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1   Introduction
From the experience of operating UMTS/HSPA+ network, we know that neighbor cell optimization is one of the basic optimization operations. It takes too much time and manual work to maintain the neighbor cell relationships, such as planning, adding up, checking and modifying of neighbor cells. Most of the neighbor cell optimizing task is repeated and mechanized work.

Recently, the Automatic Neighbor Relationship function for UTRAN has been specified in 3GPP Rel-10. According to [1], ANR function is composed by Neighbor Relationship Table Management Function, Neighbor Detection Function and Neighbor Removal Function. However there is no clear and specific description for the Neighbor Removal Function in current TS of UTRAN ANR. So, the present document discusses the requirement of Neighbor Removal Function for UTRAN ANR.
2   Discussion
Two main problems with neighbor cell optimization in our operating UMTS/HSPA+ network are:  missing neighbor cell relationship, and neighbor cell redundancy. A missing neighbor relationship may cause call drop or handover failure, while redundant neighbor cell may cause unnecessary/undesired handover such as ping-pong handover. Thus, when identifying a missing neighbor cell, we need to add this neighbor relationship to the neighbor cell list. In case the maximum number of NCL has been reached on NW side, we have to replace old NRs with newly identified NRs via proper measures; hence the mechanism for Neighbor Removal Function should be specified more clearly.
The case of fully loaded NRT is quite typical in some dense urban environment, where significant amount of Base Stations (GSM/HSPA+/LTE) are deployed. It proves to be rather time-consuming via manual means to select & delete some of the NRs in NRT without degrading NW performances.
Based on the arguments above, we propose that Neighbor Removal Function should be specified more clearly in UTRAN ANR. One of the potential mechanisms for that is the priority based as follows:

The priority of the neighbor cells should be marked according to the statistics of handover between cells during certain period. For the same source cell A, there are two NRs existing in NRT: A<->B and A<->C; for certain period of time, if the number of HO counted for A<->B is bigger than that for A<->C, NW shall treat the priority of A<->B higher than that of A<->C. 
When the configured neighbor relationship list is fully occupied, any new neighbor cell which is going to be added in such fully configured list should replace certain neighbor cell first according to the priority of the neighbor cells.
3   Proposals
Based on the discussion above, we would like to give our proposal:
Proposal 1: Neighbor Removal Function plays an important role in UTRAN ANR, and hence should be described in details in related specification.

Proposal 2: The priority of the neighbor cells should be marked according to the statistics of count of handover between cells during a period. Neighbor Removal Function could delete the lowest priority neighbor cell according to the priority of the neighbors in neighbor cell list when another neighbor relationship needs to be added.
4   Reference

[1] 3GPP TS 25.484 V10.0.0  “3rd Generation  Partnership Project; Technical Specification Group Radio Access Network; Automatic Neighbour Relationship(ANR) for UTRAN”















































































































































































































































































































