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1. Introduction

The necessity of detailed location information associated with MDT measurements is addressed in the Rel-11 MDT WI and the related Stage-2 specification was agreed [1]. However there are still following open issues.
1. Support requested location information in logged MDT?
2. How often does the UE provide the location?
3. How to correlate location information with RRM measurements?
4. Impact on user consent?
This contribution provides our view of above remaining issues.
2. Discussion
2.1. GNSS Location measurements and reporting
RAN2 should consider the proper UE behaviour when it receives a request from the OAM/RNC/eNB to make GNSS location information available for Immediate MDT. According to the Rel-11 MDT WID, the motivation to introduce enhanced availability of detailed location information is to avoid MDT measurements that do not have detailed location information available. From this perspective, we think UEs requested by eNB to make GNSS location information available should keep the GNSS receiver active for Immediate MDT. Even if the UE has GNSS initially turned off, the UE should have GNSS receiver turned on when it receives the GNSS activation request from the network.  However, the user should have the option to turn off the GNSS receiver thereafter and the GNSS receiver should remain off for the remainder of the MDT session unless the user turns it back on.
Proposal 1:
UEs requested by OAM/RNC/eNB to make GNSS location information available should keep the GNSS receiver active for Immediate MDT unless a user decides to turn it off.
In addition RAN2 should discuss whether the UE needs to provide a new GNSS location measurement for each radio measurement. Figure 1 illustrates the case for location measurement based on GNSS for each MDT periodic measurement (option 1).
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Option 1’s requirement for the UE to include GNSS location information in all measurement results is not feasible since not all GNSS receiver implementation will be able to update location information quickly enough, and the location updates may also depend on the number of satellites the GNSS receiver can see at any given time. And also in some indoor condition it may be difficult for the UE to obtain GNSS location information.  Therefore, if the OAM/RNC/eNB requests the UE to obtain GNSS location information it should still be up to the UE to determine if and when new GNSS location information is included with the MDT measurements. This option (Option 2) is further depicted in Figure 2.  GNSS location information is only tagged to some of the MDT measurements. 

[image: image2.emf]Figure 2:  GNSS location measurement based on availability of  

location information (option 2)

Time

Periodic 

measurement 

interval

Periodic radio 

measurements

GNSS 

Location 

Info #2

GNSS 

Location 

Info #4

GNSS 

Location 

Info #3

GNSS 

Location 

Info #1

Event-triggerd 

measurement


In conclusion, we think while the GNSS receiver is active, UEs requested by OAM/RNC/eNB to make GNSS location information available should continue to perform GNSS measurements based on GNSS receiver’s capability even in the case detailed location information isn’t needed except for Immediate MDT.
Proposal 2: 
While the GNSS receiver is active, UEs requested by OAM/RNC/eNB to make GNSS location information available should continue to perform GNSS measurements based on GNSS receiver’s capability even if detailed location information isn’t needed except for Immediate MDT.
It would also be necessary to decide on the proper UE behaviour in case a user turns off the UE’s GNSS receiver after receiving the GNSS activation request. In some cases a user is even advised to turn off the GNSS receiver whenever possible to save battery power.  We believe the simplest way is for the UE to continue with Immediate MDT without the detailed location information or with the location information acquired by some other means e.g., E-CID.

Proposal 3: 
In case the user decides to turn off the UE’s GNSS receiver after receiving the GNSS activation request, the UE should continue with Immediate MDT without the detailed location information or with the location information acquired by some other means.
Regardless of the decision on Proposals 1, 2 and 3, the Requested Location Information will be an additional burden for the UE.  If the UE frequently receives the OAM/RNC/eNB’s request for Requested Location Information and the user notices the UE’s GNSS receiver sometimes turns on autonomously and the UE’s power consumption is higher than expected due to MDT with GNSS activation request, the user may decide to change his/her user consent. Therefore, we think RAN2 should find other feasible solution to avoid this situation.

