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1
Introduction
Several agreements were made in RAN2#91bis regarding how to support cell reselection for low complexity [1].
CELL SELECTION 

1: To support S-criteria for EC, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin

Srxlev = Qrxlevmeas – (QrxlevminCE + Qrxlevminoffset) – Pcompensation - Qoffsettemp

Squal = Qqualmeas – (QqualminCE + Qqualminoffset) – Qoffsettemp

2:, The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses EC mode if the cell is suitable according to EC S criteria. 

CELL RESELECTION

3: Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.

3a
RAN2 assume that RAN4 will handle cases when SINR <TSINR , e.g. by specifying reduced performance or not specifying performance.

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. 

FFS: How to prioritise NC cells ober EC cells.

5: In case it is decided to support absolute priority cell reselection between EC cells, the current cell reselection priorities are reused for the EC cells, with additional constraints (details TBD) for the case of cell reselection between EC cells and NC cells. 

6: For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT

Here we address the FFS and other implications of the agreements.

2
Discussion
If using legacy criteria the Srxlev or Squal <= 0 then UE shall use the enhanced coverage S-criteria, according to the agreement. 

Srxlev = Qrxlevmeas – (Qrxlevmin,EC + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin,EC + Qqualminoffset)
For equal priority frequencies and intra-frequency, the UE will rank cells and this will anyway ensure the UE picks the strongest cell whether that is enhanced coverage or not. 
However, the absolute priority reselection rules for higher or lower priority frequencies compare the Srxlev (or Squal) against Thresh,x:

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; 

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;
Srxlev (or Squal) is calculated by taking the measured power, and subtracting the minimum allowed power. This means that in order to prioritise NC over EC we must modify the absolute priority in use for a particular frequency (serving or neighbour) when the enhanced coverage S-criteria is in use, because the Srxlev being compared to the threshold is much higher when using the Srxlev,EC and so the NC cell would otherwise not meet reselection criteria if it is lower priority.
Proposal 1: When the UE needs enhanced coverage to operate on a frequency (i.e. when QrxlevminCE is used to calculate Srxlev, and QqualvminCE is used to calculate Squal) then that frequency has the lowest absolute priority (lower than the 8 configured priorities). 

In RAN1, it has been agreed that there are potentially multiple enhanced coverage levels, at least for selection of PRACH resources (and this also implies the RAR repetition level). For idle mode mobility, we would like to clarify that we do not need to consider multiple coverage levels – if we need to define prioritisation between multiple coverage levels the process could become complicated. Defining normal and enanced coverage is enough, if in order to ensure that the best cell is selected (and hence the coverage level requiring least repetitions, when enhanced coverage is used we treat these frequencies as equal priority (lower than the 8 configured priorities) and so ranking will ensure the best quality cell is (re)selected.

Proposal 2: Clarify that for the purpose of idle mode mobility, there is no need to consider multiple coverage levels – only normal and enhanced coverage is needed. 
Proposal 3: When 2 frequencies both require enhanced coverage these are treated as equal priority layers (lower than the 8 configured priorities). 
We must also calculate Srxlev/Squal for cells on neighbour frequencies to determine whether enhanced coverage is needed on those cells, and to determine whether to use the legacy S-criteria or the enhanced coverage S-criteria in the cell reselection evaluation. This implies that the updated suitability criteria needs to be signalled for neighbour cells and frequencies, as it is for legacy – otherwise we would imply UE implementation complexity because these values would need to be obtained from the neighbouring cells system information prior to performing a reselection evaluation, which is a complexity we do not have in legacy cell reselection.
Proposal 4: Enhanced coverage Qrxlevmin and Qqualmin is signalled for neighbouring cells and frequencies.
4
Conclusion

In this paper we make the following conclusions: 
Proposal 1: When the UE needs enhanced coverage to operate on a frequency (i.e. when QrxlevminCE is used to calculate Srxlev, and QqualvminCE is used to calculate Squal) then that frequency has the lowest absolute priority (lower than the 8 configured priorities). 

Proposal 2: Clarify that for the purpose of idle mode mobility, there is no need to consider multiple coverage levels – only normal and enhanced coverage is needed. 
Proposal 3: When 2 frequencies both require enhanced coverage these are treated as equal priority layers (lower than the 8 configured priorities). 
Proposal 4: Enhanced coverage Qrxlevmin and Qqualmin is signalled for neighbouring cells and frequencies.
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