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Decision/action requested

Consideration of proposal to enhance the current draft TR 32.827 to facilitate selection of UEs for participation in the collection and reporting of measurements
2
Background
Some use cases for UE reported data are difficult to achieve using the control plane and user plane architectures proposed in the current draft TR 32.827.  Some enhancements to the control plane (eNB involved) architecture to address these issues are proposed in the text below.
3. Proposals
To add the following texts into the draft TR.
==============================Start of Modification 1=======================

4.1.1
Management aspects of MDT/SON

4.1.1.1
Device management aspect 

Selection of devices participating in data collection
Mobile devices are expected to be used for data collection for MDT and SON purposes.  Mobile devices do not belong to network operators. It is certain that operators’ use of users’ devices for purposes of reducing OPEX will be met with strong public scrutiny. Consequently, devices involvement in data collection for MDT/SON will need to be controlled by the operator according to specific policies, which will need to be configurable on a per-device basis. 

For example, operator may decide to obtain the right to involve in MDT/SON data collection selective users in exchange for a service discount. Or, operator might want to involve in MDT/SON data collection only devices from users who subscribed to a specific service. It is relatively easy to envision various other groups of users who could be selected for participation in MDT/SON efforts (e.g. operator employees, data-only users, users with a particular device model, VIP users etc.). 

In parallel to the above, operator might want to involve only devices that have more than certain amount of battery life and/or storage space remaining, for example more than 75%.  

Similarly, operators might need the ability to configure the intensity at which each device is involved in MDT/SON data collection. For example, some users might be willing to take 20% hit on their battery life, whereas others could take more or less. Or, some users may be willing to participate on weekends only. Or, some users may accept to participate only when they are located inside certain geographic area, e.g. close to their home or office. 

One could also envision that, for privacy/billing or any other reason, operators might need to keep records of which devices were involved in data collection and at what times. 

Device management policy using any combination of the above elements is feasible.

Retrieval of device capabilities and user preferences

UEs terminal used for measurement logging/reporting for MDT shall be able to indicate a set of capabilities which allows the network to carefully select the appropriate devices for specific measurements. Device capabilities might reflect capabilities for log storage and battery capacity, as well as capabilities for logging and reporting specific failures and/or measurements. 
Alternatively, the policy for log storage, battery capacity, triggering conditions, etc shall be communicated to all UE terminals in an area of the network and the UEs will self-select themselves for measurement logging/reporting for MDT according to the policy.
Users may be engaged in selective data collection depending on their preferences. Users may configure their preferences in their profiles. Operator may provide users with tools to configure their preferences with respect to the use of their devices for MDT/SON via GUI.

Summary 

OAM is the network entity responsible for configuring policies and retrieving user preferences and profiles. OAM has all the required information to be able to implement policies for device management aspect of MDT/SON described above and/or any other. OAM should also be able to retrieve user preferences and profiles. 

4.1.1.2
Device management aspect of data collection 
According to [1], Section 4, operators must have the ability to configure measurement logging/reporting for MDT independently from RRM tasks. The following considerations must be addressed with respect to the management of data collection for MDT/SON:

Policy-based vs. on-demand (real-time) data collection and reporting 

Logging and reporting of failure-inducing conditions and failure events is the main purpose of data collection using mobile devices. By definition, failures are coupled with the loss of connectivity to the radio network. Also, data collection in idle mode must be possible. Therefore, devices cannot report failure logs to the radio network in real time. Consequently, either devices must have a pre-configured policy for data collection and reporting or some mechanism for communication of policy for data collection and reporting to devices (both in active and idle modes, e.g. by broadcast communication) to avoid the need for constant radio connectivity.  

Type of data to be collected

Operator may also need to have the ability to configure which data needs to be collected and when. As explained in section 4.1.1.1, this needs to be doable on a per-user basis. For example, mobile devices might be configured to log failures that they experience most frequently.
Selection of geographic areas inside which the data will be collected 

Operators may want to limit the scope of data collection for MDT/SON to within specific geographic areas. Examples of such scenarios include addressing customer complaints, improving coverage along roads or train lines, ensuring good coverage for special events etc. Since these areas will depend on the user distribution, these areas will not overlap with cell/eNB boundaries. In order to resolve this, the operator might want to configure the devices to autonomnously trigger data collection when they enter certain geographic area. As discussed above, devices can initiate data collection without the need for a connection (e.g. RRC connectivity) with the radio network.
Selection of data collection and reporting times

Certain data related to MDT/SON might be of interest to operators only in certain times. For example, data collection can be configured during busy hour, when the probability of failures is largest, whereas reporting can be configured during off-peak hours to better distribute network load over time. Moreover, peak hours and off-peak hours for different services (e.g. voice, data) might be different.

Summary

Similar to the conclusion in Section 4.1.1.1, the conclusion of this section is that OAM should be able to configure policies for configuration of data collection for MDT/SON purposes, as described above. 

==============================End of Modification 1========================
==============================Start of Modification 2=======================
4.3.1.1
General 

The eNB involved architecture is shown in figure X.

