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Discussion
1 Introduction
This is a company contribution related to email discussion of [77#22]: Availability of Location. This papers includes the followings:

1)  Possible UE implementation models are suggested.
2)  An example of location handling at positioning entity is suggested.
3)  The assumptions for location availability in Rel-10 MDT are reviewed.

4)  The feasibility of Rel-11 location enhancement for MDT is checked.

Note that this paper does not propose any specific proposals for changes or enhancement but only intends to motivate better understanding on implementation aspects in regard to positioning and MDT. 
2 Discussion
2.1 UE Implementation Model

Question1: What is possible implementation model for of MDT with location availability taken into account: 
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(a) Model A
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(b) Model B

Figure1. Examples of UE Implementation Model

Terminoloigies:
·  
Location Framework: It provides an abstraction layer between the application and the underlying hardware and/or networking services that provide the device’s physical position.
·  
Location Library: It provides a control and interface between Location Framework and the underlying hardware/positioning solution. 

·  
GNSS solution: GNSS HW (RF and processors)

In this model A, LTE protocol stack communicates with Location Framework. 
·  
LTE protocol stack is required to follow the syntax and the interface defined for Location Framework.
In this mode B, LTE protocol stack communicates with location library via interface #A. 
·  
Note that #A is purely implementation specific interface. 


·  
The interaction between cellular radio protocol stack and the location library is already assumed for e.g. SUPL implementation.
During the email discussion, it was seen that both models should be allowed for MDT implementation as implementation freedom. 

Conclusion1: Both models (Model A&B in Figure1) are allowed for MDT implementation.
2.2 Location handling at Positioning Entity
Figure2 illustrates one example of location information handling at positioning entity inside UE. In Figure2, it is shown that positioning entity inside UE performs positioning measurements. It is assumed that the positioning measurements are triggered by location applications running in UE. 
·  
Positioning measurement interval: For each location acquisition, UE performs positioning measurements during a period, called positioning measurement interval.
·  
Red circle: The red circle represents the moment when new location information becomes available due to the positioning measurements. 
·  
Location validity duration: The location information remains valid during some period, called location validity duration. Note that this location validity is implementation specific. 

·  
White circle marked as ‘x’: After new location becomes available, the location information may be invalidated or discarded, depending on UE implementation, as represented by white circle marked as ‘x’
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Figure2. Example of location handling at positioning entity inside UE
2.3 Review of Rel-10 Availability of Location Information 
In Rel-10 MDT, we agreed that UE only relies on location information that is already available. Here, ‘already available’ means that UE participating in MDT cannot request positioning entity to perform positioning measurements, and the UE can only use location information, if available, that is derived for other purpose, e.g., applications running in UE. 

2.3.1 
Logged MDT

For Logged MDT in Rel-10, we agreed that the location information is implicitly assumed to be valid for one logging interval. 

Question2: When we only rely on available location information, does UE obtain and provide sufficient and usable location information in Logged MDT report? What are limitations, if any?
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(a) Model1: Positioning entity initiated location update
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(b) Model 2: LTE module initiated location update

Figure3. Interaction between LTE module and positioning entity for Logged MDT
In Figure3, two implementation models of interaction between LTE module and positioning entity are illustrated. In model 1, whenever there is a new location update in positioning entity, the positioning entity updates it to LTE module. In model 2, for location update, LTE module requests to positioning entity for location transfer. 
In Model 1, once the LTE module receives new location from positioning entity, the LTE module has to keep it until one logging interval elapses or newer location is received. In Model 2, once positioning entity obtains new location information, the positioning entity has to keep it until one logging interval elapses or new location is received. 
From implementation point of view, both models seem feasible. 

Conclusion2: Both models (model 1, 2 in Figure 3) are applicable for Logged MDT in Rel-10. That is, the one logging interval validity of location information assumed for Rel-10 Logged MDT is feasible from implementation aspect. 
2.3.2 
Immediate MDT

For immediate MDT in Rel-10, we agreed that the validity evaluation of detailed location information is left to UE implementation.
Question3: When we only rely on available location information, does UE obtain and provide sufficient and usable location information in Immediate MDT report? What are limitations, if any?
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(a) Model 1: Positioning entity initiated location update
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(b) Model 2: LTE module initiated location update
Figure4. Interaction between LTE module and positioning entity for Immediate MDT
In Figure4, two implementation models of interaction between LTE module and positioning entity are illustrated. Two modes are same as those in Logged MDT shown in Figure3. 

