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1. Introduction
This paper explains again the signalling impact expected from using the cell selection based approach to ANR.
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 with ANR specific parameters and 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]. Extending this to allow triggering from detected set cells is explained in [4] 

2.1 Capability reporting
Assuming that the ANR feature will be optional in Rel-10, it's expected that capability signalling will be required. 

It’s unlikely that any special capability reporting will be needed, that it, that UE Capability Information should be sufficient (provided in RRC Connection Setup Complete).
For the cell reselection approach, it’s foreseen that only 1 capability is needed. 

· Support of ANR 

Only in the case of intra-UTRAN does the source cell need to know if the UE is capable of ANR in the intra-URAN case (specifically detected cell reselection from a UTRAN cell), so that it may select UEs for performing ANR and send the relevant configuration.
This is because reselection from GERAN and E-UTRAN to detected cells is already supported, no impact to the other RATs is needed. With reporting performed to the target cell, support is already implied when UE reports available ANR information. The UE in all cases (inter-RAT/intra-RAT), would need to send an indication to the new cell, that ANR information is available (i.e. that UE has just performed a detected cell reselection). 
2.2 Control and Report
In addition to allowing detected cells to be included in ranking, and trigger a cell reselection, there is some limited signalling impact envisaged. 

Figure 1 below shows MSC for the intra-UTRAN CELL_PCH case. The parts highlighted in red show what is new compared to the R99 procedure.



Only needed for intra-UTRAN case – for inter-RAT GERAN and E-UTRA, detected cell reselection is already possible:

Physical Channel Reconfiguration: source cell.
· 1 bit to indicate detected cell reselection is enabled. Controls whether UE performs ANR function.
· Optional: Reselection parameters to override what is signalled in SIBs such as Qoffset,detected for adjusting reselection threshold
· Optional: Frequency and/or PSC blacklist or whitelist. Limits the cells which UE is allowed to consider for ANR reporting.
System Information: target cell.
· 1 bit to indicate detected cell reselection is allowed. Controls whether UE is allowed to perform Registration/camping to the target cell or not after detected set reselection. 
For all cases (intra-RAT and inter-RAT): target cell
Cell Update (RRC Connection Request for inter-RAT):

· 1 bit to indicate that missing neighbour relation information is available (indicates detected cell reselection occurred). Limits impact to RACH message size.
Cell Update Confirm (RRC Connection Setup for inter-RAT)

· 1 bit to request that UE reports missing neighbour relation information (allows NW to control whether UE sends report or not – particularly useful in Inter-RAT case where detected cell reselection is anyway performed)

Complete message (e.g. UTRAN MOBILITY INFORMATION, RRC Connection Setup Complete, etc)

· New IE containing relevant information, such as frequency, PSC, Cell ID, etc). Can be sent after transition to CELL_DCH state, to avoid RACH message impact.
Note that the actual signalling procedure and state changes are identical to the procedure used from R99. No additional messages are transferred. The changes are only with some new IEs in the existing messages, and a relatively simple configuration. 
The UE checks system information to a potential detected set reselection candidate only during available DRX in CELL_PCH state – so this does not cause loss of paging, impact to service or interfering with other existing procedures.

With the above changes, the cell reselection procedure is unaffected in states other than CELL_PCH (with ANR enabled). UE shall only attempt to reselect a detected set cell in case source and target indicate the UE is allowed – i.e only in the case a successful ANR relationship has been found. In all other cases the cell reselection procedure is not affected.

If UE is not allowed to perform reselection to the target cell after checking this indicator on the target cell, UE no longer considers the cell in reselection (i.e. UE continues reselection evaluation as normal. UE shall only trigger reselection if source and target cell indicate ANR is allowed. This also includes checking whether the cell access is restricted by normal means or if the cell belongs to not allowed PLMNs.

If the UE finds, after the cell reselection criteria are met (using parameters provided by NW in the dedicated ANR configuration) and that the cell is allowed according to restrictions given from the source and target cell and checking access restrictions, then the UE moves from connected mode from the source cell to the target cell + immediately sends cell update. The network still has the option to reject this cell update – also in case of the security threat discussed in [3]  - even if NW at source indicates the target is allowed, and the target indicates the procedure is allowed) in which case the UE cannot complete cell update. 
This provides even tighter control over the UE than other proposed methods for which autonomous UE procedures are proposed. Furthermore it aligns with the approach already defined for LTE – the NW requests UE to report ANR information, then UE performs ANR measurement during the available DRX when UE is in connected mode with long DRX (AKA CELL_PCH state). The difference to LTE ANR is that the UE reports to the target cell rather than the source cell. This has the benefit that the neighbour relation is verified already by the UE by completing a successful cell change, it also provides the benefit that no information from system information needs to be reported, since the Cell Update message already contains enough information to identify the source cell. 
In the report to target cell containing missing neighbour relation information, it is anticipated that PSC is needed for the intra-UTRAN case, and for the intra-RAT case, Cell ID is also most likely required. Based on contributions to RAN3#69 the cell reselection based approach will require less additional information to be reported for the intra-UTRA case due re-use of the information already available in Cell Update message – IE nothing from system infomrmation needs to be reported since Cell Update already contains the infomraiton needed to identify the missing neighbour relation. 
We think that CELL_PCH state is sufficient for performing ANR, only a single procedure triggered from CELL_PCH state is needed for intra-UTRAN ANR. However, other states are not ruled out at this stage if companies see a benefit or need. For example, depending on NW policy UEs may be moved to URA_PCH state. In this case however, UE would need to send a report due to cell reselection to a detected set cell, not limited only to change of URA.
3. Conclusion
Signalling impact for the cell reselection approach is minimal, with no additional signalling load or delay compared to a cell reselection today. In RAN3 we have also demonstrated that no additional parameters need to be reported from system information in the intra-UTRAN case. 
Proposal 1: UTRAN ANR signalling solution shall be based on the cell reselection approach described above. 
· shall apply in CELL_PCH state. Need for other states FFS.
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Figure 1: MSC of intra-UTRAN Cell reselection based approach.
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