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1. Introduction

QoS verification and UL coverage optimisation are two general use cases for consideration in REL-11 work item of MDT enhancements.  In this contribution, the co-sourcing companies focus on the ‘QoS verification’ use case which has as main objective to improve the QoS experience of users.  Taking into account this objective, the co-sourcing companies propose that the following requirements should be addressed as part of the Release 11 Work Item on MDT enhancements: 
· Understanding amount of traffic generated in different locations within a cell to improve user experience.
· Assessment of user QoS experience in different locations.

2. Understanding Amount of Traffic Generated in different locations to Improve User Experience
In order to satisfy the increasing demands for mobile data (fuelled by the popularity of smart phones), operators need to significantly and constantly increase the mobile network capacity in order to satisfy the customers’ demands. From a user perspective, the data service has to be ubiquitous, irrespective of hot spots, cell edges and rural areas. Moreover, the Quality of Service is expected to be comparable to fixed networks. 

One challenge faced by operators in trying to satisfy customer expectations is to be able to identify where traffic hotspots are within a cell so that capacity can be provisioned in those regions e.g. by deploying small cells such as pico cells, WiFi hotspots or Relays. Data traffic distribution within a cell is inhomogeneous and depends on where subscribers in a cell tend to concentrate e.g. shopping area or train station but also on usage habits of subscribers in a certain location.  Identifying that extra capacity is needed in a shopping centre is probably intuitive enough. However, it is much more difficult for the operator to figure out that a group of users at a certain bus station generate a lot of data while they are waiting for the bus! Moreover, QoS related measurements like user throughput do not give a clear indication about the traffic demands in various regions within a cell since the achieved throughput is strongly influenced by the loading of the cell and available capacity to serve all UEs in the cell. 
Proposal 1: MDT functionality is required to allow an operator to obtain accurate geo-location information of where data traffic is generated in different locations within a cell. 

3. Assessment User QoS Experience in Different Locations

With the rapid growth of mobile broadband, the perception of subscribers about how good or bad the service provided by an operator is has shifted from the basic requirement to provide coverage for making and receiving a voice call to how good the operator network is in providing data services.

It has thus become vital for the operator to ensure right from the start of deployment of a network that the subscriber will experience a good Quality of Service (QoS) when using data services across the network and indeed in different regions within a cell. Only looking at the cell level statistics is not an effective way to understand the origin of QoS related problems and for operator to take the proper actions (e.g. whether to increase the coverage, the capacity or to change the RRM settings) (TS 36. 805 [1]).
 A drive testing activity with the aim to assess coverage in terms of signal quality (either traditional or based on REL-10 MDT functionality) will not be sufficient to understand the user QoS experience. This is because such an activity only gives an indication of how likely it is for a UE to be reached in a cell or to be able to access the cell.  An indication of ‘good’ coverage does not always translate into ‘good’ user experience.
 User experience depends on a number of factors such as the propagation conditions, parameter setting in the network, the cell loading and perhaps a fault in the UE.  In order to assess the user experience, QoS specific measurements on the uplink and downlink are required.  Possible QoS measurements of interest include achieved throughput, CSI (e.g., CQI, and for MIMO operation, RI and PMI), user plane latency and packet loss rate. One objective of the MDT throughput measurement is to ensure that a target minimum throughput is being achieved by UEs in different locations with the cell. If the measurements reveal that the target throughput is not being met, the operator will have to assess the origin of the low throughput measurements, which can be due coverage, capacity and/or RRM settings. For example, other measurements like CSI measurements together with the achieved throughput measurements can be used to indicate the difference between potentially achievable throughput based on channel quality with the actual throughput. Moreover, user plane latency can be used to indicate a potential lower layer problem, e.g., increase number of retransmissions in RLC/MAC, etc.
Even if an operator performs a drive test activity to obtain those QoS specific measurements in different locations in the network, this will only provide a snapshot of user experience at the time where the measurements are made.  Since the QoS experience in a given location is likely to change depending on factors such as network loading, network settings and type of user equipment being used, operator should be able to obtain frequent assessment of QoS experience of users under those different conditions. In order to achieve this objective, it is vital that the operator is able to collect QoS measurements for a specific UE or for a group of UEs together with location information frequently and from normal UEs without incurring a significant cost. The collected measurements can be used for different purposes including QoS area mapping, QoS benchmarking purposes and for trouble shooting of UE and/or network. 

Proposal 2:  MDT functionality is required to allow an operator to collect QoS measurements for a specific UE or a group of UEs together with geo-location information.  The relevant QoS measurements to assess user experience are FFS. 

4. Conclusions
In this contribution, the co-sourcing companies put forward two requirements for MDT aimed at assessing and improving the user QoS experience as part of the general use case of ‘QoS verification’. The following proposals are made:

Proposal 1: MDT functionality is required to allow an operator to obtain geo-location information of where data traffic is generated in different locations within a cell. 
Proposal 2: MDT functionality is required to allow an operator to collect QoS measurements for a specific UE or a group of UEs together with geo-location information. The relevant QoS measurements to assess user experience are FFS. 

RAN2 is kindly requested to discuss and agree to the proposals made in this document. 
References
[1] TS 36.805, ‘Study on Minimization of Drive Tests for Next Generation Networks,’ 3GPP


























































































PAGE  
1

