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1 Introduction
A use case for QoS verification was proposed in [1] (under the name of “Radio Quality Characterization”) and in [2], but more information on the use of the related measurements were asked. 
This document provides additional details about the use cases and proposes a descriptive text for the TR 36.805.

2 Discussion 

2.1 Objectives of the use case
In the initial deployment of a new radio access technology, the main objective for an operator is to assess the quality of service experienced by the end user, in order to check if it is in line with the performance target defined in the planning strategy and more in general to test the overall performance of the technology along the subsequent deployment phases.
Traditionally the first step is to verify the coverage, possibly also in indoor [3] and the reliability of the mobility procedures (e.g. railways and highways). However since the introduction of HSPA, the verification of the quality of service in a way that allows to correlate with the user experience, e.g. in terms of user throughput has become an important KPI, also in the first phase of the network deployment. This will be even more important for LTE where the mix of different type of service classes scheduled on the same radio resources will happen very soon.
As the reasons for un unexpectedly low QoS may be different, e.g. coverage, load or user mobility, only looking at the cell level statistics is not an effective way to understand the origin of the problem and take the proper actions (e.g. whether to increase the coverage, the capacity or to change the RRM settings). Moreover the problem may be localized in the cell due to particular propagation conditions or uneven traffic distribution.

The verification of the QoS is a crucial task of the current drive test campaigns; moreover, in order to provide a reliable statistical analysis of this kind of performance, extensive drive test should be performed with huge costs for the operator.
The possibility to periodically collect such measurements, even if for short periods and on a limited number of UEs, would be more cost effective and more reliable from the statistical point of view. Moreover, as for other use cases [3], the possibility to collect the measurements by the UE increases the “coverage” of the analysis, as it is possible in inaccessible areas or in indoor, that is where a considerable portion of the traffic is generated.
2.2 Measurement logs
In principle in order to assess the performance of QoS related radio procedures, several measurements in the radio protocol stack may be used, with different effectiveness and relevance to the radio procedures.
As a first step and also in order to limit the implementation impacts on the UE, the logs related to the data volume presented in [4] for the Capacity optimization use case may also be used to derive the user throughput per Data Radio Bearer. For the reasons explained in the previous paragraph, the user plane logs should be collected together with radio measurements and location information where available.

The definition from [4] is reported in the following table for reference.

	Trigger type: Periodical event triggered
Triggered when one ore more DRBs are configured

	Configuration parameter(s):
· Periodic timer (T) (seconds)

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
	

	Time info
	· Time at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	

	Radio environment measurement
	· Cell measurements that are available at the trigger
	

	User plane measurements
	· UL / DL data volume per DRB in the period (above PDCP)
· UL / DL packet loss rate per DRB

	definition of packet loss rate like in 36.314


3 Proposal

In this document, the justification for supporting the QoS verification in the context of minimization of drive test has been proposed. Moreover a possible measurement event, also used for other use cases, has been identified as suitable also for the QoS verification.
It is proposed to:

· include the description of the use case “QoS verification” in the TR 36.805, as described in the Annex

· consider the feasibility of the measurement logs described in section 2.2
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Annex - Text proposal for TR 36.805
5
Use cases

[Editor’s note: This section describes the identified use cases. Only agreed use cases will go into this section and it is not meant to list all the use cases that are “proposed”.]
5.1
Coverage optimization
Information about radio coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization (e.g. idle mode mobility parameter setting, common channel parameterization), as well as backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Additionally  the detection of coverage problems (e.g. coverage holes, pilot pollution, low user throughput, etc.) in specific areas is performed, e.g. based on customers complaints, along roads or train lines, in case of special events.
5.2
Mobility optimization
Mobility optimization is an important part of network operation. Information about mobility problems or failures can be used to identify localized lack of coverage or the need to adapt the network parameters setting, e.g. in order to avoid too early or too late handover and to improve the handover success rate and overall network performance.
5.3
Capacity optimization
The operator needs to be able to determine if there is too much/little capacity in certain parts of the network i.e. to detect locations where e.g. the traffic is unevenly distributed or the user throughput is low. This helps to e.g. determine placement of new cells, configure common channels and optimize other capacity related network parameters.  
5.4
Parameterization for common channels 
User experience and/or network performance can be degraded by suboptimal configuration of common channels (e.g. random access, paging and broadcast channels). Detecting problems (e.g. on UL or DL common channel coverage) or analyzing the performance (e.g. connection setup delay) for the procedures associated with common channels, helps network parameter setting and configuration change for system performance optimization, (e.g. RACH channel parameters are set as a trade off between congestion and capacity)
5.5
QoS verification 

One of the objectives of the network performance analysis is the verification of the quality of service (e.g. user throughput).  This also allows detecting critical conditions and determining the need to change the network configuration, parameter settings or capacity extension.
