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1. Introduction
ANR was further discussed and clarified in last meeting, and the text proposal was agreed in [1]. In that document, a Neighbour Relations Table has been defined, and a sub-model, Neighbour Removal Function, was brought up in eNBs. 

This contribution proposes a new attribute for the NRT and the usage of this attribute for neighbour removal. 
2. New NRT Attribute
Each entry in the NRT represents a neighbour relation, while the relationship is not always valid and appropriate in the real network. For example, two neighbouring cells are not adjacent any more because of a new eNB insertion, or the neighbouring eNB has suspended for energy saving purpose for a long time, or even the eNB is removed from the network completely. Moreover, there is possibility that some neighbour cells were added to the NRT improperly based on incorrect report under unusual radio conditions. All these improper and obsolete entries should be deleted from time to time, keeping the table clean and appropriate.
As a means, we propose that a new attribute, i.e. TTL (Time To Live) should be introduced to NRT, while the TTL represents the living time of each entry in the table. When time expired, the respective entry be removed.
The new NRT looks like following.
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Figure 1:  NRT with TTL attribute controlled by eNB
3. Usage of TTL Attribute
With the TTL attribute, the NRT will be updated periodically. The TTL could be used as follows, 

· After a new neighbor cell is added to the NRT by the Neighbor Detection Function or by O&M, the attributes of the neighbor relation could be updated, the TTL could be set to an initial (maximum) value. 
· The NRT can be updated periodically, and the TTL of each entry is reduced by period, except those with “No Remove” flag set to “TRUE”. 
· If the updated TTL reaches or goes below zero, the entry is removed and the X2 connection, if exist, is released.
· During the valid period of the neighbor relations, after a measurement report received from a UE, the TTL attribute of the neighbor relations between the serving cell and neighboring cells contained in the report are reset to the initial value.
· When a UE hands in from another cell, the TTL of the neighbor relation between the source cell and this new serving cell, if exists in the table, is reset to the initial value.
· The initial TTL value and the update period should be configured by O&M. 

The consideration of the periodically update of NRT is that if we set one timer for each entry, so many timers (there might be many neighbours in the NRT) will consume much of software processing capability and degrade eNB performance greatly. So we can just use a update timer for the table rather than each entry. By this means, the eNB still can manage each relationship. 
When receives measurement report from a UE, the neighbor cells in the report are all detected by UE, which confirms that the neighboring cells are existing and valid. As a result, the target entries should be reset. 
When a UE hands in from another cell whether by X2 or S1, it affirms that there is neighbour relation with the source cell at least for handover. Of course, the source cell’s TTL should be reset. 
When TTL is reduced to (or below) zero, it indicates that there has been no observation of handover or report involved with the neighbor cell for a long time. This can occur in two scenarios, one is the neighbour cell disappears, the other is that the UEs all stay in IDLE state or there is no UE at the border. For the former case, the removal of target cell from NRT is what we expect. But for the latter one, the neighbour relation removal might not be expected. However, this action brings little impact because when a UE at the border enters into ACTIVE state, measurement report will be transported to the serving eNB, and then the neighbouring cell can be again added to NRT by Neighbour Detection Function before handover.

4. TTL Value Setting
The initial TTL and the update period are both set by O&M. The initial TTL value determines the valid time of each neighbour, and is not needed to be set too small since the neighbour removal function is not time critical. This value setting should take UEs activity pattern in the network into account. For example, at everyday morning the activities rise up from traffic bottom, while at night the activities drop down to low level and remain that until next morning, which shows a repeating pattern at a period of day. We should try to avoid such case that a neighbour relation entry is removed in the midnight because of little UE activities and added again at next morning. So we can choose initial TTL value at day interval, for example, 24 or 36 hours etc. The update period can be set half an hour or one hour. However, how to define a reasonable TTL attribute value is up to the expertise of SA5.
5. Conclusion
It is proposed to add TTL attribute to the NRT which can be used mostly for neighbor relation removal function. If acceptable in RAN3, CATT is willing to draft the CR to TS36.300 and LS to SA5.
6. Reference
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