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1. Introduction

In release 10, only “best effort” location information is supported for MDT. The UE can include the detailed location information if the information happens to be available in the UE. In Rel-11, enhancement to improve solutions to obtain detailed location information should be addressed [1].
This documents addresses the necessity of having detailed location information for MDT measurement, the requirement and priority when discussing enhancement to “best effort” location information. This document also proposes a way forward to focus on studying several feasible solutions.
2. Requirement for Location Information 
The main problem with obtaining location information in a “best effort” way as supported in Rel-10 MDT is the resulting huge collection of radio measurements without “usable” detailed location information. Since the operator uses MDT measurements as an input to identify problem areas, the information of exact location where the measurements are taken is very important.  Therefore, to properly substitute conventional drive tests, the ability to obtain detailed location information that can be associated to an exact place where a certain MDT measurements is taken, is very essential. 

Proposal 1: 
Enhancement to improve the availability of detailed location information for MDT is essential and should be discussed with high priority.

To enhance “best effort” location information mechanism the following approaches should be studied as part of MDT location information enhancement.
Approach 1: Selecting UE for MDT which have detailed location informationavailable.
During discussion in rel-10, one of the reason why “best effort” location information is considered enough is because of the assumption that in a lot of cases, especially smartphone cases, once the user turned on its GPS receiver in his/ her UE, then it will stay on for quite a long time, i.e., for this kind of UE, it is likely that location information would be available. Taking into account this condition, mechanisms to enable the network to select UE which is likely to have detailed location information available, should be studied.
Approach 2: Requesting location information” for MDT purpose (i.e., “on-demand” location information for MDT).

To ensure that the detailed location information would be available for each MDT measurements, the most straight forward way is to initiate location information session according to the MDT measurements configurations. Therefore, mechanisms to enable the initiation of location information session for MDT purpose should be studied.
Approach 1 and 2 provide different level of enhancements for improving the availability of detailed location information than ‘best effort’ mechanism. Approach 1 offers a first level improvement whereby it makes the network entity configuring MDT aware of which UEs have the detailed location information available (without further impact on the UE) and hence able to select such UEs for MDT. Approach 2 allows the network to demand the UE selected for MDT which may not have detailed location information available, to obtain detailed location information according to MDT configuration (e.g., MDT measurement periodic or event). This approach is likely to have more impact on the UE and network but has the advantage that it can ensure availability of detailed location information. It should be highlighted that approach 1 and 2 are not mutually exclusive, i.e., both approaches could be adopted and applied depending on the use case.
Proposal 2:
Confirm that the following two approaches are not mutually exclusive and therefore RAN2 should focus on both approaches, and they should be discussed with high priority.
Approach 1:
Selecting UE for MDT which have detailed location information available.

Approach 2:
Requesting location information” for MDT purpose (i.e., “on-demand” location information for MDT).

3. Possible alternative mechanisms for each enhancement approach
3.1 
Approach 1: Selecting UE for MDT which have detailed location information
As explained in the previous section, in this approach, when performing UE selection for MDT, the network should be able to select UE which is likely to have detailed location information. In other words, the network should be aware that the UE is having a location information session. The following positioning method may be used for the location information sesssion: standalone GPS/ GNSS, Assisted GPS/ GNSS, LCS (3GPP defined C-plane positioning), SUPL positioning, etc.
There are at least two alternatives for this approach:
Alt.1-1:  NW nodes that are aware of the active location information session, indicates to NW nodes controlling MDT configuration

In this alternative, NW nodes that can be aware of active/ running location information session in the UE are location server (E-SMLC or SUPL server) and/ or MME. These NW nodes may indicate to the OAM or eNB, which controls MDT configuration, so that MDT can be configured to those UEs.
For alt. 1, signalling between location server or MME and OAM (or eNB) is required to enable sending indication of which UE has active location information session.

