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Discussion
1 Introduction
In the last meeting, the followings were agreed for the enhancement on location availability. 
	Agreements
1
Standalone GNSS is used as the default baseline

2
For immediate MDT the eNB can request the UE to attempt to make GNSS location information available (use of SUPL is not prohibited).

3
For immediate MDT the RNC can already today request the UE to make location information available (not only via GNSS). This functionality can be reused for MDT. 

4
eNB may use E-CellID mechanism (FFS whether we would need a UE capability for RX-TX time difference to use this efficiently). It would be possible for the eNB to forward the raw E-CellID specific measurements to the TCE or to compute the location information in the eNB and to forward that information to the TCE.


We have not discussed he details of when/how the positioning can be requested or when/how the UE performs additional positioning measurements and reports the location. Since these agreements may have significant impact to UE battery consumption, we would like to discuss some considerations focusing UE battery consumption. Based on the considerations, we would also like to derive some design principles for positioning request/response that can assist avoiding significant UE battery consumption while the network can have meaningful location information. 
2 Discussion
2.1 Basic requirements 
From network point of view, it is essential to get the accurate location that is highly correlated with the measurement report configured for MDT (Immediate MDT). For this purpose, the agreement of the previous RAN2 meeting allows the network to have the higher chances of having accurate location information, by allowing the network to be able to request UE to perform positioning measurement for MDT. 
From UE point of view, however, such positioning request would put a big challenge in implementation because the positioning measurements cause non-trivial battery consumption. The UE has to avoid exhaustive positioning measurements upon network request and instead has to make efficient positioning measurements, i.e. only doing the thing at the proper timing. So we propose 
Proposal 1 Positioning request procedure should be designed such that UE battery life should not be severely impacted. 
Regarding when UE focuses on positioning measurements, we need to keep the two properties in mind:

· 
1) It is not possible for UE to expect the exact timing of meeting entering condition of the measurement report. 

·  
2) The positioning delay incurred by positioning measurements is highly variable, being dependent on the external conditions and the way of UE implementations. 

Those properties make it hard for UE to determine a proper timing of positioning measurements. If the UE blindly attempts to restrict the positioning measurements to avoid the severe battery impact, the accuracy of location becomes lower and/or the correlation of the acquired location with the measurement report becomes smaller. As a result, network may have the imprecise knowledge of the location of the measurement report. This means that in the design of the positioning request procedure, the UE battery consumption and the correlation between the measurement report and the location information should be jointly considered. 
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Figure1.
Generally speaking, the location correlation between measurement report and the acquired location is adversely proportional to the time difference between the moment of acquisition of location information and the moment of measurement report. To see the example in Figure1, the location information calculated from positioning period2 and 3 have higher location correlation than that from positioning period1. This implies that if UE focuses on positioning measurements around the moment of timing at which the measurement report is sent, the correlation can be kept high while the additional UE battery consumption for positioning measurement can be minimized. 

Proposal 2 It should be sufficient that the positioning measurements at UE side are concentrated around the moment in time the measurement report is sent or the location logging is requied. For the rest of the time, the UE should be allowed to deactivate the positioning measurements. 
2.2 Location correlation around the moment of measurement report triggering

Now we look into the period that is close to/including the moment of sending measurement report, like the period 2 and 3 of Figure1. To be more specific, Figure2 shows that the UE sends the measurement report at time T, and there are two occasions (A & B) at which location information is obtained at T-alpha and T+delta respectively at UE side.  
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Figure2.  Location correlation b
From network side, it is important to have the ‘useful’ location information with which the measured report can be highly correlated. Since location correlation becomes higher when the distance between the acquired location and the moment when the measurement report is triggered is close enough, we can make some straightforward observations:
Observation1: 
The Location point A, which is acquired earlier than the measurement report triggering, gets more correlated as the distance between the location point A and the location of measurement report becomes closer. 

Observation2:
The Location point B, which is acquired later than the measurement report triggering, gets more correlated as the distance between the location point B and the location of the measurement report becomes closer.
If reporting of multiple location points are possible, another observation as stated below can be made:
Observation3: 
The combined information of Location point A (early info) & Location point B (late info) is very useful for network to make the estimate of the location of the measurement report; Comparing the case UE only provides either of location point A or B, combined location information enables the network to get more accurate estimate of the location of the measurement report by using e.g. simple interpolation technique. 

Now let us consider the issue whether which observation among above is more applicable from UE implementation point of view. The UE has to avoid the unnecessary positioning measurements, and this is likely to result in the positioning behavior that the UE activates the positioning measurement only later than there is higher chance of triggering measurement report. This would mean that it is often the case the ‘late’ positioning results like accurate information B in Figure 2 are produced due to the positioning delay. 
Observation4: 
The ‘late’ location information may be often generated if the UE attempts to make efficient positioning measurements by activating the positioning measurements only when the measurement is highly likely to be triggered.   
Even when the accurate location is a bit ‘late’ information in terms of the correlation with the measurement report, the reporting of consecutive/multiple ‘late’ information to network can enable network to get the proper location of the measurement report by means of simple mathematics. For example in Figure 3, network can deduce the location of measurement report if location B and Location C with the corresponding timing T+delta, T+gamma are known to network. 
Observation5: 
The collection of multiple ‘late’ location information is useful for network to draw the location information of the measurement report that does not include accurate location information. 
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Figure3. Location estimate of measurement report with the ‘late’ location information
With the observaion1 through 5, it is proposed that:
Proposal 3 It should be possible for network to get multiple location points around the measurement report triggering such that the multiple locations can be used for estimates the location of specific event that happened around the time. 
3 Proposals

Proposal 4 Positioning request procedure should be designed such that UE battery life should not be severely impacted. 
Proposal 5 It should be sufficient that the positioning measurements at UE side are concentrated around the moment in time the measurement report is sent or the location logging is requied. For the rest of the time, the UE should be allowed to deactivate the positioning measurements. 
Proposal 6 It should be possible for network to get multiple location points around the measurement report triggering such that the multiple locations can be used for estimates the location of specific event that happened around the time. 
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