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1
Introduction

LTE system has to provide a competitive packet pricing in order to achieve the broader acceptance and the self organization technique has been promising both the cheaper deployment cost and cheaper operating cost, thus reduction of CAPEX and OPEX is key for the success of E-UTRAN deployments. The radio parameter tuning such as neighbour cell lists, the transmission power level of a radio base station and the tilt angle of an antenna takes large efforts for operators to keep the network away from failures over a long period of time. The radio tuning is generally performed based on an evaluation and/or examination process which employs a radio network design simulator. In order to increase the accuracy of a simulation, information about pilot strengths that are measured in service areas and information about positions where measured values are obtained are input to the design simulator. Intensive drive test campaigns are also typical in deployment phase of new radio networks. 

In this contribution, we examine the self-organization feature particular focusing on the self optimization of radio parameters such as neighbour cell relations, eNB transmission power and the angle of antenna tilt. 
2
Discussion
Need for SON assisting measurements
As already captured in Stage 2 TS, the SON assisting measurement can provide an alternative solution for the conventional measurement campaign/drive tests by the operators. The measurement campaign/drive test usually requires a huge man power for performing the test drives, visiting cell sites and manual measurements of pilot strength and positional information while driving etc. Apart from the cost of performing the measurement campaigns, this traditional approach also have a drawback of taking significant time to collect sufficient number of measurements over a large deployment area. After all, these measurement campaigns add up the running cost of the network then which prohibits the provision of lower cost per bit. Last but not least the taken measurements typically only present a snapshot of the network characteristics when and where the test drives were performed. Results of UE measurements for SON support could be used either for the direct input to the self-optimisation process, but also used as up to date base for network planning purpose. For these reasons, RAN2 agreed the support of SON assisting measurement which opens the possibilities of collecting a large number of measurements from the UE(s). 
Management of SON assisting UE

The SON assisting UE(s) can provide information about their own positions and, e.g., the pilot strength for self optimization operation of the EUTRAN. The management of SON assisting UE can be performed by the network (possibly the O&M server or a dedicated SON server, instructing the eNB to set up the required measurements). It is clear that the networks needs some knowledge which measurements can be configured with specific terminals. E.g. besides the classical UE capabilities as supported RATs/frequencies, some SON specific UE capabilities (location association by GPS etc) must be stored in the EPC.
SON assisting UE measurement quantity
As a baseline, the following SON related UE measurement quantity can be considered: 
· UE identity
When UE is sending SON assisting measurement, its identity can be sent for logging purpose. It should be discussed in other relevant 3GPP groups (e.g. SA3) how the users privacy can be ensured. A simple means could be to just report anonymous data towards the SON system.
· Pilot strength information
For the control of eNB transmission power and the angle of antenna tile, the pilot strength can be useful measurement quantity. EUTRAN supports the common pilot channel and therefore UE can measure this common pilot channel quality, such as Ec/Io as per UTRAN. This pilot strength information together with the positional information, it can be served as indexes for determining whether services of EUTRAN are available to UE in the measured position or not.
· Intra- and Inter-RAT neighbour cell relations
The UE could be instructed to report all detected cells including the pilot strength it could currently measure.

· Positional information 
It is still largely open issue how the positioning information can be measured by UE. Cell identity level positioning information can be available without any UE processing. However, the more detail positioning information is essential for radio planning and self-optimization. In reality, there are already a large portion of mobiles equipped with GPS capability in certain countries and there are also GPS based services available in commercial market, i.e. the users with GPS capability UE can search for his/her location on the map using the GPS location information already. Therefore we proposed to study GPS based location information for this positional information.
· RTT information: without GPS based location information, UE could report the timing difference between the downlink and its uplink to the network. This RTT information could allow the operators to find out additional information about the geographics /buildings /hills /tunnels /motorways /railway tracks etc. 
· Triggering Cause information;
This information intends to provide the reason for UE to report the SON assisting measurement to the network. Further discussion of this information will be captured in the following sub-section. 
· Time information
For a logging information, UE can provide the time information when the pilot strength was acquired.


Triggers for SON assisting measurement

The following reasons for triggering SON assisting measurement can be considered:
· Radio link failure during RRC_CONNECTED state;
When the radio link is failed and UE is lost the connection with the current serving eNB, this trigger can be used after UE is re-established its connection with the network. The network can then be aware of the location where many UE(s) lost the connection by accumulating the statistics of radio link failure and then radio configuration such as pilot power or antenna tile angle can be re-adjusted. 
· Call establishment failure;
Likewise the case of radio link failure, UE can report the SON assisting measurement when it failed to establish a call. 
· Handover failure;
Likewise the case of radio link failure, UE can report the SON assisting measurement when it failed to handover to the target eNB. 
· User throughput below a pre-defined threshold;
Likewise the case of radio link failure, UE can report the SON assisting measurement when it failed to receive the user throughput below the pre-defined threshold. 
· Explicit triggering by SON server
SON server can initiate this trigger based on past history of network load characteristics such as a high load time period and a low load time period. One more advantage of this SON server triggering would be that it allows a large number of SON assisting measurements at the same time instance rather than having them distribute over a long time period. This snap-shot capability would be beneficial feature to have to give the operator more control on the way that SON assisting measurements can be obtained.
· Predefined geographical area has been entered by the UE.
The Q&M or SON server might have preconfigured a “SON reporting area” for a particular UE. E.g. the UE might enter a defined Cell or Tracking Area were SON reporting is required and hence the UE will start to collect measurements and report, when this CI/TA is entered. Likewise GPS capable UE might have been pre-configured with a geographical area defined as a free polygon and shall start reporting for SON in this area once entered. Both provide operators the freedom to explicitly define the areas where SON reporting is needed (e.g. as there is a new eNB deployed, a area where increased dropped calls occur due to a coverage gap etc).
Reporting scheme for SON assisting measurement
When the all necessary measurements are available, SON assisting UE can send the measurement in a form of RRC measurement report message. The normal measurement reporting message shall be reused for SON assisting measurements. 

· The SON server then can collect a large number of SON assisting UE measurement reporting e.g. to improve the statistical significance of the measurement results. This reporting can be used for further network planning and self-optimization of the network but the details of this optimization technique is outside of scope of standardization. 
An example of usage of this SON assisting UE reporting would be having a visual map related the positions where the network malfunctioned (e.g. radio link failure, handover failure).

Radio tuning based on SON assisting measurement
Based on the received SON assisting measurement reporting, SON server can configure the radio parameter such as for example
· common pilot power

· antenna tilt angle
· neighbour cell relations
· etc
The proposed triggering cause information will help the network operator to focus firstly on more the urgent issues such as frequent call setup failure in one area than, e.g. low user-throughput in the other areas. Hence this triggering cause information allows a way to prioritize among different the self-optimization tasks and self-optimized areas as well.
4
Conclusions

It is proposed to discuss and agree on XXX proposed in this contribution:
· RRC based measurement configuration and reporting is used for UE assisted SON
· Measurement triggers can be 

· Network malfunction (e.g. radio link failure, handover failure, very low user throughput)
· Area of interest to report for SON (TA, CI, etc)
· It is possible to associate time/location information with the measurement report, e.g.
· Time stamp

· cell id, improved with:
· RTT / Timing Advance measurements
· GPS location information
· The confidentiality of the user location shall be ensured
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