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1 Introduction
Different positioning options for MDT were discussed during the email discussion.  This document analyses the different use cases for MDT and provides recommendations on the positioning solutions.

2 Discussion

MDT can be subscriber (signalling) or management based and immediate or logged.  The objectives and solutions for these are different and hence a common solution may not be the best to handle both scenarios. 

The objective with management based MDT is to have RF measurements over a certain region.  This can be achieved by selecting any UE that is best suited to perform the measurements.  There is thus an option to pick a UE that has positioning turned on or with the standalone GPS capability that can be turned on.   The main limitation here is areas where GPS coverage may not be possible - indoor coverage or dense urban regions.  

For subscriber based MDT, a specific user (and often in a specific region) has to be used for MDT configuration even if the UE does not support standalone positioning.  This hence will then require some additional solution for a more accurate positioning for MDT.

Different positioning solutions were proposed during the email discussion.  At a high level, they fall into three camps:

1) Control plane LCS based methods:  These include UE based, MME based or eNB based client and A-GNSS, OTDOA or E-cellid.  These require deployment of the control plane solution to be applicable.  While this set of solutions can cover for the cases that cannot be addressed by standalone GPS, this may not be a viable solution in certain regions.  Further, to really cover the cases where standalone GPS fails, OTDOA must be deployed which again may not be in certain regions.
This solution is only applicable for immediate MDT.
2) Standalone GPS solutions: This has to be the default baseline since it is already used in Rel-10.  It is an attractive solution since it is simple, requires minimal specification changes and is being increasingly supported in UEs.  Some small enhancements can improve the applicability of this solution significantly:

a. Signalling to eNB that positioning is turned on.  This can help eNB pick a UE for management based MDT to significantly improve the chances of having successful accurate positioning.

b. eNB triggering UE to turn on standalone GPS.   This can also improve the chances of having successful accurate positioning.  There were concerned raised that it can have an adverse impact on battery life.  eNB will only need to use this if it cannot find any other UE in the region with GPS turned on or for subscriber based MDT.  Even for this case, it could be left to UE implementations to override the positioning request when it is low on battery.

These solutions are applicable for immediate and logged MDT.

3) eNB based methods: In this solution, eNB does the positioning calculation without a full-fledged control plane based solution.  Two positioning methods were discussed – OTDOA or E-Cellid (based on tx-rx measurements/AoA).  The benefit of this solution is that it can cover cases where solutions dependent on GPS fail.  

a. E-cellid based solutions are simple and require minimal changes to specifications but may not be very accurate
b. OTDOA based methods can provide better accuracy but is only applicable where OTDOA is deployed and UE supports OTDOA

These solutions are only applicable for immediate MDT.
3 Applicability of the solutions
Based on the above discussions on requirements and use cases, and possible solutions, the following recommendations are made in the order of priority:

1) Standalone GPS is used as the default baseline

2) enhancements to provide GPS-on indication to network
The above should be sufficient to meet the management based MDT requirements and can also meet many of the subscriber based MDT cases.  Filtering in the UE to those that have location information is another alternative to 2) above. These are the only solutions that can be used for logged MDT.  

However, it may not be sufficient and additional solutions will be needed to cover remaining scenarios especially for subscriber based MDT or where GPS cannot be used (e.g., indoor).  For following additional enhancements can be considered:

3) enhancement to allow network to trigger GPS in UE

4) eNB based E-cellid

Given the additional specification work and that OTDOA may not be widely deployed or supported in UEs, an eNB based OTDOA solution (outside the control plane) may not be so useful.

Control plane based solutions in general do not offer additional benefits compared to any of the above solutions.  Further, it may not be widely deployed and specification changes are needed to support control plane based solutions.  Put together, control plane based solutions are seen as least useful.
4 Summary and proposal

This document discusses the requirements for the different types of MDT and the solutions.  The applicability of the solutions for the different types of MDT were also discussed.  Different solutions can be used for Management and subscriber based MDT.  Only UE based standalone GPS or its variations are relevant for logged MDT.  

Based on the analysis above, we propose that following solution to be in order of priority (each of these will cover more UEs):

 1) Standalone GPS is used as the default baseline

2) enhancements to provide GPS-on indication to network to increase possibility of picking the right UE (or position based filtering in the UE)
3) enhancement to allow network to trigger GPS in UE to improve chances of getting location and as a solution for subscriber based MDT
4) eNB based E-cellid to address the remaining cases
With these solutions, we can cover most cases and we do not see other control plane based solutions being able to address many more cases especially considering the changes required and that it may not be widely deployed.
