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1.  Introduction
In RAN2#60, it was decided that priority based cell reselection should apply to inter-frequency/RAT idle mode mobility control in LTE. The baseline criteria for reselecting a cell on a higher/lower priority frequency/RAT has been captured in TS 36.304 [1]. However, the criteria for reselection to an equal priority frequency are yet unclear. This paper discusses cell reselection criteria for inter-frequency/RAT mobility.
2. Discussion
2.1  Cell reselection to a higher priority layer

Regarding reselection to a higher priority frequency/RAT, TS 36.304 v8.0.0 states in 5.2.4.5:

Cell reselection to a cell on a higher priority RAT or frequency shall be performed if:

· The SnonServingCell,x of a cell of a higher priority RAT or frequency is greater than Threshx, high during a time interval Treselection; and

· more than [TBD] second(s) has elapsed since the UE camped on the current serving cell.

The first bullet point is intended to move the UE to a higher priority layer whenever the UE finds a “good enough” cell on the higher priority layer, so that it can be served on a more favourable layer as soon as coverage of the higher priority layer becomes available. As such, the parameter Threshx,high can be considered as a value similar to Qrxlevmin (S-criteria). However, If Threshx,high is set equal to Qrxlevmin, the UE is likely to encounter out of coverage as soon as the UE moves to the higher priority layer. Then, it is likely that the UE reselects to the original cell, consequently causing ping-pong. As such, some margin is necessary. Therefore, Threshx,high needs to be configurable separately from Qrxlevmin. Alternatively, a parameter can be introduced to give a margin on top of Qrxlevmin for this purpose.
Proposal 1:
Threshx,high should be an independent parameter (i.e., not the same as Qrxlevmin).
It can be discussed whether Threshx,high can be made common for all higher priority inter-frequency layers, and only one value can be defined for each RAT.
2.2  Cell reselection to a lower priority layer

Regarding reselection to a lower priority frequency/RAT, TS 36.304 v8.0.0 states in 5.2.4.5:

Cell reselection to a cell on a (FFS if also for equal priority layers) lower priority RAT or frequency shall be performed if:

· No cell of a higher priority RAT or frequency fulfills the criteria above; and

· SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority frequency RAT or frequency is greater than Threshx, low during a time interval Treselection; and

· more than [TBD] second(s) has elapsed since the UE camped on the current serving cell.
The second bullet point is intended to move the UE to a lower priority layer when the UE is moving out of coverage of the currently camped cell, and finds a suitable cell on a lower priority layer. Since the UE should try to hang on to the current cell as long as possible, Threshserving, low can be the same as Qrxlevmin. Then, if the UE is moving out of coverage of the currently camped cell, it needs to camp on to another cell immediately, be it a cell on a lower priority layer or not. As such, Threshx,low can also be set as same as Qrxlevmin without any margin. However, if the UE tries to hang on to the current cell until the very edge of Qrxlevmin, this might cause problems during call establishment. It might be better, in some problematic cases, to push the UE earlier to a lower priority layer. Moreover, Threshx,low should typically be set higher than Threshserving_low, in order to prevent immediate reselection after moving to the lower priority layer. As such, it is preferable if the threshold values are made to be configurable. Hence, the following is proposed.
Proposal 2:
Both Threshserving, low and Threshx,low should be independent parameters. Threshserving, low should have “mandatory default” attribute, where the default value is set to Qrxlevmin.
It can be discussed whether the parameters can be defined as relative values to Qrxlevmin, in which case the default value for Threshserving, low would be 0 dB. It can also be discussed whether Threshx,low can be made common for all lower priority inter-frequency layers, and only one value can be defined for each RAT.

If the default value (Qrxlevmin) is applied for Threshserving,low, it can be argued that the UE detects out of coverage and enters cell selection. However, in UTRA, according to TS 25.133, the UE only detects out of coverage if the S-value is below Qrxlevmin for a fixed duration of 12 s. In UTRA, the Treselection value was configurable in the range 0..30 s. However, 30 s is thought to be excessively large, and a range of 0..7 s would be sufficient. As such, if the same 12 s criterion is adopted for detecting out of coverage in LTE, Treselection will always expire before 12 s, hence allowing the UE to reselect to a lower priority layer without detecting any out of coverage.

2.3  Cell reselection to an equal priority layer

The cell reselection criteria to an equal priority inter-frequency layer is still FFS. It has been agreed that setting equal priority is forbidden for inter-RAT. As such, equal priority only exists for inter-frequency LTE cells. Hence, the measurement quantities can be comparable between cells of equal priority layers. For equal priority layers, there is no need to urge reselection as soon as an inter-frequency cell becomes suitable, or to try to hang on to the current frequency as long as possible. Reselection should be based purely on the best radio principle. Thus, for equal priority inter-frequency cells, the same criteria as for intra-frequency should be applied. That is, the R-criteria should be applied to equal priority layers.

Proposal 3:
The same reselection criteria as for intra-frequency, i.e., the R-criteria, should apply to equal priority layers.
3. Conclusions
The following proposals were made regarding inter-frequency/RAT cell reselection criteria:
Proposal 1:
Threshx,high should be an independent parameter (i.e., not the same as Qrxlevmin).
Proposal 2:
Both Threshserving, low and Threshx,low should be independent parameters. Threshserving, low should have “mandatory default” attribute, where the default value is set to Qrxlevmin.
Proposal 3:
The same reselection criteria as for intra-frequency, i.e., the R-criteria, should apply to equal priority layers.
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