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1. Introduction
During last RAN#38 plenary an initial version for TS 36.133 was approved. The existing text contains an initial proposal on priority-based measurements and cell reselection performance requirements during RRC_IDLE that follows the principles specified in TS 36.304. The existing text can be broadly summarised as follows:

· If the serving cell quality is good, then searching for higher priority layers needs to be performed and the UE must reselect to a higher priority cell if it meets cell reselection criteria. Performance requirements within TS 36.133 are still TBD.
· If the serving cell quality is poor, then all networks need to be searched and the UE should camp on the highest priority network that can be detected and meets reselection criteria. Details and measurement rates within TS 36.133 are also left TBD.

A number of new considerations are required in order to specify requirements for priority-based cell reselection during RRC_IDLE state. This contribution contains a discussion on the existing agreements, issues and ways forward to specify LTE inter-frequency and inter-RAT mobility measurements during this state. It is also important to remember that such requirements must be easy to verify through conformance testing.
2. Discussion

Mobility measurements when the serving cell quality is poor

When the LTE serving cell quality is poor (e.g. below a certain RSRP threshold) the UE is at risk of losing service on the serving cell and it must attempt to identify and reselect to a new suitable cell before service loss occurs. In the absence of any suitable intra-frequency cell candidates the UE needs to search and measure cells on inter-frequency/inter-RAT layers indicated by the network within the serving cell BCCH regardless of the layer priority. If suitable cells are identified in more than one layer the UE must camp on the cell with highest possible priority. 
In this situation cell search and measurement rates can be both layer-specific (E-UTRAN frequencies or RATs) and DRX-cycle specific as it is already the case in the text within 36.133, and also for UTRA Idle Mode in TS 25.133. 
Mobility measurements when the serving cell quality is good
When the LTE serving cell quality is good (e.g. above a certain RSRP threshold) the UE still needs to search periodically for any higher priority layers (frequencies or RATs). Given that a UE in this situation has service and can be paged, the search and measurement activity is far less urgent than in the previous case and it should therefore be as infrequent as reasonably possible in order to minimise battery consumption. 
There is a trade-off between the search rate (which determines the average delay for the UE to move to the higher priority frequency/RAT when it moves into coverage for a higher priority cell) and battery consumption, and feedback from operators is welcome to determine suitable values or a possible range of values. While we remain open to discuss typical search values, our initial suggestion would be that searches for higher priority layers should not occur more frequently than every 60 s.

Note that two separate options can be considered:
a) Search and measurement rate for higher priority networks is a function of the DRX period in RRC_IDLE

b) Search and measurement rate is a configurable parameter that is broadcast as part of the RRC_IDLE mode configuration parameters.

In addition, the search rate can be unique (applicable to all layers) or layer-dependent. We have not identified any substantial advantage for using layer-specific timers, so it is proposed to use a single value applicable to all higher priority layers. 

Any measurements reported to RRC by L1 for the higher priority cells that have been identified immediately after the search process still need to be the result of averaging a number of samples in the time domain in order to mitigate any fading. However, if cell search only occurs infrequently then there is little added benefit in performing periodic measurements at a rate that exceeds the search rate. 
It is therefore proposed that the process below is followed
1. If a UE has camped successfully on a ‘good quality’ LTE cell and at least one higher or equal priority layer exists, then the UE must start searching higher priority layers periodically. For this purpose the UE sets up a timer to trigger searches for higher priority layers.
2. On timer expiry the UE selects the highest priority layer and searches for the presence of any cells. If at least one cell is present, L1 averages a number of measurement samples for the cells that have been identified (typically 2 samples) and reports these to RRC. Note that all the search activity needs to be performed without missing any paging occasions. 
3. RRC evaluates higher priority layer measurements for suitability, typically over a given time period (Treselect). During this period measurements continue to be reported periodically by L1. Measurement reporting periods remain a multiple of the paging DRX cycle to minimise unnecessary wake-up periods.
4. If one or more cells meet the criteria for reselection then the UE initiates cell reselection towards the strongest suitable cell that has been identified. If no cells have been identified that meet the criteria for reselection then measurements are stopped for this layer and the UE goes back to step 2, this time using the next highest priority layer if there is one. If there are no remaining higher priority layers then the UE completes the search, sets the high priority search timer again and resumes normal Idle Mode operation until timer expiry.
The following decisions need to be made:
· High priority search periodicity: is it a parameter broadcast in the BCCH, or is it a DRX-specific parameter.

· Is the high priority search a single parameter applicable to all layers, or is it a layer-specific parameter?
3. Conclusion
A proposal for performance requirements on priority-based cell reselection in RRC_IDLE is made within this document. If the proposal is acceptable to RAN4 a text proposal can be drafted for inclusion into TS36.133.
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