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1 Introduction
At RAN2#70 and earlier meetings, the provisioning of location information for MDT logs has been discussed. In this paper we consider NW based positioning that may be activated in conjunction with Immediate MDT reporting. 

The current status is that location information reporting is only based on available location information in the UE. Depending on the accuracy of any available location information, a position indication must rely on an “earlier” activation of the positioning feature (e.g. GPS) in the UE. 

In this paper we look at the case where, by the User or by the Core Network, NW based/UE assisted positioning is used. As the signaling and support of including additional positioning information in UTRAN is fairly known, this paper focuses on the LTE part. This does not preclude that some effort is needed for UTRAN if e.g. NW based positioning support is required.
2 Discussion
One of the use cases of MDT is to show performance and coverage issues over the geographic area, e.g., to show poor performing locations (with finer granularity than a cell) and to understand where potentially new cells are to be deployed etc. Further on, for coverage and capacity, it is beneficial to have position info tagged to the measurements in order to better understand how to tune different parameters. This ideally requires position info with better granularity than a cell. Relying on UE RF fingerprinting does not give sufficient accuracy in many cases, especially when the deployments are going toward denser networks. GPS has coverage only in certain locations and only subsets of the mobiles have GPS. It may also be so that the user may disable the positioning HW at times to save battery or for other reasons. 
Regarding whether standardized network based positioning will be available and used actively in networks depends on operator deployment and demands etc. In cases NW based positioning is deployed, it is likely and beneficial if existing technologies like OTDOA can be used and supported in conjunction with MDT due to it's accuracy compared with fingerprinting and other methods. 
For E-UTRAN the current RRC measurement control procedures in 36.331 currently defines (RRM) measurement events closely associated with coverage attributes, for example events A1 –A5. The measurement configuration however does not include straightforward provisioning of location information reporting, since this is handled by a separate protocol, LPP. In view of MDT in Rel-10, and with the goal of reusing existing measurements and protocols, solutions should be based on current capabilities in UE and NW.
The current status today on the NW side is that the MME can request the E-SMLC to calculate UE position (The E-SMLC cannot do this autonomously). The UE and the GMLC can request location info from MME as location clients. For NW assisted positioning the UE may request assistance data from E-SMLC (via MME); and in that case location will not be know in E-SMLC/MME.
It is our view in general that NW based/UE assisted positioning is in principal supported by the standard and thus also in rel-10. The requirement w.r.t MDT in addition would be that UE measurements for NW based positioning is optionally provided from UE (e.g. upon NW request). 

3 Solution options
The main question is for E-UTRAN how to include an additional option of requesting additional measurements for NW positioning for MDT immediate reporting, and also the initiation and coordination of appropriate LPP measurement reporting procedures. 
As discussed in section 2; for simplicity of implementation, it would be beneficial if we can note that a coupling does not necessarily have to be made in the UE or a RAN NW node, i.e a positioning result does not necessarily need to be attached to the MDT measurement or coordinated/requested at the eNB. This has been proven one of the issues in LTE (RRC LPP interaction). 
We thus rely on the fact that the Immediate MDT reporting utilises existing RRC procedures for measurement reporting, possibly with extensions and that LPP should, as far as possible, be used to minimize efforts for providing NW based positioning support in Rel-10. 
The basic requirements for solutions including Trace discussed in SA5 were presented in [1] and by straightforward additions to this architecture, existing NW based positioning can be supported also with MDT. 
3.1 OAM-configured separate MDT and LCS reporting
If a NW request type of procedure is needed for positioning information from the UE there are a few options. The most straightforward would be having the MME or TCE as actively initiating the location request (fig 1):

[image: image1]
Figure 1: Options supporting NW based positioning with MDT and Trace. (option 1 left, option 2 right)

According to these alternatives, either 

1. Activate location reporting in E-SMLC (SMLC) via trace, i.e., include E-SMLC in trace signaling, E-SMLC reports location to TCE directly

2. MME requests location from E-SMLC with legacy LPP signaling, MME reports location to TCE
According to received configuration for MDT and LCS, the immediate MDT reporting is thus provided (“unchanged”) via RRC, and location information via LPP or provided via small additions in Trace/E-SMLC.
Both solutions are thus treated as individual and “decoupled” functions from RAN MDT point of view.

The “coupling” between the Immediate MDT reports and the LCS reports (from E-SMLC) is performed in the OAM/Trace, for instance by using timing and UE identity information in the MDT and LCS reports. 
In Option 1 additions in protocol between MME – E-SMLC – Trace is needed and also the addition of the UE identity, since this is today optional in e-SMLC. Similarly in Option 2 the handling of positioning information needs to be added.
By reusing current architecture as depicted the impact and dependencies with RAN is minimised. Naturally some work is needed in other Working Groups. For example in SA5, the following could be envisioned: Support for requesting the positioning from the management system (via the Trace IRP). Include the positioning request in the Trace propagation; include positioning in the Trace File. For the Trace propagation itself, work is needed also from RAN3 and possibly CT WGs. Note though that the main part of the effort would be required without considering NW based positioning support itself and that the additions caused would be very small. 
For the RAN/RAN2 part it may require specifying the optional initiation of procedures for UE assisted positioning for an UE receiving a NW positioning request while configured with Immediate MDT.

4 Conclusion and Proposal

In this document, we have in general terms discussed some alternatives on how to provide NW based location information in EUTRA Immediate MDT reports. 

For detailed positioning information, the best effort option of reporting available positioning information seems to fulfil current requirements and constitutes a simple way of location information provisioning. 
As mentioned, GNSS type of positioning has coverage only in certain locations and only subsets of the mobiles have GPS enabled/capabilities. Given that signalling support is to a large extent in place for both UTRAN RRC and LPP E-UTRAN for NW based positioning, small additions are needed compared with alternatives if the existing positioning architecture is maintained and reused for enabling NW based positioning support for MDT.

In conclusion, with little impact to RAN, support for NW based positioning can be included in Rel-10 MDT. The UE actions in response to the NW request should sill be maintained as optional as they depend on measurement opportunity and capability.
 We propose that RAN2 discussed the findings presented in this document, and discusses the way forward.  
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