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1.  Introduction
For operators to manage their radio networks, performance management is important. It is not unthinkable that markets for an operator is judged based on performance management data. Hence for the competitiveness of LTE as a technology it is important that performance management is outlined in a way that it evaluates the performance of Network Elements, not how the implementation in a Network Element works. If specified how, then it might be of higher interest to achieve higher performance management values than better end user perceived service quality.
For evaluation of Network Element performance, a set of Key Performance Indicators (KPIs) should be defined. This discussion paper outlines the proposed way forward for KPI standardisation.
2.  RAN performance monitoring
2.1  Background

Measurements can be divided into the following categories:

A) Measurement for the purpose of Telecom Management, e.g.

a. IP Throughput

B) Measurements for the purpose of RRM, e.g. 

a. Historical information, such as inactivity time
C) Measurements for the purpose of SON, e.g.
a. RACH load indicator
Where to initiate standardization of measurements should depend on the purpose with the measurements. The different 3GPP groups have different responsibility and hence the contributions for measurements should be initiated in accordance with the 3GPP group responsibility. As seen in [1], measurements for performance monitoring have been initiated in a RAN2 paper. It is our understanding that performance monitoring needs to be specified for the telecom Management purpose, and thus the discussion should be initiated in SA5. 

2.2  Objective
The primary objective is to propose a clearer view of in which 3GPP group the definition of  different measurements should be initiated. A secondary objective is the proposed guideline for KPI standardization and the KPI categorization.
3.  KPI standardization 

3.1  3GPP group inter working

The measurements for category A should be initiated in SA5, the measurements for category B should be initiated in RAN2 or RAN3 (depending on the use case) and the measurements for category C can be initiated in either SA5 or any of the RAN groups if the measurement clearly concerns the RAN working groups. 

If e.g. a telecom management measurement requires information from an UE, then the transportation of this information to the eNB over the open interface requires RAN2 standardisation. Note though that in this case, it would be normal to initiate the standardization based on a LS from SA5, not the other way around. RAN2 should not specify measurements for the purpose of Telekom Management unless first identified by SA5 as required to realize an agreed KPI.
3.2  Top-down approach for telecom management
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The operator is responsible for providing good services through efficient use of scarce RAN resources. The way that RAN contributes to the performance of these services should be considered as KPIs for the RAN. The main service of the eNB is to transport IP PDUs bidirectional between the Uu and S1 interfaces and hence the eNB KPIs should preferably be defined accordingly. To trouble-shoot KPIs a top-down approach is proposed. E.g. with Throughput on IP level as a KPI for non-GBR services, the sub measures for such a KPI would for most vendors implementation include radio environment quality, sharing of air interface and HW resources in the eNB and transport network limitations. The resources themselves as well as the inter-working between different resources can differ a lot between eNBs from different vendors. Hence values of such a sub-KPI measure requires vendor specific interpretation and such a measure is therefore not a good candidate for standardization.
For some KPIs, even if the KPI definition could be common across equipment vendors and network operators, the Network Element’s raw counters may not be. It is different between vendors, and can change over time as the Network Elements or the technologies evolve. 3GPP specifications allow different implementation alternatives that consequently lead to non uniform counter updates or even different counter definitions between vendors. Hence KPIs should be well described, including a clear rationale, but the details about which measurements (counters) or formulas to use should not be standardized.

The best way to secure the top-down approach is to start the KPI definitions in SA5. 

3.3  Guideline for standardized KPIs
· KPIs shall show performance of eNB, not how the eNB does it

· KPIs shall relate directly to the services the eNB offers in relation to end-user services

· KPIs shall be worth money to operator, i.e. KPIs that operator won’t invest on tuning should be avoided
· KPIs shall be based on a well described use case
· KPIs shall be based on information available on the open interfaces

· KPI shall only be standardized on a conceptual level, not specific on details
· Standardization of internal eNB measurements (non-KPIs) can limit the performance and evolution of eNB functionality, hence it shall be avoided
3.4  Proposed KPI categories
· Accessibility: See the definition in ITU-T E.800. 

· Retainability: See the definition in ITU-T E.800.

· Integrity: See the definition in ITU-T E.800. Basically Integrity KPI category is the connection quality related KPIs, like Throughput.

· Mobility: This KPI category contains the Handover related KPIs.
· Utilization: This KPI category should contain the traffic utilization of the interfaces and throughput measurements on network level. No internal eNB measurements
· Availability. This KPI category should contain measurements that indicate the availability of the RAN towards UEs for access.
4. Conclusions
Measurements have different purposes, the initiation of measurements should match the responsibility of the 3GPP group. When it comes to KPIs, they should be initiated and standardised in SA5. 
KPIs shall not be standardised in implementation specific procedure level, since that might limit the implementation of an eNB.
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