This alternative applies only for Immediate MDT. The network can only be aware that there is active location information session in the UE if the UE is in RRC Connected state.
Alt. 1-2: UE indicates to the network that it has active location information session
In this alternative, the UE being aware that it has e.g., GPS receiver running or active LCS session or active SUPL session, or other active location information session, indicates this status to the network for MDT selection purposes. The network may use this information to select UE when it configures MDT.
For alt.1-2, indication from the UE to the network (e.g., eNB, OAM) can be realised in different ways, e.g., AS signaling or NAS signaling or even Device Manager. The details for this indication (e.g., when and how it is signalled) are FFS.
This alternative applies for Logged and Immediate MDT. The UE can send the indication during RRC Connected or RRC Idle (e.g., during TAU)
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Figure 1: Illustration of Alt1-1
(NW nodes that are aware of the active location information session, 
indicates to NW nodes controlling MDT configuration)
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Figure 2: Illustration of Alt 1-2 
(UE indicates to the network that it has active location information session)
From network impact perspective, alt. 1-2 seems better than alt.1-1. Defining new interface or adding new signalling between location server or MME and OAM (or eNB) for the purpose of this indication may seem expensive. The decisive reason that indicate alt. 1-2 is better than alt. 1-1 is the fact that alt. 1-2 can be utilised for both Logged and Immediate MDT.  Note that both alternatives can be applied for Signaling based MDT or Management based MDT.
Proposal 3:
For approach 1, it is proposed to focus and further study alt.1-2 (UE indicates to the network that it has active location information session) as a potential solution for selecting UE for MDT which have detailed location information available.
3.2 
Approach 2: “On-demand” location information for MDT purpose
In this approach, the network is able to request the UE to acquire detailed location information whenever needed for MDT. The following positioning methods may be used for the location information sesssion: standalone GPS/ GNSS, Assisted GPS/ GNSS, LCS, SUPL positioning, etc. How the UE acquires location information is FFS.
The following are alternative ways to enable the network to request the UE to acquire location information:

Alt.2-1: OAM sends MDT configuration including a request indication to location informationto UE. 

In this alternative, when OAM configures MDT (Signaling based or Management based), it includes indication (e.g., bit) requesting the UE to acquire location information. The UE receiving this indication within MDT configuration (for Logged MDT) or within a measurement reporting configuration (for Immediate MDT) may activate any UE-based positioning method that it supports or initiate a location request to the network. The location method may be activated according to MDT measurement configuration, e.g., periodical or event triggered. 
This alternative applies for Immediate and Logged MDT. UE receiving this indication may activate positioning method that may work also during RRC Idle, i.e., standalone GPS.
Alt. 2-2: eNB equipped with LCS client/ SUPL agent function, commencing location info acquisition towards location server, after receiving MDT configuration from OAM 
In this alternative, the eNB is assumed to be equiped with LCS client/ SUPL agent function. When the eNB receives MDT configuration (Signaling based or Management based) from the OAM, in addition to sending MDT configuration to the UE, the eNB acts as LCS client/ SUPL agent by commencing location information acquisition towards location server for the relevant UE selected to perform MDT.
This alternative applies only for Immediate MDT. The UE needs to be in RRC Connected when location information is activated based on the request by an LCS client.
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Figure 3: Illustration of Alt. 2-1 
(OAM sends MDT configuration including request indication to activate location information session to UE)
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Figure 4: Illustration Alt. 2-2 
(eNB equiped with LCS client/ SUPL agent function, 
commencing location info acquisition towards location server, after receiving MDT configuration from OAM)

From network impact perspective, alt.2-2 has bigger impact than alt. 2-1. The eNB needs to support the LCS client/ SUPL agent functionality with the necessary interface. The MME will also be impacted since LCS client talks to MME before MME select the location server (ESMLC). Furthermore, alt. 2-1 is more flexible than alt. 2-1 since it can be utilised for both Immediate and Logged MDT. Note that also for this approach both alternatives can be applied for Signaling based MDT or Management based MDT.
Proposal 4:
For approach 2, it is proposed to focus and further study alt. 2-1 (OAM sends MDT configuration to UE including a request indication to acquire location information as a potential solution for “on-demand” location information for MDT
4. Summary and Proposal

The necesssity of detailed location information associated to MDT measurements were discussed. Requirements and priority when discussing the issue of enhancing rel-10 “best effort” location information were explained, and some solutions were proposed.
Proposal 1: 
Enhancement to improve the availability of detailedlocation information for MDT is necessary and should be discussed with high priority.

Proposal 2:
Confirm that the following two approaches are not mutually exclusive and therefore RAN2 should focus on both approaches, and they should be discussed with high priority.

Approach 1:
Selecting UE for MDT which have detailed location information available.

Approach 2:
Requesting location information” for MDT purpose (i.e., “on-demand” location information for MDT).

Proposal 3:
For approach 1, it is proposed to focus and further study alt.1-2( UE indicates to the network that it has active location information session) as a potential solution for selecting UE for MDT which have available location information. 
Proposal 4:
For approach 2, it is proposed to focus and further study alt. 2-1 (OAM sends MDT configuration to UE including a request indication to acquire location information as a potential solution for “on-demand” location information for MDT.
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