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Introduction
Concerning the mobility support several agreements have been made in the last RAN#2 meeting. 
A LC device always would prefer normal coverage over enhanced coverage in case of cell selection and cell re-selection. This applies for intra-frequency and inter-frequency cases.
____________________________________________________________________________
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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).

____________________________________________________________________________________

In general a LC device would always prefer normal coverage over enhanced coverage in case of cell selection and cell re-selection. This applies for intra-frequency and inter-frequency cases. The agreement that a device should aim for operating in normal coverage than in enhanced coverage is quite understandable given the extra amount of resources that a network and device need to spend for operating in enhanced coverage. 
However, the document below discusses what is the implication to a device in enhanced coverage continuously trying to find cells in normal coverage or would require less coverage enhancement with respect to the cell re-selection rules as depicted in TS36.304. [1]

Discussion
The agreements made in the last RAN2 meeting provide already some implications and guidelines for the device behavior concerning cell selection and re-selection. 
Scenario cell selection
For a low complexity device in normal coverage the normal cell selection criteria as of TS36.304 could be applied.

Srxlev > 0
Where:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

In case that the low complexity device requires enhanced coverage an additional S criteria i.e. an SECrxlev would need to be defined.
One important information would need to be added to the so far used set of information i.e. the maximum amount of enhanced coverage support the base station will provide. Based on SIB averaging the device could decode a cell at lower level than the base station would be willing to support in terms of repetitions for dedicated signaling.
This could be also included in a QECRXlevmin for enhanced coverage, i.e. minimum required Rxlevel for operation in enhanced coverage. 

For a low complexity device in enhanced coverage an extended coverage cell selection criteria 
Could be applied:

SECrxlev > 0

Where:
SECrxlev = QECrxlevmeas – (QECrxlevmin + QECrxlevminoffset) – PECcompensation

QECrxlevmeas = measured/evaluated cell RX level value in enhanced coverage achieved by RSRP. Here evaluated refers to a normated measurement if the result is achieved by averaging over several samples.
QECrxlevminoffset = Offset to the signaled QECrxlevmin taken into account in the SECrxlev evaluation as a result of a periodic search for a higher priority PLMN.
PECcompensation = maximum TX power level of a wireless communication device in enhanced coverage in uplink  minus maximum RF output power of the wireless communication device according to its power class.

When SECrxlev is above 0, then a reselection is recommended.
Whether a separate measurement offset for enhanced coverage or a special Pcompensation is required should be decided based on outcome of the RAN4 discussions from signaling perspective this should not be preferred.

Proposal 1: We propose to discuss and adopt the cell selection procedures by a rule for low complexity devices in enhanced coverage, and include the maximum supported coverage enhancement as additional parameter either directly or in a modified QECrxlevmin. 

Scenario cell re-selection
2.2.1
For the cell re-selection scenarios in a first step only the measurement rules as defined in TS36.304 are analyzed.
For a low complexity device in normal coverage the current existing rules can be applied i.e. depending on the received power level in the current EUTRAN serving cell (related SServing Cell ) and the signaled value by the base station Sintrasearch Snonintrasearch  and considering the priorities of the EUTRAN frequencies, the device may limit its measurement activities accordingly.
It could be clarified that low complexity devices shall only consider EUTRAN intra-frequency and inter-frequency cells supporting low complexity (EUTRAN) devices.

2.2.2.
For a low complexity device in enhanced coverage the measurement rules should look different one the one hand side there is the agreement from last RAN2 meeting:

“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”.

I.e. the device shall perform measurements on EUTRAN inter-frequency cells to find suitable cells where it does not need enhanced coverage support. The advantage from overall network and UE performance is clear if it re-selects to a cell where it requires no enhanced coverage support network and Ue resources are saved. The priorities are given to EUTRAN frequencies.
However, in case that the device is in a static environment the current rules and the intention to select to a non-EC cell situation the device may favor measurements on such cells and EUTRAN frequencies, which may especially in a static environment seldom lead to a fruitful selection to a non-EC serving cell. As a consequence the device in enhanced coverage may drain its battery for measurements no being necessary. 
However, the network situation may change i.e. a new better suited cell even a cell which could serve the device without enhanced coverage could be introduced in the field. As a consequence such measurements should be performed.
Measurement rules can not only define between yes or no, i.e. doing the measurements or not doing the measurements. The defined rules could allow for a reduction of the measurement activities as well. 
The device is in EC is allowed to limit the measurements, i.e. limiting means here to reduce the measurement density in case that the device has observed for a certain time an unchanged situation with respect to its own coverage and the measured constellation on the other carriers. 
Proposal 2: We propose to discuss and to clarify the re-selection behavior of UEs in enhanced coverage mode and to allow for limitation of the required measurements. 

Whether limiting the measurements for a device or for EC devices in general is allowed or not allowed may be indicated by the network. 
The needed information for sending the indication to the UE gets the network based on the monitoring functionalities (like introduced in TS 23.682 (S2-151510) [3] last SA2 meeting), which contains i.e. UE reach ability, Location of the UE, and change in location of the UE, Location granularity for event request, or event report, or both could be at cell level (CGI/ECGI), LA/TA/RA level, Presence Area reporting level, Loss of connectivity, Communication failure, etc., number of UEs present in a geographical area. 
Depending on the gathered information the network can indicate to device whether such measurements are needed or can be reduced, i.e. in case network has changed due to introduction of new eNodeBs.
Nevertheless, the UE itself is in the best position to monitor its application activities. Based on this evaluated values the reduction or the suspension of measurements could be done autonomously by the device, i.e. maximum back off in measurements, which the device is allowed to do, in case that the actual situation has not changed for a certain time.
It should be clarified, if the LC/EC UE can reduce its measurements either indicated by the network or based on the gathered information of the UE application and the network by its own in case that the device or the network has observed for a certain time an unchanged situation with respect to UE’s coverage and the measured constellation on the other carries.  
Proposal 3: We propose to clarify, if the LC/EC UE can reduce its measurements either indicated by the network or based on the gathered information of the UE application and the network by its own in case that the device or the network has observed for a certain time an unchanged situation with respect to UE’s coverage and the measured constellation on the other carries.  


Conclusions
Proposal 1. We propose to discuss and adopt the cell selection procedures by a rule for low complexity devices in enhanced coverage, and include the maximum supported coverage enhancement as additional parameter either directly or in a modified QECrxlevmin.
Proposal 2: We propose to discuss and to clarify the re-selection behavior of UEs in enhanced coverage mode and to allow for limitation of the required measurements. 
Proposal 3: We propose to clarify, if the LC/EC UE can reduce its measurements either indicated by the network or based on the gathered information of the UE application and the network by its own in case that the device or the network has observed for a certain time an unchanged situation with respect to UE’s coverage and the measured constellation on the other carries.  
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