In model 1, once LTE module receives new location from positioning entity, it keeps the location until its validity holds true. If the location stored in LTE module is still valid when event A2 is met, it is included in A2 measurement report. 
In model 2, when A2 event is met, LTE module requests positioning entity for location transfer. If there is available location information, positioning entity returns the location, and otherwise it returns null location. Note that it is implementation dependent how long the location validity duration will be. 

Note that since the validity of location is implementation dependent, the validity of location information should be carefully decided by LTE module in case of model 1 and by positioning entity in case of model 2. 

Conclusion3: Both models (model 1, 2 in Figure 4) are applicable for Immediate MDT in Rel-10. That is, it is a feasible assumption from implementation aspect that the availability of location for Immediate MDT in Rel-10 is implementation dependent. 
2.4 On Demand Positioning in Rel-11
On demand positioning means that network can activate UE positioning measurements to obtain new location when network wants. 

Question4: Is on-demand positioning feasible? What are limitations, if any?

Case1) If positioning was recently done by UE, UE can quickly acquire new location upon receiving on-demand positioning request. 
· 
Model 2 in Figure 3&4 can be applied. 

· 
Assistance information for quick positioning is already available. 

·  
The delay until actual acquisition of location is acceptable for the use of on-demand positioning (possibly less than 10s )
Case2) If long time has elapsed since the last positioning or no positioning has been done since UE is switched on, it may take quite long delay to take new location information. 
· 
Model 2 in Figure 3&4 can be applied. 

· 
Assistance information for quick positioning is not available inside UE when on-demand positioning is requested.
·  
Network may provide assistance information with on-demand positioning command. Even in this, it takes some time to get the first location with reasonable accuracy (downloading time+ positioning time).
·  
The long delay is unacceptable for the use of on-demand positioning. (typically longer than 10s )
Conclusion4: Considering location acquisition time, on-demand positioning for MDT is feasible only in case of case 1), i.e. if it is assumed that positioning is ever activated recently in UE prior to UE’s reception of on-demand positioning request.
2.5 Positioning Status Reporting in Rel-11
Positioning status reporting means that UE reports the internal positioning status to network. Even though the exact definition of positioning status is currently FFS, the positioning status should at least tell whether the UE is ready for providing location information or not. 
Question5: Is positioning status reporting feasible? What are limitations, if any?
· 
The answer for the question largely depends on the definition of positioning status that is not discussed in detail so far. 

·  
Model 2 in Figure 3&4 can be applied, where UE can at least tell whether it has recently performed positioning measurements, i.e., whether it can readily provide location information. 
It seems that if model 1 and 2 are allowed as implementation freedom for MDT, the positioning status reporting is feasible. Even though it is not clear what positioning status means, we can conclude for now that 
Conclusion5: Positioning status reporting for MDT is feasible from implementation aspect. 
Our company view on on-demand positioning and positioning status reporting for Rel-11 MDT location enhancement are provided in R2-121785 and R2-121784, respectively. 

3 Conclusion 
UE implementation model for MDT
Conclusion1: Both models (Model A&B in Figure1) are allowed for MDT implementation.
Review of Rel-10 location availability
Conclusion2: Both models (model 1, 2 in Figure 3) are applicable for Logged MDT in Rel-10. That is, the one logging interval validity of location information assumed for Rel-10 Logged MDT is feasible from implementation aspect. 

Conclusion3: Both models (model 1, 2 in Figure 4) are applicable for Immediate MDT in Rel-10. That is, it is a feasible assumption from implementation aspect that the availability of location for Immediate MDT in Rel-10 is implementation dependent. 

On-demand positioning

Conclusion4: Considering location acquisition time, on-demand positioning for MDT is feasible only if it is assumed that positioning is ever activated recently in UE prior to UE’s reception of on-demand positioning request. 
Positioning status reporting
Conclusion5: Positioning status reporting for MDT is feasible from implementation aspect. 
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