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1. Introduction

In RAN#42 meeting, the SON WI was approved in principle for Release 9. The SON use cases about the Self-Optimization functionality in TS36.902 are not fully discussed in Release 8. The use case of ‘Coverage and capacity optimization’ is a very valuable use case for the system. From the network point of view, the objective of this use case is nearly the objective of all the network optimization works would do. This use case may include several aspects, for example, the Uplink Coverage optimization, the Downlink BCH Coverage optimization, the Downlink RS and Service Channel Coverage optimization, the uplink capacity optimization (uplink IoT Threshold), the downlink capacity optimization (downlink load threshold) and any other related optimizations. Since those aspects have different objectives and target parameters, the measurement requirements and procedure of self-optimization may also be different. So we think that it’s not easy to define the solution as a whole one for such “kind of macro use case”.  
The purpose of this proposal is to give a try to refine the use case description, especially present the solution description in a clearer way for the sake of future study on this use case, at the same time trying to minimize the change to the use case description structure. 
2. Discussion
2.1 Analysis of the Coverage Optimization issue of LTE system
Usually, the coverage optimization of the mobile communication system includes both downlink and uplink aspects and also the good match between the uplink and downlink coverage. 
For the uplink,  typically there are two kinds of channels which have different power control schemes. One is that the channels used to transmit the data and signalling, we here call them the “traffic channel”. The Other is the channel used for random access, the RACH channel. 

For the downlink, the different kinds of channesl have different power control schemes and parameter allocations. For  LTE system, there are usually 3 kinds of channel (or signal) sets: BCH, downlink RS and DSCH, common control Channel.

It is also very important to reach a good match between the downlink coverage and uplink coverage in the network optimization work.

The following table gives the typical coverage issues need to be discussed in the coverage optimization case.
	Direction
	Cases and Channels
	Reference Parameters

	Uplink
	traffic Channel
	 UE Power Level, Uplink Power Control Parameters, Uplink IoT threshold, etc.

	
	RACH Channel**
	PRACH power control Parameters, PRACH Channel allocation

	Downlink
	BCH
	BCH Power allocation.

	
	downlink RS and DSCH
	RS Power allocation, DSCH Downlink Power Control Parameters (PA, PB).

	
	common control channels
	Common Control Channel Power allocation,

	Uplink and Downlink 
	Match of Uplink and Downlink coverage
	Uplink and Downlink Power allocation.


** This case can be covered by RACH optimization use case.
2.2 Analysis of the Capacity Optimization issue of LTE system
The system capacity is primarily decided by the radio access technic itself,for example,LTE,WCDMA,GSM etc,) and network planning.However, the optimization of system capacityis also needed by self optimizationof thethe ralated coverage and capacity parameters.
Usually, the thresholds of the adminssion control, the threshold ofand the load and congest control and some QoS requirement definitions will take effect on the system capacity. By optimizing those parameters it can get higher capacity within the QoS tolerance. For example, the maximum adminssion user number in the system will vary from the different minimal pledge bit rate(Min PBR) of the NGBR service set by the O&M. 
Additionally for the uplink capacity, the IoT threshold is the most important parameter which affects the system capacity.The higher IoT threshold, the larger the uplink capacity the system can get, but the lower coverage the system will have. Optimizing the IoT threshold according to the system traffic load requirement is a key isuue for uplink optimization. 
2.3 Relationship between the Capacity and Coverage
The optimization of capacity and coverage usually has effect on each other. In different scenarios, the optimization piorities of the two aspects are different. In the capacity limited scenarios, hotpot of the urban area for example, it is usually set with higher capacity threshold and lower coverage area. But in the coverage limited scenarios, rural area for example, it is better to set with lower capacity threshold and higher coverage radius.It is also a very useful self optimization use case to optimize the capacity and coverage jointly according to the system traffic load.
3. Conclusion and proposal
The Coverage and capacity optimization use case is a very important and useful use case of SON. However, it’s not easy and clear enough how to give the solution for such a system level use case according to the current definition. In order to make the use case more practical for the future evaluation, we suggest refining the use case in the way that the solution for differently parts of the coverage and capacity are stated individually.
It’s proposed to discuss and agree on text proposal on the refinement of this use case as shown in section 4.
4. Text Proposal to 36.902

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.
The Coverage and capacity optimization can be divided into several sub-cases due to the objective and the parameters of the use cases. 
4.1.1
General description

Objective: 


Optimization of network coverage 


Maximize the system capacity 

Expected results: 


Continuous coverage of uplink and downlink channels

Increased capacity of the system 

Optimize the uplink load and coverage


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

4.1.2.1
Solution for Downlink BCH channel coverage optimization

4.1.2.1.1
Input data, definition of Measurements or Performance data

4.1.2.1.2
Output, influenced entities and parameter

4.1.2.1.3
Impacted specifications, procedure interactions and interfaces
4.1.2.2
Solution for Downlink RS and DSCH coverage optimization

4.1.2.2.1
Input data, definition of Measurements or Performance data

4.1.2.2.2
Output, influenced entities and parameter

4.1.2.2.3


Impacted specifications, procedure interactions and interfaces
4.1.2.3
Solution for Downlink Common Control Channel coverage optimization

4.1.2.3.1
Input data, definition of Measurements or Performance data

4.1.2.3.2
Output, influenced entities and parameter

4.1.2.3.3
Impacted specifications, procedure interactions and interfaces
4.1.2.4
Solution for Uplink Traffic Channel coverage optimization

4.1.2.4.1
Input data, definition of Measurements or Performance data

4.1.2.4.2
Output, influenced entities and parameter

4.1.2.4.3
Impacted specifications, procedure interactions and interfaces
4.1.2.5
Solution for Uplink and Downlink coverage matching optimization

4.1.2.5.1
Input data, definition of Measurements or Performance data

4.1.2.5.2
Output, influenced entities and parameter

4.1.2.5.3
Impacted specifications, procedure interactions and interfaces
4.1.2.6
Solution for Uplink capacity optimization

4.1.2.6.1
Input data, definition of Measurements or Performance data

4.1.2.6.2
Output, influenced entities and parameter

4.1.2.6.3
Impacted specifications, procedure interactions and interfaces
4.1.7
Solution for Downlink Capacity optimization

4.1.2.7.1
Input data, definition of Measurements or Performance data

4.1.2.7.2
Output, influenced entities and parameter

4.1.2.7.3
Impacted specifications, procedure interactions and interfaces
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