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1 Introduction
RAN4 has discussed high-velocity support for efeMTC for the last few meetings. RAN4 has agreed on simulation assumptions and conducted simulation studies to evaluate the measurement performance under high velocity channel (220 Hz Doppler). Further progress was made on this topic at last meeting, , the agreements can be found in [1]. The agreements made on high-velocity support are summarized below:
	· Measurements under high velocity
· Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 are reused under high velocity (up to 220 Hz Doppler spread).
· 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 contribution we discuss the remaining issues on high-velocity support and provide our view. 
2 Discussions 
2.1 DRX measurement requirements
The agreements in section 1 states that the intra-frequency RSRP/RSRQ measurement and cell identification requirements under non-DRX for gap ID#0 are reused under high velocity. RAN4 discussed tightening of measurement requirements under DRX for UEs under high-velocity operation for certain DRX cycles based on discussions in [2]. However, no agreements were made. Although the agreement was captured in agreed WF in [1] did not capture the DRX requirements part, the common view among the companies was to reuse the existing DRX requirements. This agreement need to be formally agreed. 

· Proposal #1: Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under DRX are reused under high velocity (up to 220 Hz Doppler spread).
2.2 Gap sharing under high-velocity
RAN4 agreed to introduce a new measurement gap sharing table for UEs operating under high-velocity [1]. The values of the tables is FFS. Below we present our on how the new table shall be derived. 
At high Doppler frequency, the radio channel propagation characteristics change much faster over time. This may require the UE to perform certain operations such as time and/or frequency tracking, AGC, channel estimation more frequently than in low speed. Typically, the intra-frequency cell measurements are used in the different procedures such as mobility scenarios. On the other hand inter-frequency mobility measurements are typically performed by the UE when serving cell is weak. The corresponding inter-frequency mobility measurements are used for inter-frequency HO when there no strong intra-frequency cell is available. Therefore, it is obvious that the high-speed measurements may need to be performed much faster, and intra-frequency measurements may need to be performed more frequently than inter-frequency measurements. Therefore values which are possible to configure by the eNodeB should be selected taking into account this aspect. 
Since there are only four possible values which can be configured by the eNodeB for gap sharing between intra-frequency and inter-frequency measurements, one company expressed interest in reusing at least some of the values (e.g. two values) from current specification in scenarios network would like to prioritize the inter-frequency measurements or in cases the inter-frequency measurements are negatively affected due to low measurement opportunities. Our proposal of X = [equal split, 60, 80, 90] %, i.e. the first two values are reused from current specification. 
· Proposal #2: The value of X = [equal split, 60, 80, 90] % for gap-sharing between intra-frequency and inter-frequency when high-velocity indication is received by the efeMTC UE. 
2.3 Inter-frequency measurement requirements under high-velocity

Another open issue in [1] is the inter-frequency requirements. Given that RAN4 has already agreed to reuse the intra-frequency measurement and cell identification requirements for gap#0, and our proposed values in the measurement gap allocation table allows the UE to be configured with gaps such that they are split equally among all configured carriers, and up to 40 % gaps for inter-frequency measurements, it is our view that the existing inter-frequency measurement and cell identification requirements can be reused by the UEs under high-velocity.

· Proposal #3: Inter-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 and DRX are reused under high velocity (up to 220 Hz Doppler spread).
2.4 High-velocity indication
As per the agreement in [1], a separate measurement gap sharing table for high-velocity operation is defined in TS 36.133. The UE shall use the measurement gap sharing table associated with high-velocity when high-velocity indication is received from the network. Thus RAN4 needs to inform RAN2 about these agreements, and a draft LS is provided in our companion paper [3].
3 Summary 
In this contribution we have discussed the remaining issues on high-velocity support for category M1/M2 UEs in CEModeA taking into account the latest agreements. Based on the discussions, we have made following observations and proposals:

· Proposal #1: Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under DRX are reused under high velocity (up to 220 Hz Doppler spread).
· Proposal #2: The value of X = [equal split, 60, 80, 90] % for gap-sharing between intra-frequency and inter-frequency when high-velocity indication is received by the efeMTC UE. 

· Proposal #3: Inter-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 and DRX are reused under high velocity (up to 220 Hz Doppler spread).
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