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1
Introduction and Motivation
Self organizing networks are an important part of an operator’s plans for the future. In Release 9 and beyond, the cellular network is expected to be populated by a very large number of small femto and pico eNBs, that may be deployed in an unplanned manner. This makes it absolutely crucial that networks are organized and optimized in an automatic manner.
Once a cellular network is deployed, and during subsequent operations, the operator typically employs a large array of drive tests to take elaborate measurements of RF quality in the field. These measurements are then utilized to optimize the network. Manual drive tests are very expensive, and only capture a snapshot of the RF conditions in the field. When the RF environment changes significantly, e.g due to new deployment of femto and pico cells, the drive tests will have to be re-done. Because of this, automation of drive tests has become an NGMN requirement for R9 [1] and therefore a top operator priority for their next generation networks.   

This document proposes a solution that utilizes new measurement capabilities in UEs in order to augment the information available at the OAM on the status of the network and can grately reduce operator’s dependance on manual drive tests. 

2 High Level Principles

2.1
Broad Outline

The key idea is to introduce a brand new logical interface between the UE and a SON server
 in the OAM network. This will complement the information already available over 3GPP interfaces:

· Communication between eNBs and OAM (3GPP management interface Type 1 (Itf-S) and Type 2 (Itf-N))
· Communication between eNBs (3GPP X2 interface)

· Communication between UE and eNB (3GPP Uu interface)

While the information available to OAM over Itf-N interface is vast and resourceful,  it is limited to providing only an cell-level view of what UEs are experiencing in the field. Moreover, this information is statistical in nature (i.e. formatted as a set of performance statistics collected over certain period of time) and does not reflect individual events, such as individual call dops, connection setup failures etc. Finally, some information about the UE experience is not known or communicated to the eNB, such as idle mode performance.  By harnessing the measurement capabilities of the UEs directly, a much larger array of measurements could be tracked by OAM and used for network optimization.
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Fig 1: Broad view of UE SON Reports

2.2 Procedures
1. UE informs the SON Server about its SON measurement capability. 

It is to be expected that different UEs will have different capabilities for making measurements. The simplest example is GNSS support – UEs that have it may be able to calibrate their measurements with exact location. Thus, the UE SON Reports needs the ability for the UE to inform the SON Server (in a standard compliant way) about its capabilities. 
2. SON Server delivers policy to UE 
In return, the SON Server can take the UE’s measurement capabilities into account and provide to the UE the measurement policies that it needs to follow. This would include a listing of the events that the UE needs to log, and reporting mechanisms.
3. UE logs standardized events
The UE then logs the events that are configured by the SON Server.
4. Data compression is used to summarize key event information
While the UE measurement logs may be quite large, these can be compressed and/or summarized to present only the key information to the server.

5. UE logs are reported to the SON Server
Finally, the UE SON Reports are sent to the SON Server. Based on the specified policy, the UE SON Reports may be reported periodically or during low traffic periods. Alternatively, the server may page the UE to explicitly request the UE SON Reports. 
The full effect of the UE SON Reports are best utilized when all (or most) of the UEs in the field support it. But the benefits to the operators will become evident even when only a few of the UEs support the feature initially. Limited measurement capabilities in the field will grow incrementally as more and more devices become capable. 
3
Components of UE SON Reports 
There are two key components for the UE SON Reports: Measurements, and Transport. The following sections describe these in more detail.
3.1
Measurements
The measurements that are carried over the UE SON Reports complement the UE measurements that are already available at the eNB and that could be easily reported to the OAM (i.e. RRC measurement reports). As such, the UE measurements for the UE SON Report need to be defined in a way to provide a complete picture to the SON Server. 
An example of an UE Measurement event that could be reported with the new logical interface is the RLF structure showing the required data fields:.
RLF Event 

{

· Timestamp

· Position
· If available

· Serving cell

· Target LTE cell
· In case of RL re-establishment

· Target inter-RAT/frequency cell
· In case the UE re-enters the service area in other RAT/frequency

