3GPP TSG RAN WG3 Meeting #59bis     
R3-080755
Shenzhen, China, March 31st –April 3rd 2008

Title: 
Coverage optimisation

Agenda Item:
10.1.1c
Document for: 
Discussion and Approval
1 Introduction
The coverage and capacity use case is included in [1]. This use case is introduced as follows:

“A typical operational task is to optimize the network according to coverage and capacity. Planning tools support this task based on theoretical models but for both problems measurements must be derived in the network. Call drop rates give a first indication for areas with insufficient coverage, traffic counters identify capacity problems.”
In this document, the task to optimise coverage and capacity by modifying the cell coverage area is discussed. 
2 Discussion
SON coverage and capacity optimisation is a procedure where the physical cell shape is modified mainly through adjustments of power levels and antenna tilt. Other important means for coverage tuning and optimisation is antenna height adjustments and sector direction changes, but these are rare events and for practical reasons not part of SON.

Antenna tilts should be optimised to provide sufficient coverage and at the same time avoid excessive interference to surrounding cells. This is particularly important for LTE where users within the same cell are orthogonal and where the main source of interference is other-cell interference. Therefore, less tilt means better coverage but at the same time more interference to neighbouring cells.

The power level allocated to the reference signal (pilot channel) will determine the size of the cell. By cell individual adjustment of the pilot power level the cell size can be changed. The relation between the pilot channel power and the power allocated to the resource blocks can also be adjusted as part of the SON coverage and capacity optimisation.     
This document focuses on the following three different cases:

· Coverage: to make sure that the received signal levels are sufficiently high to over most of the service area.
· Interference/quality: To limit the overlapping coverage of different cells to only be what is required for mobility, thereby avoiding unnecessary interference.
· Load balancing: to make sure that the coverage areas of the cells are matched with respect to traffic. This is related to the mobility load balancing use case [1], where intra frequency load balancing is performed by modifying mobility parameters. 
3 Possible solution
3.1 Architecture principles
SON coverage and capacity can be distributed to the eNodeBs or it could be handled by a centralised SON server.

An advantage of a distributed solution would be a more plug and play like behaviour where each eNodeB takes care of its own parameter settings such as output power and antenna tilt. Since the optimisation process in most cases involves a relatively larger number of sites in the same area it would be required that the eNodeBs could inform each other of eg. pathloss models, power levels, tilt, etc.
An advantage of using a centralised server is better optimisation due to better knowledge of the system. The central server can also be fed by results from other alternative tools such as propagation predication tools, by results from test mobile measurement campaigns, or even by customer complaints.

Many scenarios could most likely be handled automatically by the SON functionality. Though, in most networks there are special cases that require special attention and that may be difficult to capture in the SON tool. Therefore, a radio engineer with local knowledge may need to verify any suggested changes before being implemented.
When new sites are introduced it is normal that height reduction is required at neighbour sites. This is something that could be suggested by a SON tool but requires on site work. A central solution requires that required parameters such as tilt and power can be signalled to the eNodeB and that the eNodeBs could inform the central server of e.g. an estimated propagation model. 
Obtaining an accurate pathloss model is essential for SON coverage and capacity process. It is previously suggested [ref] that an eNodeB can implement a procedure for tuning the  pathloss model, based on normal UE measurements
[image: image6.emf]SON Coverage 

and capacity 

optimisation

Propagation 

prediction tool

Pathloss model

from prediction tool

Pathloss estimates from

test mobile measurements

Test mobile

Measurement campaign

New, optimised, 

parameters (tilt, 

power, …)

Bad 

performance 

triggers directly 

from eUTRAN

or from the 

OMC

Pathloss model

based on UE

reporting

Model

tuning

Customer 

complaints


[image: image1]
3.2 Triggers
3.2.1 Coverage
· Frequent handovers to other frequencies or RAT due to coverage, and not due to load balancing, indicates poor coverage. This is illustrated in 
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Figure 1. Inter frequency HO due to poor coverage.
· Radio link failures may be an indicator of bad coverage. It is however important to distinguish between RLF due to mobility and coverage. One possible criterion is the time between time and re-establishment. If the time is long, it can be assumed that the reason is  lack of coverage and not mobility related. Another important aspect is the position where the failure occurs.  The position of an event may be derived from for example serving cell before RLF, or GPS measurements.
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Figure 2. RLF due to poor coverage.
3.2.2 Load balancing
This is similar to intra frequency load balancing, but instead of adjusting the mobility parameters, the coverage of the cell is adjusted. The mobility load balancing is however foreseen to be updated with a much shorter time interval compared to load balancing by modifying the cells coverage. Therefore, the same triggers can be used, namely load information from all cells, but with different time constants (filtering). Also the actions performed by the mobility load balancing optimisation, for example if some cells most of the time have modified mobility parameters, can be used as an input to modifying the coverage of these cells.

[image: image4]
3.2.3 Interference/quality

High interference may affect the throughput in the cell. One possible way to detect this is to compare the TA and the CQI of the cell. The reason for including TA is to exclude the possibility that the low CQI are due to the UE being at a large distance from the centre of the cell.

High interference may also affect the connection stability to the UEs. Another trigger could be to analyse RLF and handover. This is FFS.
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4 Proposals
We propose to
· Agree that the coverage and capacity optimisation, by modifying the coverage of the cells, is a centralised SON functionality
· Agree that this solution is included in the TR 36.902 according to the text proposal in the section 6.

5 References

[1] TR 36.902 v 0.0.2, “Self-configuring and self-optimizing network use cases and solutions”
6 Text proposal

This is a text proposal for the TR 36.902 “Self-configuring and self-optimizing network use cases and solutions”

--- beginning here ----

4.1
Coverage and capacity optimization

A typical operational task is to optimize the network according to coverage and capacity. Planning tools support this task based on theoretical models but for both problems measurements must be derived in the network. Call drop rates give a first indication for areas with insufficient coverage, traffic counters identify capacity problems.
4.1.1
Use Case description
Objective: 

· Optimization of network coverage 

· Maximize the system capacity 

Expected results: 

· Continuous coverage

· Increased capacity of the system 

· Interference reduction

· Controlled cell edge performance

· Savings on drive tests

· Minimized human intervention in network management and optimization tasks

· Self-healing in case of equipment (e.g. eNB) failure by automatic reconfiguration of surrounding eNBs,

4.1.2
Solution Description
The coverage and capacity optimization functionality optimizes coverage and capacity by modifying the coverage of the cells. The functionality is centralized. 

4.1.2.1
Input data, definition of Measurements or Performance data
eNB measurements

· RLF events
· Inter frequency/RAT handover, coverage initiated

· Load information from the cells

· Adjustments performed by mobility load balancing algorithms

· CQI and TA 
4.1.2.2
Output, influenced entities and parameter
· Pilot power

· Antenna tilt
4.1.2.3
Impacted specifications, procedure interactions and interfaces
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Cell with too small coverage area. This can be due to insufficient output power, too much tilt, or to environmental facts.








