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1. Introduction

At RAN4#46, the issue was raised regarding the configuration flexibility needed for frequency layer priorities, and operators were asked to give their viewpoints. The aim of this contribution is to provide some feedback and suggest components that should be considered to agree the overall framework.
2.
Discussion

2.1
Background
The absolute priority concept between frequency layers has been specified in RAN WG2. RAN WG4 now needs to define the measurement requirements to enable UE mobility within this concept. The following is an extract from the latest version of TS36.304:
----------------------------------------------------------------------------------------------------------------------------------------------

5.2.4.2
Measurement rules for cell re-selection 

Following rules are used by the UE to limit needed measurements by the UE:

· If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

· If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.

· The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority as defined in 5.2.4.1:
· For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [RAN4 performance requirements].
· For an E-UTRAN inter-frequency with a equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRA frequency:
· If SServingCell > Snonintrasearch UE may choose not to perform measurements of inter-RAT frequencies or inter-frequencies of equal or lower priority.
· If SServingCell <= Snonintrasearch  the UE shall perform measurements of inter-RAT frequencies or inter-frequencies cells of equal or lower priority according to [RAN4 performance requirements].

Where SServingCell is the S-value of the serving cell.

5.2.4.5


Inter-frequency and inter-RAT Cell Reselection criteria

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 TreselectionRAT; 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 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 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 frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in sub-clause 5.2.4.6. 

SnonServingCell,x is the S-value of a non-serving inter-RAT or inter-frequency cell. 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 5.2.4.6. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell on the highest priority RAT among the cells meeting the criteria.

Note:
It is FFS what the definition is for SnonServingCell,x for cdma2000 RATs.
----------------------------------------------------------------------------------------------------------------------------------------------

In RAN WG2 discussions the requirement to conserve battery consumption in the UE was raised, and it was proposed that the frequency that a UE searches for cells belonging to higher priority layers should be less than that of intra-frequency measurements. Hence there was the suggestion that a separate periodicity value would need to be specified to indicate how often the UE should search for cells belonging to higher priority layers.
2.2
Aspects for consideration when defining requirements
In order to understand the framework for defining the UE measurements relating to searches for higher priority layers, there needs to be some consideration of a number of aspects first. Below a number of open issues are highlighted, along with a proposal on how to resolve each issue, such that an overall framework can be agreed.
Should we have a layer-specific search timer for searching for cells on higher priority layers? 
· Vodafone believes that the same timer value can be used for all higher priority layers than the serving layer.
Once the UE has detected cells of a higher priority layer, should it start to monitor them much more frequently to quickly understand whether the cell is good enough for re-selection?

· Vodafone believes that once higher priority layer cells are detected, the measurement period should be reduced such that a good measurement accuracy can be achieved, in order to understand quickly if the cell is good enough for camping on. The measurement period should be similar to the measurement period used for measuring lower priority cells when the UE is in poor coverage.
Should the priority of layers be affected by the mobility scenario of the UE? 
· Vodafone believes there is a need to be able to configure different priority settings for layers for the different mobility states in the UE. 
A good example is that one of the layers may have a layer made up of very small cells with high (backhaul) capacity, so for low mobility UEs there would be a preference for them to camp on this layer, whereas high mobility UEs there would be a preference for them to camp on a layer which has much more consistent coverage and the UE battery can be conserved (as less cell reselections/measurements are being triggered).  
Should the cell detection timer for higher priority layers be fixed or configurable?
· Vodafone believes that it would be beneficial for the operator to be able to configure this timer such that there is more flexibility for the operator to tune the parameter should battery consumption prove to be an issue with one particular value. 
When the UE is losing coverage of serving cell, should its periodicity of searching for higher priority cells change?

· One open issue from TS36.304 seems to be whether the UE shall search for cells on higher priority layers when SServingCell <= Snonintrasearch. The current version of TS36.133 seems to state that the UE continues searching for higher priority layers with the same periodicity value as when SServingCell > Snonintrasearch. Vodafone believes that this is sufficient.
How many higher priority layers should the UE search for?
· The understanding of Vodafone is that typically the cell detection process is separate from the cell monitoring process. If this is correct, we would like to suggest that the search process should not be restrictive, i.e. maybe we could ask the UE to be able to search up to 4 layers (UE vendor feedback is appreciated on the exact figure). 
Then once the UE has detected cells, then the number of cells the UE is required to monitor can be restricted to those that are deemed to be of higher priority. We need to consider whether to restrict the number of cells based on layers, or based on number of total cells that need to be monitored. Vodafone sees some merit in having some combination of the two. One approach could be that the UE could probably focus on measuring the detected cells of the highest priority layer, and switch to measuring the cells on the next priority layer if none of the highest priority layer cells are deemed to be suitable for re-selection. 

How many lower priority layers should the UE search for?

· Vodafone believes a similar approach can be applied as for the searching of higher priority layer cells, i.e. the cell detection and cell monitoring could be split processes, and in that sense we could be less restrictive on the number of layers over which the UE should try to detect cells, and then more restrictive over the number of layers and cells the UE is required to monitor once cells have been detected.
3.
Conclusion

It is proposed that proposed way forward to each of the open points in section 2 is agreed, and used as a basis to define the measurement requirements for inter-frequency and RAT searching across different layers.

It is also proposed that the number of frequency layers on which to detect and monitor cells considers the concept provided by Vodafone, which involves splitting the “cell detection” process from the “cell monitoring” process, with the main restriction being on the number of cells to simultaneously monitor.
4.
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