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1. Introduction

The necessity of detailed location information associated to MDT measurements is addressed in the Rel-11 MDT WI [1]. In the previous meeting, RAN2 kicked off its discussion of this WI and reached 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.
During a related RAN2 email discussion, several solutions for Available Location Information and On-Demand Location Information were proposed [2]. In this contribution, we analyze the usefulness of both Available Location Information and On-Demand Location Information for both Immediate MDT and Logged MDT during UE selection.  The contribution further suggests ways to coordinate the Available Location Information with the On-Demand Location Information to minimize signalling load and reduce unnecessary MDT configurations to UEs without detailed location information. 
2. Discussion
In the previous meeting, RAN2 discussed the necessity of detailed location information associated with MDT measurements. The following two Approaches were addressed for the UE selection method [3].
Approach 1: Selecting the UE for MDT that has detailed location information available.

Approach 2: Requesting location information for MDT purpose.

During RAN2’s email discussion [2] several solutions for Available Location Solution (Approach 1) and On-demand location solution (Approach 2) were proposed. The proposed Available Location Solutions are below;
Available Location Solution 1: 
The NW initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing at the UE. The positioning status is known in the NW. 

Available Location Solution 2: 
The NW initiates MDT for a UE (selects the UE for MDT) when positioning is ongoing at the UE. The positioning status is indicated by the UE to the NW.

Available Location Solution 3: 
MDT measurements are provided when detail location information is available.
Available Location Solution 3 is basically the existing solution for Rel-10, so it does not resolve the need to identify when positioning is ongoing at the UE.  Therefore, Available Location Solution 3 cannot be adopted as a solution. In the next section, the benefits of Available Location Solutions 1 & 2 are discussed and compared for both Immediate MDT and Logged MDT.
2.1. Baseline solution for Rel-11 MDT UE selection method
With Available Solution 1 the NW (E-SMLC or MME) knows about ongoing positioning session; therefore, it is not necessary for the NW to ask the UE for the status of ongoing positioning. Meanwhile if Available Location Solution 2 is adopted, the UE must inform the eNB/NW of any ongoing positioning, which translates to additional RRC signalling. From the signalling load perspective Solution 1 is better than Solution 2. However, neither the eNB nor the NW can determine the UE’s stand-alone GNSS status (i.e., “on-going” or “not”) with Solution 1 alone. Since Stand-alone GNSS is one of the most useful positioning systems, especially for Logged MDT, RAN2 should allow eNB and/or Network to request the UE to send feedback regarding on-going positioning information. 

With regards to the agreement from the previous meeting “It should be possible to avoid MDT measurements that do not have detailed location information available” it would be more straight forward for the NW to figure out if NW-assisted positioning is ongoing without requesting feedback from the UE. This approach would be applicable to Immediate MDT. To support Logged MDT it is crucial to also know if stand-alone GNSS is ongoing. The following two Alternatives can be considered as the Baseline solution for Available Location Information:
Alternative 1: A combination of Available Location Solution 1 and Available Location Solution 2 where Available Solution 1 is only used for inquiring the UE’s stand-alone GNSS status.
Alternative 2: Only Available Location Solution 2
From the signalling load perspective, Alternative 1 is preferable. Alternative 2 assumes the UE will inform the NW of any ongoing positioning sessions. Alternative 1 assumes the NW will only inquire about the UE’s stand-alone GNSS status so RRC signalling is limited. From the NW complexity point of view, it may be better to only support Available Location Solution 2. Available Location Solution 1 is deficient in the sense that no stand-alone GNSS information is possible without additional enhancement. 
Proposal 1: RAN2 should select either Alternative 1 or Alternative 2 as the baseline solution for Available Location Information Solution.

Proposal 2: If Alternative 1 is adopted, RAN2 should allow the eNB and/or the NW to request the UE to send feedback regarding on-going positioning information during or before MDT UE selection in order for the eNB and/or the NW to know whether stand-alone GNSS is “on-going” or “not”.

2.2. On-Demand Location Solution
2.2.1. Necessity of On-Demand Location Solution
In the previous meeting, it was agreed that it should be possible for the NW to request additional location information from the UEs in RRC Connected for MDT (i.e., “on-demand” location information for MDT). However, it is FFS whether this also applies to Logged MDT. If the request for detailed location information is only applicable to Immediate MDT the accuracy of the coverage mapping will be severely degraded since there may only be limited number of UEs with ongoing positioning and the best effort location reporting from Logged MDT will be practically useless. Therefore, the On-demand location solution should also be supported for Logged MDT. If the On-demand location solution is adopted for both Immediate MDT and Logged MDT, the operator will be able to determine the number UEs needed for MDT with better accuracy since detailed location information will be available from all of the configured UEs. If On-Demand Location Information is not adopted for Logged MDT some UEs (i.e., UEs without detailed location information) will be needlessly configured for MDT and some UEs may be reselected many times which is not preferable situation for end users. Therefore, we propose RAN2 adopts both on-demand location solution and the Available location Solution, the Hybrid solution for both Immediate MDT and Logged MDT. It is FFS if any restriction is needed for use of the On-Demand Location Solution when the eNB or the NW can’t find sufficient suitable UEs during Available Location solution.
Proposal 3: For Logged MDT, RAN2 should adopt both the On-Demand Location Solution and Available Location Solution, the Hybrid solution, for Immediate MDT and Logged MDT.
2.2.2. Necessity of Feedback from UE before On-Demand Location request
The On-Demand Location Solution does have some potential issues. For example, even if the user agrees to perform MDT there could be situations whereby a positioning system (e.g., GNSS) shouldn’t be turned on, for example, under a low battery condition. Therefore, On-Demand Location requests should not be configured for MDT purpose without feedback from the UE on the activation desirability of its positioning system. If the NW has no feedback from the UE whether the On-Demand positioning request can be fulfilled then some UEs may end up not being able to provide MDT measurements with detailed location information. If proposal 2 is agreed, RAN2 should also consider if the UE, without an ongoing positioning session, will be allowed to indicate if the UE will activate its positioning system to the NW during the Available Location Information feedback process. 
Proposal 4: For both Immediate MDT and Logged MDT, the NW should not configure a UE with On-Demand Location request for MDT purpose without getting feedback from the UE on whether it is suitable for the UE to activate its positioning system. If proposal 2 is agreed, it is FFS if the UE will be allowed to indicate if the UE will activate its positioning system to the NW during the Available Location Information feedback process (mainly applicable for a UE without ongoing positioning session). 



3. Conclusion
This contribution discussed the mechanism for the NW to determine the UE’s GNSS activation status. Furthermore, the need to coordinate the Available Location Information with the On-Demand Location Information is addressed. We have the following proposals.
Proposal 1: RAN2 should select either Alternative 1 or Alternative 2 as the baseline solution for Available Location Information Solution.

Proposal 2: If Alternative 1 is adopted, RAN2 should allow the eNB and/or the NW to request UE to send feedback regarding on-going positioning information during or before MDT UE selection in order for the eNB and/or the NW to know whether stand-alone GNSS is “on-going” or “not”.

Proposal 3: For Logged MDT, RAN2 should adopt both the On-Demand Location Solution and Available Location Solution, the Hybrid solution, for Immediate MDT and Logged MDT.
Proposal 4: For both Immediate MDT and Logged MDT, the NW should not configure a UE with On-Demand Location request for MDT purpose without getting feedback from the UE on whether it is suitable for the UE to activate its positioning system. If proposal 2 is agreed, it is FFS if the UE will be allowed to indicate if the UE will activate its positioning system to the NW during the Available Location Information feedback process (mainly applicable for a UE without ongoing positioning session). 
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