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1. Introduction

In RAN2#90 meeting, RAN2 made the following agreements on the mobility support of Rel-13 MTC: 
1
From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority. 

2
Cell selection functionality exists also in the enhanced coverage cases following legacy cell selection as baseline. 

2a
If a cell supports Rel-13 LC UE, a Rel-13 LC UE is allowed to select the cell; otherwise the cell is considered as a barred cell. 

2b
If a cell supports Rel-13 EC functionality, the Rel-13 UE supporting EC mode is allowed to select the cell in normal or enhanced coverage.

4
The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise uses EC mode if the cell is suitable according to EC S criteria. This assumption is dependent on RAN4 outcome on measurements in EC. 

5
RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs. RAN4 involvement is needed to determine the feasibility, in particular for deep EC. 

6
The UE shall reselect to inter-frequency cells in which the UE is able to operate in NC over cells in which it has to use EC based on radio measurements. 

9
Inter-RAT cell reselection from LTE to other RATs is supported by existing means (if the UE supports other RATs).

This paper will discuss the details on the cell (Re-)Selection for Rel-13 MTC.
2. Discussion
2.1
S-Criterion for Enhanced Coverage (EC) Mode
In the agreements, new Rel-13 S-Criterion for EC mode was referred. If the Rel-13 low complexity UE decides to access to the cell in EC mode, the legacy S-Criterion would not be valid any longer because the Rel-13 low complexity UE selected EC mode due to the weak radio channel condition. Accordingly, new S-Criterion has to be defined to avoid an access failure. Probably, the required signal strength in the legacy S-Criterion can be mitigated, or new offset value can be introduced into the legacy S-Criterion. The following options can be considered:
· Option 1: To add a fixed value, α to the legacy S-Criterion as follows:

Srxlev + α> 0 AND Squal + α > 0
· Option 2: To define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin
· Option 3: To define new configurable offset parameters, QrxlevoffsetCE and QqualoffsetCE which are added to the legacy S-Criterion as follows:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp + QrxlevoffsetCE
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp + QqualoffsetCE
 For option 2 and 3, the network has to provide the new parameters via System Information. We currently have no preference for options above.

 Proposal 1: New S-Criterion is introduced for Enhanced Coverage mode.
2.2
Cell Reselection for Rel-13 MTC
From the agreements above, the inter-freq cell reselection to the cell in the normal coverage is prioritized over the cell in the enhanced coverage. One remaining issue is whether to have the cell reselection priorities between cells in which UE can access in EC mode only. As a Rel-13 MTC UE cannot find a suitable cell providing the normal coverage, the UE will choose one of the cells providing the enhanced coverage. The cell reselection priorities could be still needed in that case. 
· Alternative 1: To exclude cell reselection priorities for Rel-13 low complexity UE, e.g. equal priority.

· Alternative 2: To reuse the current cell reselection priorities even for cells in the enhanced coverage.
· Alternative 3: To define new cell reselection priorities to cells in the enhanced coverage. 
The alternative 1 means no cell reselection priorities. It is an easy way, but operators would have no tool to control the load distribution for the Rel-13 MTC UEs, especially in the enhanced coverage. With the alternative 2, the load distribution is achieved, but it is impossible to handle the cell loading associated with Rel-13 MTC UEs independently from normal UEs. The alternative 3 can provide high flexibility in load control aspect. But, it would result in the additional signalling overhead. Currently, we can’t see real need to introduce new signalling, and the alternative 2 would result in the most consistent behavior.
Proposal 2: The current reselection priorities are reused between cells in which Rel-13 MTC UE can access in the enhanced coverage mode only. 
3. Conclusion
It is proposed that
Proposal 1: New S-Criterion is introduced for Enhanced Coverage mode.
Proposal 2: The current reselection priorities are reused between cells in which Rel-13 MTC UE can access in the enhanced coverage mode only.
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5. Annex
From 36.304, the current Cell Selection Criterion is captured as follows:
5.2.3.2
Cell Selection Criterion

The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.
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