[image: image1]
Figure X: eNB involved architecture
As described in 4.1.1.2, a capability is needed to gather data from UEs experiencing specific network conditions (such as poor coverage, high interference, low throughput, high packet loss rate), in certain locations or other criteria.  The eNB has insight into the conditions of its active UEs.  For instance, the eNB will know something about the level of coverage the UE is experiencing.  Thus for certain triggering criteria, the eNB can select from its active UEs and configure only those UEs that satisfy those triggering criteria.

But the eNB likely cannot know everything about its active UEs.  For instance, it likely has no idea about how many UL packets are erased in the UL queue at the UE.  Also, the eNB knows nothing about the network conditions of the idle UEs in its coverage area.  Only the UE knows the complete story.  Thus for many triggering criteria, the ideal place to decide whether UEs are included is the UE itself.

In summary, entities in the network have, at best, incomplete knowledge of which UEs are most suited to collecting the data required for the current application.  Only the UEs have this information.  So for some data collection applications, large swathes of UEs, or even all UEs, must be configured to perform measurements if those UEs are within certain policy groups and specified triggering criteria are met.  Configuration in this way might induce an unacceptable load on the network if unicast configuration messages are used, in which case broadcast configuration messages that achieve the same would be more appropriate and avoid network congestion.

Network conditions can change rapidly.  For example, an eNB may fail and change the network characteristics for UEs temporarily.  UEs in the region of the failed eNB will suddenly experience a fall in coverage.  If those UEs are configured to trigger reporting on poor coverage then many UEs will simultaneously want to report measurements, adding to network load and compounding the problem of eNB failure.  To avoid this, there must be a mechanism that is able to deactivate triggering and reporting of measurements in all UEs rapidly.

Sometimes it is appropriate to collect data from subscribers in a variety of conditions.  For example, the operator may wish to perform an optimisation of the RF coverage in the network, by tuning antenna orientations and transmission powers, adding new eNBs, etc.  The purpose would be to improve the coverage for UEs currently in poor coverage.  But a secondary goal would be to maintain the coverage for UEs that have adequate coverage.  To achieve the first goal, the operator can collect measurements, locations, etc from UEs experiencing poor coverage.  But to satisfy the second goal some data must be collected from the UEs with adequate coverage, so that whatever is performed maintains their coverage.  As explained previously, the best way to collect from UEs with certain coverage conditions is to instruct UEs to trigger collection and reporting of measurements if/when they experience certain coverage.  But many UEs are likely to have adequate coverage and this can lead to excessive data being transmitted by the UEs.  A solution to this is to down-sample the reporting of measurements from UEs associated with certain triggering criteria.  The concept of reporting probability is introduced.  This could exist alongside the triggering criteria as follows.  If the UE experiences conditions that satisfy the triggering criteria then the measurements associated with those criteria are performed and reported with a specified probability.  The reporting probability factor would be greater than 0 and at most 1.  In the case of RF optimisation above, UEs in poor coverage are of more interest.  Thus the reporting probability factor might be varied with coverage so that those UEs in poor coverage would be more likely to report their coverage data than UEs with adequate coverage.
==============================End of Modification 2========================
==============================Start of Modification 3=======================

4.3.1.3
Operator configured policy

The operator sends the measurement configuration to the eNB, which may include:
1. Evaluation area(s) (e.g. a region, a limited group of cells, one cell)
2. Collection period
3. Collected measurements
4. Reporting triggers (e.g. RSRP < Threshold)  
5. Probability that measurements are reported or logged when trigger condition(s) are met
6. Reporting period
7. Immediate or logging mode configuration.
8. Other constraints like UE/eNB memory usage, UE battery, UE type etc. 
4.3.1.4
Selection of devices participating in data collection
Two methods for configuration of UEs selected for participation in data collection are possible; one involving unicast configuration messages from the eNB to the UEs and one using broadcast messages.  Using either method, the eNB can direct UEs to perform measurements, either as a result of being directed to do so by the IRPManager, or autonomously in order to gather data for distributed SON applications.

The first alternative is that the eNB selects UEs to perform measurement for drive test minimization according to operator’s policy.

The eNB selects suitable UEs to perform measurements and the policy configured by the operator is then transferred to the selected UEs via dedicated unicast. 

The second method for selection of UEs is for the eNB to broadcast the policy configured by the operator to all the UEs in the service area of that eNB.
Using either unicast or broadcast configuration, the eNB configures the UE to use “immediate” or ”logging” mode for the UE measurements reporting (see 5.3.2 Definitions). 
In the case of unicast messages, idle mode UEs cannot be configured without the expense of first making them active.  To arrange for UEs to perform measurements while in idle mode, either they must be configured while active prior to entering idle mode, or broadcast configuration must be used.

It is noted that for the eNB solution, either methods for configuring UEs might be implemented, or both together.  There is a different set of advantages of each.  The Unicast method allows specific UEs to be configured simply and efficiently.  This is useful for example in the case that the subscriber has complained of poor performance.  The broadcast method has the advantages that UEs can self select based on their unique conditions, such as poor performance characteristics.  The broadcast method is also able to communicate measurement and reporting policies to idle UEs.
==============================End of Modification 3========================
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