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Discuss and agree on the proposals
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3 Introduction

There are requirements specified for area based MDT in TS 32.441 and TS 32.421 on the desired minimum and maximum number of UEs that should take part in MDT data collections, as well as, for the minimum and maximum number of samples that shall be collected. The interpretation of the requirements and the possible solutions to fulfill the requirements have been under discussions at previous meetings. At SA5#83 a use case description [1] has been added to 32.421 stating that the desired maximum number of UEs and data samples are needed to avoid waste of network resources but no notification needs to be sent, while the minimum number is needed to trigger manual drive test actions and a notification needs to be sent.
In [2] the two main approaches of implementing a notification solution have been discussed, either above Itf-N (based on TCE side implementation) or below Itf-N (implementation on IRPAgent side). To implement the notification mechanism below Itf-N, the PM threshold functionality has been proposed.
In this contribution we investigate how these requirements would be possible to fulfill and evaluate different solutions.
4 Discussion
4.1 Requirement on counting the number of UEs

The requirements and the use case in TS 32.421 and in TS 32.441 talk about counting the number of unique UEs that take part in the MDT data collection. It is, however, unclear how the eNodeB should distinguish the unique UEs as it does not have access to unique UE identities. 

Moreover, the UEs would typically switch between idle and connected state quite often and the eNodeB is unable to distinguish whether it is the same or a different UE that disappears and appears again after a connected-idle-connected state transition. The eNodeB may count only the number of RRC connections or RAB sessions but even the counting of RRC or RAB connections could be biased depending on different system parameter settings.
For example, the value of the RRC inactivity timer could largely influence the number of RRC connection setups and thereby the counted number of connections. When the inactivity timer is short, the UE will go to idle more often and the number of idle-connected transitions will be higher, resulting in higher number of counted connections. 
We note that the counting of distinct UEs could be possible to realize above Itf-N in a TCE based solution, provided that some UE identity – with the necessary anonymization - is delivered in the trace data. 
We conclude that it is not possible to fulfil the requirement on counting the number of distinct UEs with a RAN (i.e., eNodeB) based implementation. Only the counting of RRC connections or RAB sessions would be possible. The possible alternatives would be to develop a TCE based counting solution that can take into account number of unique UEs or to change the requirement and replace the counting of distinct UEs with counting of RRC connections (or RAB sessions).
Proposal 1: It is proposed to clarify the requirement on counting the distinct number of UEs by changing it to counting the number of RRC connections.
4.2 Solution alternatives

In what follows we investigate solution alternatives for counting the number of samples and connections and invoking the necessary actions in case maximum or minimum values are reached.
We can identify three main alternatives depending on where the counting and generation of notification takes place:

· eNodeB
· DM

· NM.

The first observation is that the eNodeB based and the DM based solutions can be treated as one case from standard point of view as it is out of the standard’s scope how the functionality and the interfaces are split between eNodeB and DM. For example, if the collected data can be made available in the DM in a timely manner, the DM may perform the counting and generate the potential notification over Itf-N. Otherwise the eNodeB may perform the counting and send trigger to DM, which propagates the notification over Itf-N. The specification impacts in case of these solutions are primarily in terms of the configuration of min/max values and the sending of potential notifications over Itf-N. 
In the NM based solution, the counting of collected data and the raising of notification toward the operator would be done above Itf-N in NM layer. Similarly, any action that may need to be taken in response to the counting of collected data can be determined in the NM layer. In order to ensure the timely counting and triggering of actions, this solution would require delivering the MDT trace files to the TCE within certain time limits. As a simple solution it would be possible to adopt a delivery method similar to periodic PM counters where the MDT trace file would need to be sent to the TCE the latest at the end of e.g., each 15 minute period.

The advantage with the periodic delivery of trace files would be that it solves not only this particular use case but opens up the possibility for further use cases that benefit from close to real-time availability of MDT data.
Proposal 2: SA5 shall discuss the possibility of periodic delivery of MDT trace files to TCE. 
4.2.1 Maximum number of connections and samples
As described in the use case in [1], by specifying the maximum number of UEs and samples to be collected for an MDT job it is expected to prevent waste of network resources, so that no more data is collected than necessary. However, no notification needs to be sent in such cases.
To fulfil this requirement with an NM based solution, it would require no additional standard changes, as the detection of maximum number of samples reached could be done in the NM layer and the corresponding MDT trace sessions could be stopped with the existing trace IRP mechanisms on Itf-N.

In case of a network based solution (i.e., RAN/DM based), where the counting is performed either in the RAN or in the DM (depending on implementation), there is specification work needed to describe the expected action when the maximum number of samples is reached. The action may include the stopping of activation of further trace recording sessions (in an area based MDT session). It is also necessary to add new parameters of maximum number of connections and samples in the MDT trace job configuration.
4.2.2 Minimum number of connections and samples
When the minimum number of samples or UEs is not reached within a time window, the operator is expected to be notified to trigger manual drive tests. Similarly, as to the previous case, the counting of samples and connections could potentially be done above Itf-N in the NM layer, in which case there are no additional specification needs. In this case the NM layer detects when the minimum number of samples or connections are not reached within a time limit, in which case the NM layer application raises trigger to the operator.
In case of a network based solution the counting is performed either in the RAN or in the DM (depending on implementation) and the DM raises a notification over Itf-N, specifically defined for this purpose. In this case, the event/notification is proposed to be conveyed over the Notification IRP. The required specification work would include the definition of a new event/notification type and the addition of new MDT trace parameters for minimum number of samples, connections and the corresponding time window.
5 Proposal

In accordance with the discussion above it is suggested to agree on the proposals above and implement the changes in TS 32.421 and TS 32.441 according to the CRs in [3] and [4]. 
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