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Discussion
1.
Introduction
On top of release-10 MDT baseline mechanism, Rel-11 WI for MDT enhancement focuses on the coverage optimization and QoS verification. One of use cases is ‘Usage of UE location information to do a QoS benchmarking geographical map’. This map can show either how much data is generated per area or which area provides different level of QoS than other areas. 
2.
Discussion
As discussed in [1], it would be beneficial if the location where a UE generates traffic is known to the network. This would be helpful for operators to decide where capacity should be increased by installing more network equipments. Also, if different level of QoS is provided at different location for same service, this information would benefit for network operator to adjust radio parameters.
2.1 Discussion on Traffic Type
Different types of traffic show different characteristics. If a certain UE is assumed to use a specific type of traffic, this UE can be used to perform specific measurement tailored to the type of traffic. Because network knows the requirement of the established bearer, selection of certain UEs per traffic type is feasible. Following can be considered for each type of traffic: 
Data for Background type of service

Typical example of background service is FTP. The amount of data for FTP service will not have much dependency on the location. As a UE moves around, the UE will have continuous flow of data in either uplink or downlink direction. In case where a user is uploading files to FTP server, the buffer of the UE is constantly full of data. In case where a user is receiving files from FTP server, the buffer at the eNB would be constantly filled with data. Thus, it can be assumed that buffers are always fully filled with data in either direction. 
When buffer is full, the user perception experienced by realized throughput depends on radio condition and eNB scheduling.  Thus, FTP service is a good candidate for throughput measurement. By periodically calculating the realized throughput per given unit of time, we can draw a geographical map of throughput. 
Data for Voice type of service

One of unique characteristic of voice service is that predictable size of data is generated at regular interval. Due to these characteristics, semi-persistent scheduling method was adopted for Rel-8 by assuming that regular allocation of similar radio resource can provide relevant QoS to the service. As a result, if we simply assume that QoS has correlation with HARQ operating point, this type of service can be used to measure QoS map. 
In general, as a UE moves from cell center to cell edge, if other parameters are equal, the average number of HARQ retransmission may gradually increase. But, if there is some irregularity in the average number of HARQ retransmission, it may have occurred in geographical areas where shadow or interferer exists. Thus, by monitoring the variations of average number of HARQ retransmission, network can determine whether there is any area where certain level of QoS is not met. 
Data for Interactive type of service

Web-browsing or instant messaging would be the typical example of this type of service. Though some data of these types of services has nothing to do with location, some data may be generated due to the location factor. For example, at bus stops, many users may generate a lot of traffic while they are waiting for a bus. Or, if there is an interesting advertisement sign at a specific point along the road, this location may trigger users to generate traffic. Thus, if we track the generation of data at these areas, traffic map can be generated to assist network operators.

However, tracking each individual packet would be unnecessary. Considering that each session can be separated by the packet burst, only the monitoring of the start of each packet burst seems enough. Simply this can be the time when a BSR is triggered and eventually when scheduling request procedure is initiated. If we assume that there was no traffic before the packet burst started, the UE probably first starts RACH procedure. In this sense, by monitoring the random access of UE and the associated location, eNB can identify the area where traffic is generated.
Conclusion 1:

It is proposed to monitor:

- Throughput for FTP type of services
- HARQ related information of conversational type of service
- Triggering of Random Access Procedure of interactive type of service
2.2 Measurement trigger

One aspect to consider is who the main entity of monitoring is. For example, if HARQ retransmission number is measured, this can be done either at eNB or at UE. If monitoring of a triggered BSR is required, this also can be monitored both in eNB and in UE. Though measurement at UE is more accurate than at eNB, the difference will be very small. Then, to reduce the amount of reporting information over the air interface and to ease the burden of monitoring at UE, it would be preferable to perform measurement in eNB as much as possible.

Conclusion 2:

It is proposed to use eNB-based monitoring.
3.
Proposal

It is proposed to monitor following items for MDT:
- Throughput for FTP type of services
- HARQ related information of conversational type of service
- Triggering of Random Access Procedure of interactive type of service
4.
Reference

[1] R2-115046, Mapping Traffic Volume within a cell, Vodafone. 






















1
1

