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1. Introduction 

This contribution discusses a way to improve the availability of GNSS location information when the UE experiences RLF.
2. Discussion
If RAN has knowledge of the UE positioning capability and existence of an active positioning session, the network can select a UE with active GNSS session as a candidate for MDT configuration. The UTRAN has the knowledge. However, the E-UTRAN does not have it because LPP is terminated between the UE and E-SMLC.

The paper [1] contains a summary of existing proposals on coordinating MDT activities and LPP positioning sessions within the system architecture to increase the availability of GNSS location information for MDT. In the UE based solution, “active LCS session or standalone GPS” was proposed as one of the reporting triggers. Basically when a GNSS session or standalone GNSS is activated the event is triggered so that the network is notified of positioning activity on the UE and the network may select the UE for MDT configuration. Unfortunately it is not possible to predict when and which UE will experience RLF, a positioning session may be terminated before RLF is experienced. As RLF impacts subscribers’ perception of service quality to large extent, it is important to improve the availability of GNSS location information in RLF so that operators can address the problem efficiently. However, the issue and solutions have not been discussed sufficiently in RAN2.
In area with a coverage hole, a UE may experience RLF more than once. Following RLF the UE attempts to reconnect to the network - this may be with an RRC connection re-establishment procedure or a NAS initiated recovery procedure. If the UE stays in the area, the UE may　experience another RLF. In the severe error situations like this, capturing the GNSS location information is very important. The UE with GNSS capability can activate its standalone GNSS measurements if the frequency of RLF is higher than a threshold in order to obtain GNSS location information at the next RLF with small latency.
The RLF frequency threshold can be defined by N times RLF within duration T. In addition, duration of GNSS standalone measurement should be limited in order to avoid unnecessary UE battery drain by the GNSS measurement. For example, the UE may need to apply the cold start and it may be difficult to capture sufficient number of satellites for positioning within a reasonable time. In other situation the next RLF may not be detected for a long time.

Proposal 1: The UE should activate its GNSS standalone measurements for duration (Tsm) when the frequency of radio link failure becomes larger than the RLF frequency threshold (N times over period T).

RLF frequency threshold and the GNSS standalone measurement duration can be signaled in immediate MDT configuration. In some RLF cases, the UE may not be able to recover from the error using an RRC connection re-establishment procedure and go may back to IDLE before performing a NAS initiated recovery procedure. In order to evaluate the frequency of RLF properly, the configuration of RLF frequency threshold should be maintained in multiple connected mode periods interrupted by IDLE mode transition. The configuration can be released once the RLF frequency becomes larger than the threshold or the UE leaves the RAT or PLMN.
Proposal 2: The RLF frequency threshold (N times per period T) and standalone GNSS measurement duration (Tsm) should be configured by the network. The UE should maintain the configuration in the multiple connected mode periods. The UE should release the configuration once RLF frequency becomes higher than the threshold or when the UE leaves the RAT or the PLMN.
3. Conclusion
It is very important to improve the availability of GNSS location information when the UE experience RLF. We propose:
Proposal 1: The UE should activate its GNSS standalone measurements for duration (Tsm) when the frequency of radio link failure becomes larger than the RLF frequency threshold (N times over period T).

Proposal 2: The RLF frequency threshold (N times per period T) and standalone GNSS measurement duration (Tsm) should be configured by the network. The UE should maintain the configuration in the multiple connected mode periods. The UE should release the configuration once RLF frequency becomes higher than the threshold or when the UE leaves the RAT or the PLMN.
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