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Discussion
1
Introduction
The MDT WI for Rel’11 states improvements to location information availability as one of the goals of the work item. Specifically, the following is mentioned:
The following general enhancements will be addressed:

· Common for the above use cases, improvement on solutions to obtain detailed location information for MDT should be considered. The improvement should focus on increasing the availability of detailed location information when MDT measurement is taken/collected. Hence, extending already defined options for MDT positioning, including the use of 3GPP specified positioning methods, should be pursued. 

During RAN2#76, the discussion on location information availability concluded the following:

	Agreements
1
We will attempt to enhance availability of detailed location information for immediate and logged MDT.

2
It should be possible to avoid MDT measurements that do not have detailed location information available. 

3
For UEs in RRC Connected it should be possible to request additional location information for MDT purpose (i.e., “on-demand” location information for MDT). 
FFS whether this applies also for UEs in IDLE, i.e., logged MDT. If supported for logged MDT, this should not require the UE to enter RRC Connected to obtain location information. 
FFS whether restrictions when to use this need to be defined. 




Additionally, e-mail discussion [4] was organised discuss the details of the proposals agreed during RAN2#76. 
During RAN2#77, the discussion was unable to conclude on anything due to confusion regarding what “available location information” would mean in different contexts. To continue the discussion, e-mail discussion [5] was organised to discuss when location information can be assumed to be available.
2
Location Information Availability for MDT 
During the e-mail discussion [4], three different flavours of enhancing the location information availability were proposed for discussion: 
1. The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status is known in the network. 

2.  The network initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing for the UE. The positioning status is indicated by the UE to the network.

3.  MDT measurements are provided when detail location information is available.

The first option relies on network knowledge of the positioning process: Assuming the network knows which UEs have available location information, the MDT can be ordered for only those UEs. 

The second option assumes that network doesn’t know the status of positioning for a given UE: Hence, either the network queries the status from the UE or the UE independently informs the network of its positioning status. The former, independent option seems preferable as it would give the information to network when necessary, and not require polling from UEs. This option would, in either case, require some new signalling to be defined between UE and network. 
The third option relies on making MDT measurements only when detailed location information is available. If done at the UE side, we understand this method to mean that such a UE would only collect MDT measurements when location information is available. This is in contrast to the Rel’10 MDT where UE always collects MDT but adds location information when such is available.

We see the 3rd option as most feasible one. While all of the options are possible for immediate MDT, only the third one can be easily applied also for logged MDT. 
During the e-mail discussion [5], it was discussed how the UE would ask for the location information and what kind of reference architecture would be utilized. From enhanced availability viewpoint, we don’t see it necessary to introduce huge differences to Rel’10 architecture: If the location information is on a best-effort basis, then an enhancement that changes the probability of having available location information from 1% to 5% (400% increase in probability!), would still likely be invisible to the UE. As stated above, if the operator only wishes to use such MDT information that has an accurate location information, then using an on-demand location information or filtering based on available location information (i.e. using only reports with location information) would seem the simplest way to go.

Proposal 1: Rel’11 MDT configuration may include a location-indicator that determines whether the UE collects MDT measurements only when location information is available. 

3
On-Demand Location Information Request
The bullet point (3) from the RAN2#76 agreements section was considered separately in the e-mail discussion [4], with the following 4 assumptions stated as general considerations for the On-Demand positioning request:
Assumption 1: We assume that there is an interface between MDT and “positioning”, for the control of positioning. 

Assumption 2: We assume that when LCS positioning is used for MDT, MDT shall not duplicate functionality we assume is present in a LCS, e.g. provisioning of assistance data, advanced selection of positioning methods for assured positioning indoor etc. 

Assumption 3: We assume that when LCS positioning is used for MDT, the interface between a MDT and a LCS is similar to or same as currently existing LCS client interfaces.

Assumption 4: We assume that any solution selected for MDT positioning shall be scalable for periodic reporting executed for large number of UEs, taking part in MDT data collection. 
Additionally, five different solution proposals for handling the on-demand positioning were discussed. These are reproduced below:
1. MDT request to do positioning for MDT is sent to the UE. The UE then initiates positioning. 

2.  MDT request to do positioning for MDT is sent to the RAN. The RAN acting as a LCS client (C-plane or U-plane LCS) then initiates positioning

3.  MDT request to do positioning for MDT is sent to the MME. The MME acting as a LCS client then initiates positioning

4. 
MDT request to do measurements for positioning purposes (e.g., timing measurement for OTDOA) is sent to the UE. The UE performs the measurements and sends the reports to the RAN, which adds them to MDT trace records.

5.  MDT request to do measurements for positioning purpose (e.g. the measurements for TA+AoA) is performed by the network. The RAN performs the measurements and adds the detail location information to MDT trace records.
Of these, the first one is a simple on-demand request asking UE to start positioning. The rest are more or less similar, except for using specific positioning methods (e.g. OTDOA/UTDOA/E-CID) as basis for the MDT-related positioning. 

We find that while all of proposals 2-5 are tied to specific positioning methods, proposal 1 is different: It just says that if the network orders the UE to start positioning for MDT, UE shall do so. We presume this kind of thing could only be done based on the user consent (which is already a prerequisite for MDT), but there could still be battery consumption issues if the network uses the request often. Further, given that MDT currently works there are several open questions related to this:
1. Is the request separate from the basic MDT configuration message, or is it contained within the existing MDT configuration? 

