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1          Introduction

Several schemes were proposed for ANR and one notably scheme is the Cell_PCH reselection method.  In the previous RAN2#71bis meeting, one of the discussion topics was on the reselection criteria to be used for the Cell_PCH method [1].  This T-doc further investigates this topic.
2          Discussions
The Cell_PCH approach for ANR utilises the existing cell reselection procedure [2], and expands it so that in all case (Intra-frequency, inter-frequency) a UE in Cell_PCH is allowed to reselect to a detected cell.  The Cell Update message will indicate a detected neighbour and the procedure will provide the UE with the required information for Neighbour Relations (NR) purpose (i.e. Cell ID, PSC), in which case the UE will transit to Cell_DCH and reports the NR information in a new IE.
The purpose of ANR is to identify missing neighbours that are suitable for handover.  In the intra-frequency scenario, these missing neighbours can be used in SHO, which increase the reliability of the radio links and reduce the uplink interference.  Hence, it was suggested in the previous meeting [1] that the reselection criteria for ANR should ensure that NR is tuned for handover, notably for SHO.
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Figure 1: SHO and reselection regions
The signal quality (e.g. CPICH power) of a cell that is included in an Active Set for SHO is within a range below that of the serving cell.  For reselection (or handover), the signal quality of the target cell needs to be better than that of the serving cell.  The SHO region is therefore larger than that for reselection as shown in Figure 1.  Therefore to include a detected cell for NR purpose, the reselection point is performed at the SHO region (i.e. the red region shown in Figure 1).  However, this will lead to a premature reselection where the UE is in a weak position (i.e. low SNR) relative to the target cell.  Since the UE will move into Cell_DCH to update the NR information, at this weak position, it will have a higher chance of dropping the call thereby failing to send the NR information.  Also, the UE transmission at this point will cause interference to the previous serving cell.  For example in Figure 1, Cell 1 is the UE initial serving cell and as the UE moved into the SHO region, it detects Cell 2 and prematurely reselects to Cell 2.  Since the CPICH from Cell 1 is stronger than that in Cell 2, the UE will have poor SNR and when it transit to Cell_DCH, it will need to transmit at high power for the NR information to reach Cell 2 creating interference to Cell 1.  Since the Cell_PCH approach is difficult to target specific UE for ANR, it relies on a large number of UE performing ANR to obtain the NR information and premature reselection by many such UEs could cause excessive interference and call drops in the network.

Premature reselection can be avoided if the UE delays its reselection when it detects a cell in the SHO region.  However, it is possible that the UE detects a neighbour at the SHO region but will not reselect to it since there may be another (known) cells at a more favourable radio condition.  The UE may thus miss a candidate cell for NR.  For example in Figure 2, Cell 2 is a missing neighbour and the UE initial serving cell is Cell 1.  The UE moves into the SHO region and detects Cell 2 but to avoid premature reselection, it delays reselecting to Cell 2.  However, as the UE moves away from Cell 1, it reaches the reselection region for Cell 3 (a known cell) before it can reach that of Cell 2.  As a consequence of this, it reselects to Cell 3 and fails to report the missing neighbour Cell 2.
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Figure 2: UE missing a candidate cell for NR
3          Conclusion
ANR should detect missing neighbours that can be included for SHO.  It is shown that the Cell_PCH approach may lead to premature reselection.  Premature reselection may cause interference and drop call and should be minimised.  Avoiding premature reselection may lead to UE failing to report a missing neighbour for NR.  The reselection criteria need to avoid these two issues.
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