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1
Decision/action requested


This document analyses the likelihood of selected SON conflicts and analyses the consequences.

2
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3
Rationale

As part of the study of LTE SON coordination, there has been a lot of discussion of possible solutions. However, there has been no discussion of how likely the conflicts actually are and no discussion of the consequences of these conflicts.

These issues are important to guide the selection of solutions. A costly solution is only needed for a conflict that occurs often and which has negative consequences for the network.
Therefore, this document begins with some basic assumptions and proceeds to analyse how often conflicts between some example SON functions will occur. Some example SON coordination rules are analysed to see how often the rules are triggered and the consequences. Race conditions in these SON coordination rules are analysed to see how often the race conditions will occur and the consequences.
Note that a race condition will occur when a rule depends upon a state that is changing.

For details of calculations, refer to [1].
4
Assumptions
4.1
Network constants
The network contains 1 million cells.

4.2
Energy Saving
20% of all cells in the network enter and leave Energy Saving state 5 times per day.

Each transition lasts 1 second.

Each Energy Saving cell will remain in Energy Saving state for an average of 6 hours per day.

4.3
Cell outage
5% of all cells in the network enter and leave an outage state each day.

Each transition lasts 1 second.

Each failed cell will remain in outage state for an average of 1 hour.

4.4
Coverage and capacity optimization
Each cell in the network is optimized 24 times per day.

Each optimization lasts 5 seconds.

5
Example conflicts

Potential conflict: Coverage and capacity optimization while a cell is in energy saving state.

Frequency: One cell in the network will experience this conflict once every 52 seconds on average, more frequently at night-time and less frequently in daytime.
Potential conflict: Coverage and capacity optimization while a cell is in energy saving compensation state.

Frequency: One cell in the network will experience this conflict once every 52 seconds on average, more frequently at night-time and less frequently in daytime.
Potential conflict: Energy saving activation while a cell is in outage state.

Frequency: One cell in the network will experience this conflict once every 41 days.
Potential conflict: Energy saving activation while a cell is in cell outage compensation state.

Frequency: One cell in the network will experience this conflict once every 41 days.
Potential conflict: Coverage and capacity optimization while a cell is in outage state.

Frequency: One cell in the network will experience this conflict once every 21 minutes.
Potential conflict: Coverage and capacity optimization while a cell is in cell outage compensation state.

Frequency: One cell in the network will experience this conflict once every 21 minutes.
6
Example rules

Proposed rule: Coverage and capacity optimization should be blocked if a cell is in energy saving state.

Frequency of blocking CCO: CCO will be blocked for one cell in the network once every 52 seconds on average, more frequently at night-time and less frequently in daytime.
Consequence of blocking CCO: None. For a cell in energy saving state, the radio subsystems are inactive, therefore optimization would have no effect.

Frequency of race condition: One cell in the network will experience this race condition once every 2.6 days, most likely at night-time.
Consequence of race condition: None. In the cell which is being optimized, the radio subsystems are being deactivated, therefore optimization would have no effect.

Proposed rule: Coverage and capacity optimization should be blocked if a cell is in energy saving compensation state.

Frequency of blocking CCO: CCO will be blocked for one cell in the network once every 52 seconds on average, more frequently at night-time and less frequently in daytime.
Consequence of blocking CCO: This cell cannot be optimized until the neighbouring cell ends energy saving. This is a minor consequence because
1. For a cell in energy saving compensation state, it is essential that the coverage is not modified.
2. Energy saving is active during periods of low load, so capacity optimization is not essential at this time.

Frequency of race condition: One cell in the network will experience this race condition once every 2.6 days, most likely at night-time.
Consequence of race condition: The coverage of the cell may be changed so that the cell may not provide suitable coverage for the neighbour cell that has entered Energy Saving state. Some calls may be dropped in the area of the neighbour cell that has entered Energy Saving state. This consequence is serious enough that extra effort is needed to avoid this race condition. For example, energy saving compensation may be improved to write the cell attributes again 10 seconds after compensation has been activated; this would mean that call drops would be possible for a maximum of 10 seconds.
Proposed rule: Energy saving activation should be blocked if a cell is in outage state.

Frequency of blocking ES activation: ES activation will be blocked for one cell in the network once every 41 days

Consequence of blocking ES activation: None. For a cell in outage state, energy saving would have no effect.

Frequency of race condition: One cell in the network will experience this race condition once every 409 years

Consequence of race condition: None. For a cell which is entering outage state, energy saving would have no effect.

Proposed rule: Energy saving activation should be blocked if a cell is in cell outage compensation state.

Frequency of blocking ES activation: ES activation will be blocked for one cell in the network once every 41 days

Consequence of blocking ES activation: This cell will be unable to save energy until the outage of the neighbouring cell is resolved.

Frequency of race condition: One cell in the network will experience this race condition once every 409 years

Consequence of race condition: This cell will be unable to provide compensation for a neighbour cell which is experiencing an outage. Some calls may be dropped in the area of the neighbour cell which is experiencing an outage.

Proposed rule: Coverage and capacity optimization should be blocked if a cell is in outage state.

Frequency of blocking CCO: CCO will be blocked for one cell in the network once every 21 minutes

Consequence of blocking CCO: None. For a cell in outage state, the radio subsystems are inactive, therefore optimization would have no effect.

Frequency of race condition: One cell in the network will experience this race condition once every 52 days

Consequence of race condition: None. For a cell entering outage state, the radio subsystems are being deactivated, therefore optimization would have no effect.

Proposed rule: Coverage and capacity optimization should be blocked if a cell has been in cell outage compensation state for less than x minutes (x=10 minutes is used in examples below).

Frequency of blocking CCO: CCO will be blocked for one cell in the network once every 2 hours

Consequence of blocking CCO: This cell cannot be optimized for x minutes or until the outage of the neighbouring cell is resolved. This is a minor consequence because
1. For a cell in cell outage compensation state, it is essential that the coverage is not modified.
2. Capacity optimization will be possible after x minutes.
Frequency of race condition: One cell in the network will experience this race condition once every 52 days

Consequence of race condition: This cell may provide insufficient coverage for a neighbour cell which is experiencing an outage. Some calls may be dropped in the area of the neighbour cell which is experiencing an outage.




























































