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1. Introduction 
During RAN2#71, the necessity of inclusion of Uncertainty IE as part of positioning information was discussed in [1].
During the discussion, it was discussed that instead of including the Uncertainty IE upon availability, the UE performs the report / log of MDT measurement if the Uncertainty IE satisfies a certain level of acceptable uncertainty which is configured from the network.
This document discusses the possible benefits of performing logging/reporting and including Uncertainty IE based on evaluation of configured acceptable uncertainty level, instead of just always logging/reporting and including Uncertainty IE upon availability, and proposes the way forward for MDT Rel-10.
2. Discussion
2.1 Possible mechanism options

Based on the discussion in the last RAN2#71, the following are the possible mechanism in considering uncertainty of positioning information for MDT.

Option 1: Include the Uncertainty IE as part of positioning information upon availability
In option 1, the UE logs/reports MDT measurements at every logging/reporting opportunity, and includes the Uncertainty IE as part of positioning information upon availability. Then, the network, in post processing of the collected MDT measurements, can decide to filter out MDT measurements associated with positioning information which has unacceptable uncertainty levels.

Option 2: Acceptable Uncertainty Threshold is configured from the NW to the UE, and it is used by the UE to decide whether an MDT measurement sample needs to be logged/reported.
In option 2, if the available Uncertainty value does not satisfy the condition based on Acceptable Uncertainty Threshold, the UE does not log / report the associated MDT measurement.

In option 2, in case where the Uncertainty value satisfies the relevant threshold, the following sub-options can be considered:
Option 2-1: If Uncertainty IE satisfies the Acceptable Uncertainty Threshold,
Uncertainty IE is not included as part of positioning information in the MDT log/report.
This follows the philosophy behind setting an Acceptable Uncertainty Threshold.

Option 2-2: If Uncertainty IE satisifes the Acceptable Uncertainty Threshold,
Uncertainty IE is included as part of positioning information in the MDT log/report.
Furthermore, ANNEX1 gives a comparison on the difference of the size of positioning information necessary for MDT with and without Uncertainty IE. Uncertainty IE costs 7 bits. This is considerably small compared to Latitude/Longitude IE (48 bits), and this percentage will become smaller if other IEs, such as Altitude and Velocity are included.
2.2 Observation
With regard to the two options, i.e., option 1 and option 2, the following can be observed:

1. Although option 2 enables to minimise the overhead by evaluating whether log/report should be done or not based on the configured Acceptable Uncertainty Threshold, this optimisation comes with several impacts:
A) UE impact, e.g., evaluation to perform logging/reporting based on the Acceptable Uncertainty Threshold
B) Specification impact, e.g., definition of the Acceptable Uncertainty Threshold
2. When the followings are considered, the benefit of option 2 does not seem compelling enough, and therefore the above optimisation is considered not necessary:

A) The bit cost for Uncertainty IE is considerably small (7 bits) compared to Latitude/Longitude IE (48 bits). This percentage will become smaller if other IEs, such as Altitude and Velocity are included.  
B) MDT should be kept simple in order to facilitate early implementation of MDT. Inclusion of Uncertainty IE is simpler if it is done based on option 1.

C) Since RAN2 agreed that there will be no forcing of acquisition of positioning information, it is likely that the available positioning information is obtained for other location services which should have considerably good uncertainty level.
3. With option 1, the network has the flexibility to choose which MDT measurements to be utilised to create a coverage map from the available range of uncertainty information obtained from the MDT log / report.
4. The uncertainty level of positioning information may depend on the measured area, i.e., indoor, open sky, etc. Hence, if MDT needs to be performed in the area with bad or varied positioning uncertainty level, with option 2, the number of MDT measurement samples will be very limited if an operator misconfigured the threshold.
With regards to option 2-1 and option 2-2, in addition to the above bullet 2-A and 4, the following can be observed:

· Uncertainty information depends on the geographical shape that is supported by the UE. If the positioning result comes with uncertainty, this will be formulated as a relevant IE of geographical shape that will already include uncertainty information. For MDT purpose, it would be easier if the UE includes this IE as is, compared to creating a different coding just to omit the uncertainty IE.
Proposal:

It is proposed for RAN2 to agree to include Uncertainty IE upon availability (i.e. Option 1 of this document).
3. Summary and proposal
Mechanism options to include Uncertainty IE as part of positioniong information in the MDT log/report were discussed.
The following is proposed:

It is proposed for RAN2 to agree to include Uncertainty IE upon availability (as in Option 1 described in section 2.1 of this document).
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ANNEX1
Table A-1: Bit size of positioning information necessary for MDT
	Positioning (GNSS) info necessary for MDT
	Size (bit) 

	1. Latitude
	24 

	2. Longitude 
	24 

	3. Altitude
	16 

	    uncertainty altitude 
	  7 

	4. Velocity
	10 

	     Direction (bearing) 
	  9 

	5. Uncertainty 
	  7 

	TOTAL 
	97 
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