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1. Introduction
This paper explains how the measurements and triggering of the cell reselection based approach to ANR would work.
2. Discussion
The proposed cell reselection based approach to ANR is built on top of the existing R99 cell reselection procedure. That means, the proposed behaviour of the UE is intended to work exactly as cell reselection works today – the only changes required in addition to the R99 procedure are some minor additions to the signalling for enabling the procedure/providing ANR specific parameters, reporting the missing information, and for detected cell reselection support (cell detection and inclusion in cell ranking). 
The cell reselection procedure occurs in Idle state, CELL_PCH+URA_PCH state, and CELL_FACH state, and is described in [1].

2.2 Triggering – Intra-RAT
Cell Reselection Approach

Use of the cell reselection procedure means that we have a natural trigger for performing the ANR procedure, when it is enabled in UE. Cell reselection itself would only ever be triggered when the detected cell becomes highest ranked.
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This way the ANR RRC procedure will only triggered when there is a high chance of success – when the cell is suitable for camping and is highest ranked (note that determining whether the missing neighbour relation is valid is a separate issue), or in other words the procedure itself is a reliable way to detect missing neighbour relations. 
Currently Qoffset is a value signalled per neighbour cell. In case it is desirable for the operator to adjust the threshold at which detected cells are reselected, for example to determine neighbours suitable for handover, determine only the strongest neighbours, or encourage the UE to detect and determine even weak neighbours, then a detected cell Qoffset would need to be configurable. This is easily achievable by signalling of a single IE (e.g. Qoffset,detected) when enabling detected cell reselection. It’s also simple to configure ANR specific Ssearch parameters to enable measurements and potentially also frequency/PSC blacklist or whitelist (what cells are requested to be measured and reported).
CELL_PCH state seems to be the most suitable candidate state, however URA_PCH, Idle and CELL_FACH (maybe even CELL_DCH after out of service/RLF) could also be considered. CELL_PCH has the following main benefits:
· Longer periods of DRX than CELL_FACH or CELL_DCH. (more time available for measurement and SI reading, more chance for UE optimisation for power saving etc.)

· UE is location known at cell level. (Cell Update performed at cell change not only routing area change)

· RRC connection exists. (No need to establish new connection to for control and report)
The cell reselection procedure and triggering when used for ANR is illustrated in Figure 1 below.
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Figure 1: Cell reselection based triggering and operation.
Then we also need to consider the number of users who are able to perform ANR. In general there are many more users in idle mode in a particular cell than there are users with an active, ongoing service. Hence, the probability of having an ANR capable UE in the correct location at any given time for triggering ANR measurements is implicitly higher for those UEs which do not have an ongoing service. 
2.3 Triggering – Inter-RAT
For the cell reselection approach, UE can already reselect from GERAN or E-UTRA to detected cells – in other words, the trigger exists in today’s specification, and an UE supporting UTRA RATs shall also support reselection to UTRA detected cells from any other supported RAT. No new inter-RAT measurement or reselection procedure is envisaged – no impact to other RAT in order to enable measurements and reselection. Impact is limited to UTRA reporting procedure. Since triggering is based on today’s reslection procedure, there is no impact to the user service, throughput or UE power consumption.
3. Conclusion
Intra-RAT triggering comes naturally when based on existing cell reselection evaluation. The trigger is simple to configure and adjust and is reliable. 

Inter-RAT triggering exists today for the cell reselection based approach, detected cells are straightforward to integrate into the raking calaculation. 
Potential reliability issues with the SI reading approach, combined with a higher number of UEs able to trigger ANR measurements with the cell reselection approach means that a higher number of ANR results can be collected in a relatively shorter period of time with the cell reselection based approach.
Proposal 1: Triggering of ANR shall be based on cell reselection evaluation. 

Proposal 2: Intra-UTRAN Ranking shall include detected cells.
· shall apply in CELL_PCH state. Need for other states FFS.

Proposal 3: No new trigger or reselection procedure is needed for inter-RAT case.
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Cell 1: NW Enables detected cell reselection on transition to CELL_CPH





Cell 2: UE Indicates missing neighbour relation information is available. NW retrieves.
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Reconfiguration to CELL_PCH. Detected cell reselection enabled
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Reselection to Cell 2 triggered. Cell Update procedure used after cell reselection criteria met and SI check on target (during DRX on source) indicates reselection is allowed to report information about Cell 1. Adjustment of Qoffset changes the threshold for reselection
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Rs = Qmeas,s + Qhysts + Qoffmbms







Rn = Qmeas,n - Qoffsets,n �+ Qoffmbms - TOn *  (1 – Ln)




















