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1
Introduction
LTE introduced logged MDT feature from Rel-10. For logged MDT, the UE may collect some measurements in idle state, and then it may report them upon it enters connected state. Location info is one of logged measurements.
Recently, we found some issues regarding UE behaviours on location info in real networks. In this paper, firstly we show the issue and then some solutions are also provided.
2
Discussion
In TS 37.320, the following text shows how the UE performs recording location info for logged MDT:
Location info is based on available location info in the UE. Thus, the Logged MDT measurements are tagged by the UE with location data in the following manner:

-
ECGI or Cell-Id of the serving cell when the measurement was taken is always included in E-UTRAN or UTRAN respectively

-
Detailed location info (e.g. GNSS location info) is included if available in the UE when the measurement was taken. If detailed location info is available the reporting shall consist of latitude and longitude. Depending on availability, altitude, uncertainty and confidence may be also additionally included. UE tags available detailed location info only once with upcoming measurement sample, and then the detailed location info is discarded, i.e. the validity of detailed location info is implicitly assumed to be one logging interval.

NOTE:
The neighbour cell measurement info that is provided by the UE may be used to determine the UE location (RF fingerprint).
It is our understanding that location info should be collected also in idle state.
Observation 1: The UE should collect its location info for logged MDT in idle state.
However, for some Ues, there will be state transition in order to get the location info for logged MDT. Here is an example:
(1) the UE is in idle state and performing logged MDT

(2) if the UE wants to get location info, the UE will trigger a state transition from idle state to connected state

(3) the UE gets the location info from location server, and after that, the UE enter idle state

(4) maybe the UE will perform (1)~(3) again

The reason behind may be that it may be much faster for the UE to get the location info in connected state than in idle state. However, such UE behaviours may lead to additional signallings, additional network resources, and also more UE power consumption.
Observation 2: We observe that some Ues will trigger a state transition from idle state to connected state if the UE wants to get location info for logged MDT.

Observation 3: For observation 2, if lots of Ues are doing it, it may lead to additional signallings, additional network resources, and also more UE power consumption.

In order to solve this issue, we have the following options:
Option (1): for step (2), it may be helpful for the UE to indicate the cause, e.g. the state transition is due to location info request for logged MDT. In this case, the network can try to do something in order to minimize the impacts mentioned in observation 3. This indication may be included in RRC connection request message or complete message.
Option (2): the network can send a flag to Ues, and the flag is to control whether the UE is allowed to perform step (2)
It is noted that both option (1) and (2) require ASN.1 changes in TS 36.331, so it is suggested to discuss them in Rel-16. We think that option (2) is better than option (1), because option (1) may need more efforts in the standard, and the UE may still access the network.
For early releases, it still depends implementations to solve the issue.
In addition, we think that there may be no need to have new UE capabilities for both options.

Proposal 1: It is proposed RAN2 to discuss the solutions to solve the issue, and one possible solution is that the network sends a flag to Ues, and the flag is to control whether the UE is allowed to perform state trnasition in order to request location info for logged MDT.
3
Conclusions
In this paper, we discuss UE behaviours on location info for logged MDT. Firstly we have the following observations on the issue:
Observation 1: The UE should collect its location info for logged MDT in idle state.
Observation 2: We observe that some Ues will trigger a state transition from idle state to connected state if the UE wants to get location info for logged MDT.

Observation 3: For observation 2, if lots of Ues are doing it, it may lead to additional signallings, additional network resources, and also more UE power consumption.

Secondly, regarding how to solve the issue, we list two options. It is proposed:
Proposal 1: It is proposed RAN2 to discuss the solutions to solve the issue, and one possible solution is that the network sends a flag to Ues, and the flag is to control whether the UE is allowed to perform state trnasition in order to request location info for logged MDT.
We have also prepared a CR [2] related to proposal 1.
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