One alternative is to allow the UE with the temporal denial of the GNSS receiver activation request. There may be special cases when the UE should have the option to autonomously deny the GNSS request e.g., when the UE’s battery level is extremely low. This feature may allow the UE to avoid excessive power consumption under low battery condition. It is assumed there are cases when the UE’s battery level is depleted to the point when calls, including emergency calls, cannot be completed successfully.  However if this feature is adopted, RAN2 would need to agree on the proper UE behaviour and whether the condition for using this feature is decided autonomously by the UE or configured by the network.. Since it may be difficult to reach a consensus in only one meeting, we are reluctant to introduce this feature in Rel-11 regardless of the benefits of this alternative.
Another alternative is to provide a guideline on when the UE may be requested to make GNSS location information available. For example, OAM/RNC/eNB’s requests for UEs to perform GNSS measurements should be selected based on UEs with GNSS already active. If the UE's MDT measurement response, prior to the OAM/RNC/eNB’s request, comes back with GNSS location information, OAM/RNC/eNB will know that the UE already has GNSS turned on. At this point the OAM/RNC/eNB may request that the UE continues to perform GNSS measurement. If the report from the UE indicates no GNSS location information the OAM/RNC/eNB will have the option to stop the MDT for this UE or at least not mandate that the UE performs MDT with GNSS measurements. It may not always be feasible for the OAM/RNC/eNB to determine which UEs have GNSS already turned on, but it should make every attempt to do so before requesting GNSS location information from UEs without GNSS already turned on.  Although this kind of usage may not be the original intent of requested location information, we believe RAN2 should consider this alternative for UE’s battery consideration if no other alternatives are feasible for Rel-11. 
Proposal 4:
RAN2 should discuss if OAM/RNC/eNB’s selection of UEs to perform GNSS measurements should be based on UEs with GNSS already active. 
2.2. Requested location information in logged MDT
Whether requested location information is supported in logged MDT is also FFS. The main disadvantages with Logged MDT are the likelihood of additional power consumption and the lack of knowledge of GNSS reciever status. In other words, requested location information for Logged MDT will only be feasible if the OAM/RNC/eNB is able to determine the UE’s GNSS and battery status prior to MDT configuration. Since RAN2 has already decided that the Availability of location information will not be requested by the OAM/RNC/eNB or sent by the UE, the UE’s GNSS status information will not be readily available to the OAM/RNC/eNB. Also the UE selection method described in section 2.1 would probably work only for Immediate MDT since the OAM/RNC/eNB won’t get immediate feedback from the UE with Logged MDT. Therefore RAN2 should not adopt Requested Location Information for Logged MDT at least for Rel-11. However, if RAN2 introduces guidelines on battery threshold requirements and provide a mechanism for the network to obtain GNSS status (either requested by the OAM/RNC/eNB or sent by the UE) prior to GNSS requests, requested location information for Logged MDT may be revisited. 
Proposal 5: 
RAN2 should not adopt the Requested Location Information for Logged MDT at least for Rel-11.

2.3. User consent for requested location information
RAN2 previously agreed that “For immediate MDT, the eNB can also request the UE to attempt to make GNSS location information available. Standalone GNSS is used as the default baseline (use of SUPL is not prohibited)” It’s assumed that a UE which has its GNSS receiver switched off prior to the request will switch on its GNSS receiver after receiving the request. Since Rel-10 MDT doesn’t support this feature the existing MDT user consent would not include the necessary agreement to support this feature. A couple of related papers were also submitted at the previous meeting. [2][3] In our view, it would be simpler if requested location information is mandatory for Rel-11’s user consent of MDT. This means only one flavor of user consent for Rel-11 UEs will be offered i.e., the user either accepts it or not and there’s no option to fallback to Rel-10 user consent for Rel-11 UEs. We also believe that this user consent issue should ultimately be handled by SA3. In particular, RAN2 should inform SA3 of RAN2’s decision of this user consent issue. 

Proposal 6: 
RAN2 should decide if requested location information for Immediate MDT is mandatory for Rel-11’s user consent of MDT.

Proposal 7: 
RAN2 should inform SA3 of RAN2’s decision on the user consent issue and ask SA3 whether the existing user consent of MDT needs to be updated to include requested location information.
So far requested location information has only been adopted in RAN2 for Immediate MDT.  Since requested location information is only agreed for Immediate MDT it should not be used for any other purpose e.g., RLF report or Logged MDT in IDLE. Stage 2 should be clarified so that this functionality is not used for any other purpose other than for Immediate MDT; otherwise, the user consent agreement may be violated.

Proposal 8: 
It should be clarified in Stage 2 that requested location information is only applicable for Immediate MDT.
3. Conclusion
This contribution provides the further details for Requested Location Information.and we have the following proposals:
Proposal 1:
UEs requested by OAM/RNC/eNB to make GNSS location information available should keep the GNSS receiver active for Immediate MDT unless a user decides to turn it off.
Proposal 2: 
While the GNSS receiver is active, UE requested by OAM/RNC/eNB to make GNSS location information available the UE should continue to perform GNSS measurements based on GNSS receiver’s capability even if detailed location information isn’t needed except for Immediate MDT.
Proposal 3: 
In case the user decides to turn off the UE’s GNSS receiver after receiving the GNSS activation request, the UE should continue with Immediate MDT without the detailed location information or with the location information acquired by some other means.
Proposal 4:
RAN2 should discuss if OAM/RNC/eNB’s selection of UEs to perform GNSS measurements should be based on UEs with GNSS already active. 
Proposal 5: 
RAN2 should not adopt the Requested Location Information for Logged MDT at least for Rel-11.

Proposal 6: 
RAN2 should decide if requested location information for Immediate MDT is mandatory for Rel-11’s user consent of MDT.
Proposal 7: 
RAN2 should inform SA3 of RAN2’s decision on the user consent issue and ask SA3 whether the existing user consent of MDT needs to be updated to include requested location information.

Proposal 8: 
It should be clarified in Stage 2 that requested location information is only applicable for Immediate MDT
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Figure 1:  GNSS location measurement associated with each radio measurement (option 1)
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Figure 2:  GNSS location measurement based on availability of  location information (option 2)
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