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1 Introduction
Cell re-selection margin between two NB-IOT cells was discussed at previous RAN4 meetings. Companies were encouraged to investigate whether the current margin of 3 dB can reused for NB-IOT. In this paper we provide our view on the cell re-selection margin of NB-IOT. 
It is necessary to determine the cell reselection margin since it is used to evaluate whether the UE can reselect to a new detected cell. The CR which was endorsed at RAN4#80bis meeting includes the margins as TBD. 
Table 4.6.2.4-3: Conditions on NSCH Ês/Iot of identified and of the neighbour cell

	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Tdetect,EUTRAN_Intra, ca tM1 (s)
	Cell Reselection Margin

‘X’

	-15≤Q1<-6
	-15≤ Q2 < -6
	Requirements in Table 4.6.2.4-1 apply.
	TBD

	-15≤Q1<-6
	Q2-6
	Requirements in 4.6.2.2 apply
	TBD

	Q1 -6
	Q2-6
	Requirements in 4.6.2.2 apply
	TBD


2 Cell reselection margin for NB-IOT 
According to current requirements, the UE shall be capable of evaluating that the intra-frequency/inter-frequency cell has met the reselection criterion within Tevaluate,NB_intra-NC when Treselection = 0 provided that the cell is at least 3dB better ranked [1]. The margin of 3 dB is related to the relative RSRP measurement accuracy.
When the category NB1 UE evaluates a cell for reselection in normal coverage, the target cell has to be then at least X1 dB better ranked than the serving cell. X1 dB should correspond to the maximum inaccuracy of the relative NRSRP measurement in normal coverage. Likewise, the cell which is evaluated for reselection in enhanced coverage has to be X2 dB better ranked than the serving cell in order to trigger reselection to that cell. X2 dB is the maximum inaccuracy of the relative NRSRP measurement in enhanced coverage. 

It can also be noted that a similar approach has been used for category M1 requirements wherein the cell reselection margin was set to the relative RSRP accuracy level. We propose to define the relative NRSRP levels based on existing category M1 relative RSRP measurements as follows:
Table 3: Summary of RSRP measurement accuracy requirements UE category M1

	Requirement
	Side condition on Ês/Iot
	Allowed tolerance

	Intra-frequency relative RSRP accuracy, normal coverage
	> -3dB
	±3 dB

	
	≥ -6dB
	±4 dB

	Intra-frequency relative RSRP accuracy, enhanced coverage
	> -12 dB
	±4 dB

	
	-15< Ês/Iot ≥ -12dB
	±5 dB


However, no relative NRSRP measurement accuracy has been agreed yet in RAN4. If such measurement is defined, it will only be used for this purpose. Hence, we propose to derive the cell reselection margin from the absolute NRSRP measurement accuracy which was at RAN4#81.

The absolute NRSRP measurement accuracy in normal coverage was agreed as +/-6 dB. The absolute NRSRP measurement accuracy in enhanced coverage was agreed as +/- 10.3 dB. These accuracies include a RF margin, which typically assumed as 2 dB. RF margin is not included the relative measurement accuracy. Thus we propose define the cell reselection margin as follows (i.e. by excluding the RF margin):

· 4 dB for normal coverage
· 8.3 dB for enhanced coverage.

Based on the proposed relative NRSRP accuracy levels, the TBDs in Table 4.6.2.4-3 can be replaced as follows:

Table 1: Conditions on NSCH Ês/Iot of identified and of the neighbour cell

	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Tdetect,EUTRAN_Intra, ca tM1 (s)
	Cell Reselection Margin

‘X’

	-15≤Q1<-6
	-15≤ Q2 < -6
	Requirements in Table 4.6.2.4-1 apply.
	8.3 dB

	-15≤Q1<-6
	Q2-6
	Requirements in 4.6.2.2 apply
	8.3 dB

	Q1 -6
	Q2-6
	Requirements in 4.6.2.2 apply
	 4 dB


· Proposal #1: The cell reselection margins for NB-IOT are defined as in Table 1.

3 Summary
In this contribution we have provided our view to resolve the cell reselection margins for NB-IOT which is currently TBD in the specification. Our proposal is to derive the reselection margin based on the absolute NRSRP measurement accuracy which was agreed at last RAN4 meeting, and excluding the RF margin from there. This gives the follows proposal:
· Proposal #1: The cell reselection margins for NB-IOT are defined as in Table 1.

· Table 1: Conditions on NSCH Ês/Iot of identified and of the neighbour cell

	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Tdetect,EUTRAN_Intra, ca tM1 (s)
	Cell Reselection Margin

‘X’

	-15≤Q1<-6
	-15≤ Q2 < -6
	Requirements in Table 4.6.2.4-1 apply.
	8.3 dB

	-15≤Q1<-6
	Q2-6
	Requirements in 4.6.2.2 apply
	8.3 dB

	Q1 -6
	Q2-6
	Requirements in 4.6.2.2 apply
	 4 dB
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