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1          Introduction

At RAN2#71bis, UMTS ANR was debated and the open items for further discussion on the CELL_DCH based ANR approach were noted in [1] as
Status: 


-cell-id/RNC-id: open


-inter-RAT ANR to GERAN: open


-triggering ANR due to RF conditions (UE at cell edge) / impact to service



-Companies to check amount of CM/SI gap and see if interruption is acceptable.


-triggering ANR for service based conditions (UE isn’t at cell edge): How to minimize CM/SI reading in this case?

This document discusses the open issue of when and how to trigger ANR, and whilst this would be network implementation specific, we highlight ways in which to mitigate the impacts on ongoing service.
2         Discussion
Initially we consider which UE should be chosen to perform CELL_DCH ANR and then consider the conditions for triggering.
2.1 Choosing a UE to perform ANR
When choosing a UE to perform ANR in CELL_DCH state, we propose that the following would need to be considered by the Network.

For intra-frequency cells, we see no adverse behaviour for measuring detected cells nor for reading System Information (SI), therefore leading to.

Preference 1. For CELL_DCH ANR, for detection and reading the SI of intra-frequency missing neighbours any UE supporting the feature could be chosen.

In [2] section 10.3.3.21a the Measurement capability extension IE defines UE capabilities for GSM, LTE and non-used Frequency, for UEs to NOT require compressed mode for performing measurements on the RAT frequency.
If UEs do not require compressed mode to perform the measurements, it means there is therefore no impact to on-going service.

We also suggest that those UEs not requiring compressed mode to perform measurements on GSM, LTE and Inter-frequency may also not require autonomous gaps to read the SI. 

Therefore after first determining a way for a UE to support ANR, the next UE capability to be taken into account for the non intra-frequency ANR cases should be the support of compressed mode.

Preference 2: For CELL_DCH ANR, for detection and reading SI of GSM, LTE and Inter-frequency missing neighbours, a UE indicating the capability that it doesn’t require compressed mode should be chosen.

For those UE’s which do require compressed mode for performing measurements on GSM, LTE and Inter-frequency, we then consider that the impact to an on-going call has to be considered with Compressed mode (CM). 
When in compressed mode the more P-SCH peaks the UE can receive the longer the WCDMA cell identification takes. The cell identification time is likely to depend on:

· Number of cells within detection range

· Size of Neighbour Cell List

Any cells which the UE has already found would reduce the time needed for completing this identification mechanism.
In [2] there are two specified methods for applying compressed mode:

1. half spreading factor or 

2. high layer scheduling. 
It is assumed that (1) requires more UE power and (2) reduces the data rate.

Higher Layer scheduling is more commonly used for PS calls, and would thereby reduce the data rate available to an on-going PS call. Given that a UE would likely need to be in CM longer than when taking measurements for handover, the choice of a UE to perform ANR measurements should be based on data rate. So that a UE supporting a low data rate service should be chosen.
Preference 3: For CELL_DCH ANR, for detection of GSM, LTE and Inter-frequency missing neighbours cells, a UE performing [small data volume] PS services should be chosen.

For ANR the SI reading will be more in-frequent than requesting a UE to find detected cells, and also only necessary when the Network has no prior information about the cell. Given the impact on service of configuring autonomous gaps to allow the UE to read SI, it is also suggested that the choice of UE is based on data rate.

Preference 4: For CELL_DCH ANR, for reading the SI of a GSM, LTE or Inter-frequency missing neighbour cell, a UE performing [small data volume] PS services should be chosen.

2.2 Conditions for triggering ANR
For service based ANR, which is likely to be performed when not at a cell edge, and therefore not likely to impact any Handover procedures, the trigger for initiating an ANR procedure would be based on the above set of UE attributes. So as to reduce the impact of compressed mode and SI reading on the UE.

Preference 5: For triggering CELL_DCH service based ANR, the above set of UE attributes should be considered.
For triggering coverage based ‘missing cells’, we need to consider the impact on handover procedures. Two possible methods for triggering coverage based ANR:
1) Configure an event 2d measurement with a higher  threshold, so that the UE will trigger this event before a ‘normal’ event 2d. Upon the UE reporting an event 2d the Network would then configure the UE with CM and periodic detected set cell measurements
2) From an RNC’s ‘historical’ knowledge of a cell’s RF footprint based on where UE’s trigger event 2d, the Network would a choose point (and UE) within the footprint (at a point before an event 2d would be triggered), and then configure that UE with CM and periodic detected set cell measurements.

Each of the above methods would mean that a  UE could be in CM longer (in order to actually detect missing cells) without impacting ‘normal’ handover, also once the ‘normal’ event 2d (or any other Handover event) was triggered then the detected set measurements could be stopped.
Preference 6: For triggering CELL_DCH coverage based ANR, the above set of UE attributes and also the position of the UE in the cell when triggering CM need to be considered.
3
Conclusion
In conclusion, we consider that the above set of possible implementation preferences would minimise the impact on user service interruption when performing CELL_DCH based ANR.
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