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1 Introduction

In RAN #88e meeting, the WI of enhanced SON/MDT was approved. MDT is used to collect failure information and assist operator to optimize network deployment.
In this paper, we would like to discuss the necessary information collection upon erroneous connection release.
2 Discussion
The state mismatch issue is found in [1]. gNB may send the RRCRelease message to UE, but UE failed to decode the message due to degraded radio channel condition and gNB erroneously received the acknowledgement. Therefore, it’s possible gNB locally releases the UE context, but UE stays in connected, which results in state mismatch between UE and gNB. To resolve this issue, DataInactivityTimer was introduced in NR [2] [3]. UE would monitor the MAC SDU transmission for DTCH, DCCH and reception for DTCH, DCCH and CCCH to start or restart the timer and leave CONNECTED upon timer expires, as specified in [4][5]. If the RRCRelease message is lost, UE could still release RRC connection via timer expiry to avoid state mismatch. 
Depending on implementation, gNB could use DataInactivityTimer as regular or exceptional solution to release UE. Since gNB could include IDLE configuration in RRCRelease, for example, redirection, IDLE measurement, gNB would send RRCRelease message to release UE. Therefore, the expiry of DataInactivityTimer indicates the loss and erroneous acknowledge of RRCRelease, which is an error case due to degraded radio channel condition.
Observation: the expiry of DataInactivityTimer indicates the loss and erroneous acknowledgement of RRCRelease, which is caused by degraded radio channel condition.

Similar to RLF/HOF, UE should collect necessary information regarding to DataInactivityTimer to identify the network coverage problem and repot to network, so that operator could optimize the DL/UL coverage.
Proposal 1: UE should collect necessary information upon DataInactivityTimer expiry to assist network optimization.
In legacy radio link failure, UE would set connectionFailureType to RLF or HOF depending on the trigger of radio link failure. If RLF is set as connectionFailureType, further identification on the trigger is needed by rlf-cause, which includes t310 expiry, RA problem, RLC maximum retransmission, BFR failure, LBT failure, BH RLF recovery failure. Upon DataInactivityTimer expiry, a new value is needed to indicate the trigger of radio link failure. We could either extend the Failure Type or set RLF as Failure Type extend the rlf-cause.
Proposal 2: Extend connectionFailureType or rlf-Cause to include DataInactivityTimer expiry.

Other than failure type, UE would also store the network information, such as measurement, serving cell identity, location information. These information is also necessary upon DataInactivityTimer expiry. Different from RLF/HOF, the degraded loss and erroneous acknowledge of RRCRelease occurs during DataInactivityTimer running. But the information collection is triggered upon DataInactivityTimer expiry. There is a gap between information collection and error case occurrence. The length of DataInactivityTimer should also be stored to indicate the possible gap.
Proposal 3: Upon DataInactivityTimer expiry, UE stores the configured value of DataInactivityTimer.
3 Conclusion
Based on the discussion in section 2, we have following proposals:
Observation: the expiry of DataInactivityTimer indicates the lost of RRCRelease, which is caused by degraded radio channel condition.

Proposal 1: UE should collect necessary information upon DataInactivityTimer expiry to assist network optimization.
Proposal 2: Extend connectionFailureType or rlf-Cause to include DataInactivityTimer expiry.

Proposal 3: Upon DataInactivityTimer expiry, UE stores the configured value of DataInactivityTimer.
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