· Include time to access the cell in the new RAT/frequency

· Channel measurements prior to the RLF failure
· Signal quality from serving and monitored cells for N secs

}

Other kinds of reports that may be carried over the UE SON Channel include:
· RF coverage reports

· Failure events
· RACH failure, 
· RRC connection set up failure, 

· Cell re-selection failure

· Feedback
· Radio environment history

· Performance measurements
· Throughput, 
· Application layer QoS
3.2
Transport Mechanism

An application layer communication enables the feature to be implemented at the two end-points (UE and SON Server), without affecting the RAN or CN nodes. This allows for quicker standardization and development cycles. Furthermore, an application layer protocol ensures that the feature is RAT-agnostic. Thus the same transport protocol may be used across technologies, especially for multi-mode devices.

In order to transport the UE SON Reports between the UE and the SON Server, a standardized protocol is required. The SA5 study item [2] lists OMA DM and TR 069 as two existing candidate protocols:

· OMA DM is a mobile device management protocol often used for configuration of UEs
· TR 069 is a CPE management protocol that is being augmented to support configuration and management of HNBs for 3GPP.

It is expected that one of the two protocols listed above will be able to provide the requisite transport for the UE SON Reports. In general, the UE SON channel needs to be a standardized interface that can transport the following types of objects:
(1) UE capabilities (UE ( SON Server)

(2) UE Policies (SON Server ( UE)

(3) UE Measurement reports (UE ( SON Server)

4
Standardization Tasks: Worksplit between SA5 and RAN
Given that the UE SON Reports are implemented over an application layer protocol, neither the RAN nodes, nor the CN nodes need to be modified. Consequently, the standardization effort is limited in scope. There are two broad categories of standardization tasks:

1. Managing and configuration of capabilities, policies, and report formats in the new logical interface between UE and OAM 

2. Specification of the transport protocol used for UE SON Reports

3. Actual definition of the UE capabilities and of the measurements

SA5 should be in charge of the first tow tasks.. RAN(2) should be in charge of the third task
4.1
Managing and configuration of capabilities, policies, and report formats: SA5
The object models needed to describe the UE capabilities, the measurement policies,and the measurements will have to be defined. 

· The measurement object models include the descriptions of the object container that will be populated with the measurement fields defined by RAN(2)
· The capabilities object models include containers to list the (group of) measurements  that the UE is capable of reporting, as defined by RAN(2)
· The policies object models including description of  the logging and reporting policies for the UE. 
SA5 is ideally suited to specify these tasks, and has in fact started a study item in [2].

4.2 Specification of transport protocol
A transport protocol suited for the UE SON Reports needs to be chosen by SA5. This transport protocol should be able to handle:

1. UE SON measurement capabilities (UE ( SON Server)

2. UE SON measurement policies (SON Server ( UE)

3. UE SON measurement reports (UE ( SON Server)
4.3 Definition of measurements and capabilities: RAN (primarily RAN2)
The UE measurements that are required at the SON Server will be specified by RAN2, taking into account the scope and variety of measurements already available at the eNBs. Details of the measurements include:

· Type

· Frequency

· Logging

· Deriving relevant statistics from the data

· Compression techniques for storage 

In short, RAN2 can specify the measurements that an UE-SON-Report-capable-UE may support. A corollary of this exercise will be to populate the object models for transport over the new logical interface.. The definition of the measurements should also include the formats for logging the measurements, the techniques for deriving relevant statistics from the data, and compression schemes for storing the statistics.

Additionally, RAN2 will also have to specify the measurement capabilities that the UE reports to the SON Server. This information will be used to populate the object models that SA5 will define to describe the UE SON measurement capabilities. 
5 Conclusion
It is proposed to agree on the need for UE SON Reports. The work split between 3GPP groups should be as described in Section 4
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� The term ‘SON Server’ is used here to describe an OAM entity that performs SON functionalities or collects the data used by SON functionalities. This could be a single logical entity, or  multiple logical entities..
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