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1
Introduction
Immediate reporting mode is being developed within MDT WI [1] scope in order to support coverage optimization use case. One of the most principal inputs to get knowledge about signal levels of the network and complete view of the coverage is periodical DL pilot measurement. 
However, some concerns have been raised [2] on C-Plane and OAM signalling load that can be introduced by immediate reporting triggered by UE periodical measurements. 
Thus, the document addresses potential network performance implications of periodical reports for MDT purposes.
As conclusions, it looks that the MDT reporting does not introduce any significant changes and the existing limitations already protect a network burden.
2
Discussion
3.1
Periodic measurements concept

The main purpose of periodical reporting for MDT is to carry out coverage mapping. Collecting data from UEs distributed in all parts of the network allow operators to perform design verification, identify and categorize network coverage.  
The existing RRC measurement configuration already makes available periodical measurements. However, to get reliable picture of the coverage in terms of signal levels per physical location, the MDT solution involves UE measurements that provide positioning data (e.g. RSRQ, RSRP or Latitude, Longitude, Altitude), that can not be derived from the current periodical RRM measurements. Since, additional data are needed to position subscriber through the whole call, amount of MDT measurements increases. 
Despite the additional volume reasoned by positioning information, one can assume the existing configuration parameters can be considered for MDT periodical measurements. Namely, taking into account:

· the existing RRM measurements report can be sent at the specified time interval, which ranges from 250ms to 64 sec in UTRAN or 120 ms to 60min in E-UTRAN,

· measurements contained in periodically triggered measurement reports have to meet some accuracy requirements defined in [4], i.e. 120ms will be too frequent to collect samples e.g. for coverage mapping
quite likely scenario assumes that MDT measurement configuration triggers the reporting with 2-10 sec interval and the amount of UE measurements performed for MDT purposes will be increased by positioning information comaring to the existing RRM measurements content.
3.2
Radio network load 
Based on the above assumptions, exemplary radio resource consumption has been estimated in [5], where the estimation of the real time periodical measurement assumes 50 UEs per cell performing such measurements.

Since coverage itself is statistical in nature and the coverage measured by drive tests, especially those measuring rare effects, should meet enough number of samples, we can assume there might be a need to activate different approaches for the MDT measurements in order to get sufficient number of valid samples and create realiable statistics. It seems obvious that the measurement data is better to collect in different times of the day and/or separately during the working days and weekends. Users are normally moving in different locations during the working hours and spare time. Hence, evidently the measurement campaign has to be spread over several hours during the day and over several days during the week to get enough samples from all locations in the network. This will allow the averaging of the load impact over longer longer time period lowering the probability of instantaneous excessive load due to the MDT reporting.
In addition, considering that we might have large dynamics in terms of scheduled users and the sites will vary according to different conditions such as the geographical location, one could also consider having the measurements performed in a few iterations. Anhyhow, it is probably more efficient to focus the MDT activity on smaller regions (reasonable number of users), and if initial coverage map is possible to obtain, the MDT measurement data shall be analysed with post-processing tools and compared against the defined target. If any problem is found, corrective action, either by parameter changes or physical changes could be performed to improve the network performance. Then measurements can be conducted again. 

Thus, following given assumptions and analyses in [5], we present how different configuration scenario will impact uplink capacity of the radio interface in the 20MHz band.
	# users
interval
	20 users
	50 users
	100 users

	2048 ms
	0.068%
	0.17%
	0.34%

	5120 ms
	0.027%
	0.07%
	0.14%

	10240 ms
	0.014%
	0.034%
	0.07%


Table 1: Uplink capacity investment for different MDT configuration scenarios
Since reporting behavior is configurable, the number of subscribers configured to perform MDT measurements and reports periodicity should consider the trade-off between resources involvement. However, according to the above evaluation, the worst case approximation shows 0,34% overhead in theory. 
In addition, [8] provides quantitative results based on dynamic system simulations of radio performance with immediate periodical reporting. The impact was assessed in terms of average user throughput, signalling delay, mobility performance and number of RLFs, and shows the evidence on no meaningful impact on the normal operation.
Hence, the main finding that can be noted is:

Conclusion:  Radio resource consumption is negligible while using periodic MDT measurements. 

3.3 Measurement transfer and processing at OA&M level
RAN-OAM interface and network management likewise will be carrying MDT data. Hence, in this section we take a look at potential MDT implication at this level. 

As agreed in SA5 [7] the operations for MDT management will make use of the existing Trace functionality to collect MDT measurements. The Trace is already now able to collect RRC signalling messages including the measurement reports sent by the UE.  Therefore, OAM signaling and operations should be quite easily adopted to operate MDT function. However, the network performance requires also some attention, since tracing UE periodical measurements, although available so far, will be performed in wider range.

From standardization point of view, there is no Trace capability limitations within a NE (e.g. maximum number of simultaneous traced mobiles for a given NE) or any functionality related to these limitations (e.g. NE aborting a Trace Session due to resource limitations) specified. Hence, we assume the solution: 

· heavily depends on implementation way,
· relies on radio interface restrictions. Since radio interface requirements are the most critical in terms of capacity, and it can be shown that the interface can carry periodical MDT data without meaningful implications, RAN-OAM interface should be able to manage periodical records transmission as well.
Moreover, it should be noted that the current Trace configuration is scalable in a way that provides different level of information. Besides collecting “all” tracable data per selected UE throught different interfaces, there is a simple method to prevent transrefering unnecessary information Hence, for UE periodical measurements, operators can deduce very efficient monitoring.  A specific trace depth for RAN MDT or coverage mapping purposes can be used to filter out specific interfaces and to list in trace records only RRC protocol and those RRC messages or even Information Elements, which are needed. When configured network node (eNB or RNC) receives MEASUREMENT REPORT message, which contains traffic volume measurement report from the UE, a trace record can be activated to capture incoming UE information. This can help to reduce much the collected data and the OAM load.
From the analyses, it looks like to be a fair assumption that MDT periodical measurements put forward to OAM will not bring significant load concentration as well.

4
Conclusion
Based on the discussion, it can be concluded that MDT periodical measurements will certainly appear to eNB/RNC-OAM interface and management system itself. However, no significant implications are founded for periodical UE measurements. 
Therefore, we suggest:

Conclusion:  Radio resource consumption is negligible while using periodic MDT measurements. 
The radio interface is the most subtle one. Since the increase caused by periodical measurements and performance implications are slight on the radio interface,the load brought to RAN-OAM should be also managable. 
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