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1. Introduction
During RAN2 #91bis meeting, UE mobility in idle mode was discussed, and some agreements were reached. Among the agreements, it is FFS whether absolute priority cell reselection is still applicable to EC cells:
FFS: Whether to simplify inter-frequency cell reselection between EC cells, by not using absolute priority cell reselection, but instead rely only on same-priority ranking cell reselection. This can be considered. 

In this document, we analyze the issue and other existing cell camping priority restriction, give the corresponding proposal.
2. Discussion
Absolute priority inter-frequency cell reselection

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection or by dedicated signalling and deprioritisationReq received in RRCConnectionReject. 
The priority is set with accordance to the network policy, and operator or network may have the deployment requirement that distributes the normal UEs and LC/EC-UE to different frequencies. This intention can be implemented via setting different absolute priorities for normal UEs and LC/EC-UEs inter-frequency cell reselection. For example, network sets F1 to the highest priority for normal UEs and set F2 to highest priority for LC-EC. Even though UE finds a normal coverage cell on F1 frequency, UE should still camp on the cell on F2. With this deployment, the normal UE on F1 will not impact by a large number of LC/EC-UE when network is overload.

Observation: Absolute priority inter-frequency cell reselection can assist network to distribute normal UEs and LE/EC-UEs camping on different frequencies.
Proposal 1: Absolute priority should be applied for inter-frequency cell reselection in EC operation.
In current specification, inter-frequency cell selection is evaluated according to the criteria configured by network and the criteria are composed by some thresholds, e.g:

· ThreshX, HighQ, ThreshX, HighP , for cell reselection to a cell on a higher priority frequency than the serving frequency;

· ThreshServing, LowQ ThreshServing, LowP ,ThreshX, LowQ, ThreshX, LowP. for cell reselection to a cell on a lower priority frequency than the serving frequency;

The detailed description is abstracted in Annex. The legacy thresholds are configured by eNB only taking the normal coverage into account. In order to achieve the purpose of prioritizing the enhanced coverage cell on the higher priority frequency, an EC specific thresholds needs to be introduced. For reselecting to an enhanced coverage cell on a higher priority frequency than the serving frequency, a EC specific ThreshX, HighQ, ThreshX, HighP should be introduced. And for not reselecting to a normal coverage cell on a lower priority frequency than the serving frequency, EC specific ThreshServing, LowQ ThreshServing, LowP should be introduced to avoid ping-pong cell reselection.

Proposal 2: A set of EC specific threshold ThreshX, HighQ, ThreshX, HighP, ThreshServing, LowQ ThreshServing, LowP should be introduced to support absolute priority inter-frequency cell reselection.
Proposal 3: UE can consider the frequency to support EC operation if the corresponding EC specific thresholds, ThreshX, HighQ, ThreshX, HighP are configured.
For CSG cell
For a UE capable of EC operation, if UE finds a suitable CSG cell, UE should camp on the CSG cell no matter that it is a normal coverage cell or an enhanced coverage cell. 
Proposal 4: UE capable of EC operation should camp on a CSG cell regardless of a normal or an enhanced coverage cell.
For MBMS and ProSe cases

In current specification, UE may put the highest priority on the interested or received MBMS frequency or Prose communication frequency. For low complexity UEs, MBMS and ProSe are not required in any coverage cell, so there is no problem. For normal UEs capable of EC operation, UE cannot receive correctly MBMS service and ProSe service in enhanced coverage cell, so that such UE should not prioritise a frequency for MBMS reception purpose or for ProSe communication purpose if no normal coverage cell is detected on this frequency.
Proposal 5: Normal UE cable of EC operation should not prioritise a frequency for MBMS reception purpose or for ProSe communication purpose if no normal coverage cell is detected on this frequency.
3. Conclusions
In this document, we discuss the priority handling for inter-frequency cell reselection for EC operation, and give the following observations and proposals:
Observation: Absolute priority inter-frequency cell reselection can assist network to distribute normal UEs and LE/EC-UEs camping on different frequencies.
Proposal 1: Absolute priority should be applied for inter-frequency cell reselection in EC operation.

Proposal 2: A set of EC specific threshold ThreshX, HighQ, ThreshX, HighP, ThreshServing, LowQ ThreshServing, LowP should be introduced to support absolute priority inter-frequency cell reselection.
Proposal 3: UE can consider the frequency to support EC operation if the corresponding EC specific thresholds, ThreshX, HighQ, ThreshX, HighP are configured.
Proposal 4: UE capable of EC operation should camp on a CSG cell regardless of a normal or an enhanced coverage cell.
Proposal 5: Normal UE cable of EC operation should not prioritise a frequency for MBMS reception purpose or for ProSe communication purpose if no normal coverage cell is detected on this frequency.
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Annex 
5.2.4.5

E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

If threshServingLowQ is provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT; or

-
A cell of a higher priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT.

Otherwise, cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and

· More than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6.

If threshServingLowQ is provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or

-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority UTRAN TDD, GERAN or CDMA2000 RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT.

Otherwise, cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP  during a time interval TreselectionRAT; and

-
More than 1 second has elapsed since the UE camped on the current serving cell.

Cell reselection to a higher priority RAT/ frequency shall take precedence over a lower priority RAT/ frequency, if multiple cells of different priorities fulfil the cell reselection criteria.

The UE shall not perform cell reselection to UTRAN FDD cells for which the cell selection criterion S is not fulfilled.
For cdma2000 RATs, Srxlev is equal to -FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

For cdma2000 RATs, ThreshX, HighP and ThreshX, LowP are equal to -1 times the values signalled for the corresponding parameters in the system information.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell as follows:

-
If the highest-priority frequency is an E-UTRAN frequency, a cell ranked as the best cell among the cells on the highest priority frequency(ies) meeting the criteria according to section 5.2.4.6;

-
If the highest-priority frequency is from another RAT, a cell ranked as the best cell among the cells on the highest priority frequency(ies) meeting the criteria of that RAT.

Cell reselection to another RAT, for which Squal based cell reselection parameters are broadcast in system information, shall be performed based on the Squal criteria if the UE supports Squal (RSRQ) based cell reselection to E-UTRAN from all the other RATs provided by system information which UE supports. Otherwise, cell reselection to another RAT shall be performed based on Srxlev criteria.