· We think the request would be given together with the configuration, as that would be the most straightforward from specification viewpoint. This would work even for a QoS optimization use case where the network is doing IP throughput measurements but requests UE to supply additional location information.
2. Can the positioning request be open-ended, i.e. UE is requested to continue positioning continuously for as long as the MDT configuration remains valid? 

· To avoid excess power consumption, it would be reasonable to either have a single request (i.e. UE is requested for the location information, and UE provides the information once per request) or specify a fixed time limit for use of positioning and use the positioning in a triggered manner (e.g. when A2-event keyed to the MDT configuration happens, UE does both positioning and MDT measurements for a fixed period and then stops the location tracking). We think that the first option would be the best compromise: The network requests the location information and UE includes the obtained position in the MDT report. Typically, only one request would be needed per MDT session, and such a request would fall nicely within the existing procedures like OTDOA.
3. Assuming a positioning request fails (i.e. UE is unable to acquire a reliable positioning), will the UE still measure and report the MDT results?
· The MDT configuration itself could indicate whether the configuration is only valid when accurate location can be obtained or at any time. This would be backwards-compatible since the current MDT assumes the latter, and the former would be a simple extension. It would also fit logged MDT well, as the UE could determine by itself whether it is able to obtain positioning by any means in its disposal. Finally, UE could also indicate to network whether a request for location information was successful, especially if the location request would be a one-shot message (as proposed above in 2). In essence, this would be a similar request to ANR: UE attempts to find the location, reports the results regardless of the success of the attempt. Further, if network was aware of the failure of the positioning attempt, this information could be used to control whether some alternative positioning methods (e.g. UTDOA) could be used.
4. Is the positioning request applicable for RLF reporting?

· Given that the RLF reporting is a feature separate from MDT, and considering that RLF reporting is used for cases where the UE may not be able to obtain accurate location anyway, we think RLF reporting could be left out of the MDT enhancements discussion, at least for now.

3.1
Immediate MDT vs. Logged MDT
The network has more choices for positioning when immediate MDT is used: Both C-plane and U-plane positioning methods can be utilized, as well as any stand-alone methods like GNSS-based positioning. Further, it is possible to stop the MDT at any time with a command from the network, making it easier to reduce UE power consumption in case sufficient amount of information has been obtained via the UE measurements.

Some obvious questions related to the operation of immediate MDT with On-Demand location information arise easily:

1. Can the on-demand location information request be started and stopped at any time or is complete MDT reconfiguration required?
2. For how long does the UE continue the location information update?
3. For how long does UE continue to attempt to provide location information? I.e. what happens if the location information fails?

Considering a typical use case, assume that the operator wishes to obtain location-aided samples of coverage hole, detected according to measurement event A2 (i.e. the main Rel’10 coverage optimization use case). In such a case, it could well happen that when the MDT measurements start, the UE will be unable to obtain location information, which would make it difficult for the network to estimate when to start the process. This could lead to UE continuing to try to obtain location information for a long period of time, causing excess battery consumption.
For logged MDT, “On-Demand location information request” cannot really exist since the configuration is given to UE in RRC_CONNECTED and stored for later use during RRC_IDLE. The only sensible way to accomplish anything similar would be to indicate to the UE to utilize its stand-alone GNSS (or similar methods) when doing the logged MDT measurements. However, should the UE start the positioning before the measurements are done, or during the measurements?  Doing the former could mean the UE would be continuously doing positioning even when MDT measurements are not triggered. Doing the latter could mean some inaccuracy for the location, but would at least prevent the problems with the former approach. Hence, we prefer the latter approach as it is more power-efficient than the first option.
3.2
On requesting location information from a “location library” 
In the discussion [5], the term “location library” (borrowed from Android OS) was used to denote an entity responsible for handling the location information within UE. We think such a model would work also for MDT: UE requests location information from the library and either receives or does not receive the information. Such a request may also contain an indicator that determines whether the request is allowed to trigger a new locationing attempt, e.g. GNSS information acquisition.

3.3
Conclusions 
Based on the discussion on preceding sections, we make the following proposals:

Proposal 2: On-Demand MDT location request is supported for immediate MDT. 

Proposal 3: When UE receives an On-Demand MDT location request, it starts positioning attempt. If the attempt succeeds, the UE tags the MDT information with the obtained location. Otherwise, MDT works as in Rel’10. 

Proposal 4: On-Demand MDT location request is not supported for RLF reporting.

Proposal 5: On-Demand MDT location request is not supported for logged MDT.

Proposal 6: Logged MDT configuration may indicate whether UE should try to obtain location estimate when an MDT event occurs and whether the UE is expected to log the results if the positioning attempt fails.

4
Conclusion
We have discussed how the MDT location enhancement proposals could work and made some proposals.

Proposal 1: Rel’11 MDT configuration may include a location-indicator that determines whether the UE collects MDT measurements only when location information is available. 

Proposal 2: On-Demand MDT location request is supported for immediate MDT 

Proposal 3: When UE receives an On-Demand MDT location request, it starts positioning attempt. If the attempt succeeds, the UE tags the MDT information with the obtained location. If the attempt fails, the UE reports this back to the network and continues MDT as normally. 

Proposal 4: On-Demand MDT location request is not supported for RLF reporting.

Proposal 5: On-Demand MDT location request is not supported for logged MDT.

Proposal 6: Logged MDT configuration may indicate whether UE should try to obtain location estimate when an MDT event occurs and whether the UE is expected to log the results if the positioning attempt fails.
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