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1 Introduction
In RAN#75 a new WI on “even further enhanced MTC for LTE” (efeMTC) [1] was approved. One of the objectives of the WI is to increase PDSCH spectral efficiency in efeMTC.

	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.


In this contribution, we will discuss the impacts of support of higher UE velocity in Rel-15 MTC from RAN2 point of view.
2 Discussion
During Rel-14, the WI of Performance enhancements for high speed scenario in LTE was discussed and following enhancements were specified:
· Advanced receiver in SFN scenario

· Measurement enhancements
· PRACH enhancements
In order to support higher velocity in Rel-15 MTC, above enhancements could be inherited with less or no changes. As well known, these enhancements apply for normal UEs, for which less or no complexity or cost is considered. However, eMTC UEs pay much attention to the complexity and cost. The solutions of advanced receiver and measurement enhancements will increase the complexity and cost of eMTC UEs significantly. 
Observation1: inheriting the enhancements for high speed scenario in LTE will increase the complexity and cost of eMTC UEs significantly.
In the initial phase, eMTC UEs mainly focus on stationary devices or low speed devices. Therefore, there is no much enhancements on mobility, e.g. handover, for Rel-13 and Rel-14 MTC. If higher speed is introduced into Rel-15 MTC, there will be much impact on mobility, especially in RRC_CONNECTED mode, i.e. handover. Because eMTC performs repetitive transmission/reception which leads to much delay during handover. Currently, the maximum number of repetitions for PDSCH and PUSCH in CE Mode A and CE Mode B are 32 and 2048 respectively. In [2], Figure 5.1.2-1 below shows intra E-UTRAN handover procedure with the focus on handover execution phase. 
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Figure 5.1.2-1 Handover execution procedure [2]
Additionally, a simple assessment of sources of latency during handover execution is presented in Table 5.2.2-1 [2].
Table 5.2.2-1 Minimum/Typical radio access latency components (Rel. 8/Rel. 9) during handover
	Component/ Step
	Description
	Time (ms)

	7
	RRC Connection Reconfiguration Incl. mobilityControlInfo
	15

	8
	SN Status Transfer
	0

	9.1
	Target cell search
	0

	9.2
	UE processing time for RF/baseband re-tuning, security update
	20

	9.3
	Delay to acquire first available PRACH in target eNB
	0.5/2.5

	9.4
	PRACH preamble transmission
	1

	10
	UL Allocation + TA for UE
	3/5

	11
	UE sends RRC Connection Reconfiguration Complete
	6

	
	Minimum/Typical Total delay [ms] 
	45.5/49.5


Here, we take the following maximum number of repetitions as an example. 

Table1 Maximum number of repetitions for access in eMTC
	Channels
	PDCCH/ PUCCH
	PRACH
	PDSCH/ PUSCH

	Maximum number of repetitions
	128
	64
	1024


By taking into account the repetitive transmission/reception, following Table1 shows typical latency during handover for eMTC. 
Table2 Typical radio access latency components during handover for eMTC
	Component/ Step
	Description
	Time (ms)

	7
	RRC Connection Reconfiguration Incl. mobilityControlInfo
	15 + 1152

	8
	SN Status Transfer
	0

	9.1
	Target cell search
	0

	9.2
	UE processing time for RF/baseband re-tuning, security update
	20

	9.3
	Delay to acquire first available PRACH in target eNB
	64

	9.4
	PRACH preamble transmission
	64

	10
	UL Allocation + TA for UE
	1152

	11
	UE sends RRC Connection Reconfiguration Complete
	1152

	
	Minimum/Typical Total delay [ms] 
	~3600


It is observed that there is hundreds of milliseconds latency during handover procedure in eMTC. In case of long latency during handover, RLF maybe occur, which will affect successful handover significantly. If higher UE speed is supported for eMTC, before the UE hands over to the target cell, the radio condition has been varied dramatically. Then the problem of handover will become serious further.
Observation2: higher UE speed will affect handover significantly due to dramatically varied radio condition.
Above all, RAN2 is kindly asked to discuss above issues and send an LS to RAN4 to take into account above issues when introducing higher UE speed in Rel-15 MTC.
Proposal: Send an LS to RAN4 and ask RAN4 to take into account the impact on complexity, the cost and handover performance when introducing higher UE speed in Rel-15 MTC.
3 Conclusion and Proposals
In this contribution, we discussed the impacts of higher UE speed introduction from RAN2 point of view, and we observed and proposed that:
Observation1: inheriting the enhancements for high speed scenario in LTE will increase the complexity and cost of eMTC UEs significantly.
Observation2: higher UE speed will affect handover significantly due to dramatically varied radio condition.
Proposal: Send an LS to RAN4 and ask RAN4 to take into account the impact on complexity, the cost and handover performance when introducing higher UE speed in Rel-15 MTC.
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