thus it is our suggestion that RAN4 should define inter-frequency measurement requirements for higher velocity UEs under the scope of R15 eFeMTC.

Proposal 2: RAN4 should define inter-frequency measurement requirements for higher velocity eFeMTC CE mode A UEs in R15.

In case that the side conditions for inter-frequency requirements differ from those for intra ones, we should not reuse the intra requirements to inter ones. 

With regard to the inter-frequency requirement without DRX, we should reuse R14 requirements for FeMTC inter-frequency measurement.

Proposal 3: Reuse Rel-14 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread for inter-frequency measurement without DRX.

As for the different DRX cycle configurations for inter-frequency requirements, we should consider using various requirements. However we may lose reference to legacy experience since the HST did not consider inter-frequency measurements. 
2.3. Indication of the higher velocity capability

In order to enhance the requirements for higher velocity UE in CEmodeA for eFeMTC, we should introduce related indication to enable the network to configure proper measurement according to enhanced requirements for higher velocity UE. Unlike HST, in which the indication of highspeedEnhancedmeasFlag is indicated by the network since the HST network is dedicated for such operation that once the UE has accessed it follows the lead of the network, higher velocity is UE capability. As a result, we should consider to define the indication from UE about its capability to support higher velocity operation and the status report for whether the UE is in higher velocity. After those information are acquired by the network can it configure proper measurement for the higher velocity UE.
Proposal 4: An optional UE capability to support higher velocity under eFeMTC CEmodeA is introduced in R15.
Proposal 5: Higher velocity UE under eFeMTC CEmodeA is able to report its speed status to the network so that the network can apply proper requirement for the UE.

3. Conclusion
In this paper, we discuss DRX requirements for both intra- and inter-frequency measurement requirements for FeMTC CEmodeA UEs under higher velocity. 
Proposal 1: For intra-frequency measurement requirement with DRX, we cannot simply reuse R13 requirement for higher velocity UEs.

Proposal 2: RAN4 should define inter-frequency measurement requirements for higher velocity eFeMTC CE mode A UEs in R15.

Proposal 3: Reuse Rel-14 cell identification and measurement delay requirements in high Doppler channel up to 220Hz Doppler spread for inter-frequency measurement without DRX.
Proposal 4: An optional UE capability to support higher velocity under eFeMTC CEmodeA is introduced in R15.
Proposal 5: Higher velocity UE under eFeMTC CEmodeA is able to report its speed status to the network so that the network can apply proper requirement for the UE.
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