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1. Introduction
 A new WI for further eMTC enhancements was established in the RAN#72 meeting. A discussion of RSRP and RSRQ accuracy for FeMTC took place during the RAN4#80 meeting and generated a variety of views among interested companies. RAN4 agreed to study the topic of RSRP and RSRQ accuracy and approved a set of simulation assumptions in [1]. The simulation results of RSRP and RSRQ have been provided during the RAN4#80bis meeting [2] and initial discuss has been on in the last meeting [3].
 In this paper, we provide our proposal for the Rel-14 FeMTC measurement requirement.
2. Discussion on Rel-14 FeMTC measurement requirement for CEModeA
 The intra-frequency measurement for eMTC use gap to detect and measure intra cell. Inter-frequency measurement needs to compete with intra-frequency measurement for gap.
Currently, it is assume that 
	Table 8.13.2.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell CEModeA
Gap pattern ID

Cell identification delay (Tidentify_intra_UE cat M1)
Measurement delay (Tmeasure_intra_UE cat M1)
0

1.44 seconds

480 ms

1

2.88 seconds

960 ms

Table 8.13.3.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell CEModeB
Gap pattern ID

Cell identification delay (Tidentify_intra_UE cat M1)
Measurement delay (Tmeasure_intra_UE cat M1)
0

320.8 s
800 ms

1

321.6 s
1600 ms




Observation: intra-frequency measurement of eMTC uses gap. Inter-frequency measurement needs to compete with intra-frequency measurement for gap.
In order for FeMTC to measurement inter-frequency layer, gaps need to be assigned for intra-frequency and inter-frequency. It could reuse IncMon WI for gap assignment as shown in figure 1. 
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Figure 1: Inter-frequency and intra-frequency gap assignment
As shown in figure 1, gaps are assigned between intra frequencies and inter frequency measurements. 
In order to maintain the same UE complexity,  a measurement scaling factor for intra-frequency and inter-frequency could be defined for the relaxation to intra frequency measurement performance and inter frequency measurement performance similar to the IncMon.
Both inter and intra frequency reporting delay could be derived from R-13 intra frequency eMTC reporting delay by scaling factor K.
Table 1: Measurement Scaling factor for intra and inter frequency reporting delay
	Scale factor
	Kintra
	Kinter

	N
	N/N-1
	N

	Example: 8
	8/7
	8
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Since CEModeA measurement and detection time is relative short, a relaxation by scale factor should be acceptable. 
Proposal 1: The intra-frequency and inter frequency measurement and cell identification reporting delay could be extended by scale factor N/N-1 and N based on R-13 eMTC reporting delay requirement for CEModeA. 
Table 2: Proposed Requirement on cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeA
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M2)
	Measurement delay (Tmeasure_intra_UE cat M2)

	0
	[1.44 seconds* Kintra]
	[480 ms * Kintra]

	1
	[2.88 seconds* Kintra]
	[960 ms * Kintra]


Table 3: Proposed Requirement on cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeA
	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M2)
	Measurement delay (Tmeasure_inter_UE cat M2)

	0
	[1.44 seconds* Kinter*Nfreq]
	[480 ms* Kinter*Nfreq]

	1
	[2.88 seconds* Kinter*Nfreq]
	[960 ms* Kinter*Nfreq]


Proposal 2: The intra-frequency cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeA are defined as in Table 2. 
Proposal 3: The inter-frequency cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeA are defined as in Table 3. 
3. Discussion on Rel-14 FeMTC measurement requirement for CEModeB

Since CEModeB measurement is relative short, a relaxation by scale factor should be acceptable.  However CEModeB detection time is quite long and with a large margin, it may be unnecessary to relax CEModeB cell detection time.
Table 4: Proposed Requirement on cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeB

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M2)
	Measurement delay (Tmeasure_intra_UE cat M2)

	0
	[320+0.8* Kintra seconds]
	[800 ms * Kintra] 

	1
	[320+1.6* Kintra seconds]
	[1600 ms * Kintra] 


Table 5: Requirement on cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeB

	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M2)
	Measurement delay (Tmeasure_inter_UE cat M2)

	0
	[320+0.8 * Kinter* Nfreq seconds]
	[800 ms * Kinter* Nfreq] 

	1
	[320+1.6 * Kinter* Nfreq seconds]
	[1600 ms * Kinter* Nfreq] 


Proposal 4: The intra-frequency cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeB are defined as in Table 4. 

Proposal 5: The inter-frequency cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeB are defined as in Table 5. 

4. Conclusion
This paper discusses the measurement requirement for R-14 FeMTC. 
Observation: intra-frequency measurement of eMTC uses gap. Inter-frequency measurement needs to compete with intra-frequency measurement for gap.
Proposal 1: The intra-frequency and inter-frequency measurement and cell identification reporting delay could be extended by scale factor N/N-1 and N based on R-13 eMTC reporting delay requirement for CEModeA. 

Table 1: Measurement Scaling factor for intra and inter frequency reporting delay
	Scale factor
	Kintra
	Kinter

	N
	N/N-1
	N

	Example: 8
	8/7
	8


Proposal 2: The intra-frequency cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeA are defined as in Table 2. 
Table 2: Proposed Requirement on cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeA
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M2)
	Measurement delay (Tmeasure_intra_UE cat M2)

	0
	[1.44 seconds* Kintra]
	[480 ms * Kintra]

	1
	[2.88 seconds* Kintra]
	[960 ms * Kintra]


Proposal 3: The inter-frequency cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeA are defined as in Table 3. 
Table 3: Proposed Requirement on cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeA
	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M2)
	Measurement delay (Tmeasure_inter_UE cat M2)

	0
	[1.44 seconds* Kinter*Nfreq]
	[480 ms* Kinter*Nfreq]

	1
	[2.88 seconds* Kinter*Nfreq]
	[960 ms* Kinter*Nfreq]


Proposal 4: The intra-frequency cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeB are defined as in Table 4. 
Table 4: Proposed Requirement on cell identification delay and measurement delay for FDD intra-frequency cell for Cat-M2 UE in CEModeB

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M2)
	Measurement delay (Tmeasure_intra_UE cat M2)

	0
	[320+0.8* Kintra seconds]
	[800 ms * Kintra] 

	1
	[320+1.6* Kintra seconds]
	[1600 ms * Kintra] 


Proposal 5: The inter-frequency cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeB are defined as in Table 5.
Table 5: Requirement on cell identification delay and measurement delay for FDD inter-frequency cell for Cat-M2 UE in CEModeB

	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M2)
	Measurement delay (Tmeasure_inter_UE cat M2)

	0
	[320+0.8 * Kinter* Nfreq seconds]
	[800 ms * Kinter* Nfreq] 

	1
	[320+1.6 * Kinter* Nfreq seconds]
	[1600 ms * Kinter* Nfreq] 
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