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1 Introduction
RAN2#101 has made the following agreement about RRC_INACTIVE UE resume failure handling:

· If resume procedure (including RNAU procedure) fails, the UE move to RRC_IDLE and indicates to NAS to perform NAS recovery

· Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.

In RAN2#101bis, the timer for the above transitioning to Idle from Inactive upon resume failure was discussed. Some companies doubted the needs of using a timer (e.g. T300X) when UE initiates the resume procedure with the argument that RAN2 has already agreed the following for Idle mode:
· To adopt as a baseline for Rel-15 the simplest solution when a UE enters RRC_IDLE when it leaves "camped normally" state.
In this contribution, we clarify the resume failure cases when the UE in Inactive mode will need to move to Idle mode and suggest proposals.
2 Discussion
The periodic RNA Update procedure helps the network to be aware of the UE location in Inactive mode. Therefore, the network configures the UE with a periodic RNAU timer value by taking into account the value of the Periodic Registration Update timer value indicated in the RRC Inactive Assistance Information from AMF. RAN3 and SA3 also agreed that RAN uses a guard timer with a value longer than the RNAU timer value provided to the UE. At the expiration of the guard timer, the UE context is removed from the RAN node which initiates N2/N3 connection release and transition to RRC Idle state in the RAN side.

When periodic RNAU timer expires in UE, UE starts RRC Resume procedure for RNAU. The failure of this procedure can be grouped into three cases:

1) UE leaves camped normally state, cannot trigger RACH procedure. 

2) UE in camped normally state, and triggers RACH procedure for RRC resume but doesn’t get msg2

3) UE RACH procedure fails in receiving Msg.4 

For case 1), according to RAN2 agreement, UE enters RRC_IDLE state when leaves camped normally state (Figure 1). Therefore, the focus here will be on the handling of failure cases when the UE is in Inactive mode and camped normally state.
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Figure 1 UE immediately switches to the RRC_IDLE state when leaves camped normally state
Observation 1: RAN2 already agreed that the UE moves from Inactive to Idle when it leaves camped normally state.

In the camped normally state, the UE will stay in Inactive mode as long as it is able to stay in the RNA configured by the eNB and send RNAU either periodically or when it changes RNAs. Therefore, the only way for the UE to transition out of Inactive would happen when it attempts to send RNAU or start resume procedure to move to Connected.
When the UE initiates RNAU or resume, the procedure can fail at different steps. It can fail in msg1 transmission or receiving msg2. In this case, T300X would not be helpful if it is started after msg3 transmission.
For case 2) and case 3), per RAN2#100 agreement, the UE should move to Idle after a timer expires. The first question is the starting point for the timer. For periodic RNAU, this could always be the expiration of the periodic timer. See Figure 2. However, for resume in general, it is not easy to define a starting point for case 2. 
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Figure 2 UE in Camped Normally State, But failed in Resume procedure

One possibility is to always move to Idle immediately in case 2 and define the starting time as msg3 transmission for case 3. See Figure 3.
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Figure 3 UE in Camped Normally State, move to Idle immediately in case failed to trigger RACH
Another option is to use expiration of periodic timer for periodic RNAU as the starting point of the timer and use the uplink message transmission timer when to start the timer for other resume cases. See Figure 4.
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Figure 4 UE in Camped Normally State, a timer (T300X) is started upon expiration of periodic RNAU timer
The second option is preferable since it is more similar to existing procedures and compliant with the RAN2#101 agreement.
Proposal 1: For RNAU, the timer (T300X) is started when periodic RNAU is triggered (expiration of periodic timer).

Proposal 2: For the resume and mobility based RNAU, the timer (T300X) is started when UE sends msg3.
As already agreed in RAN2#100, the UE moves to Idle and informs NAS when T300X expires.
Observation 1: When T300X expires, UE moves to Idle and informs NAS.

The values of timer could be similar to T300 and LTE ones can be used as a baseline.

Proposal 3: The same values for T300 (ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000) can be taken as a baseline for T300X.

3 Summary
In this contribution, we discussed the failure cases in Inactive mode and propose the following for moving to Idle:

Proposal 1: For RNAU, the timer (T300X) is started when periodic RNAU is triggered (expiration of periodic timer).

Proposal 2: For the resume and mobility based RNAU, the timer (T300X) is started when UE sends msg3.

Observation 1: When T300X expires, UE moves to Idle and informs NAS.

Proposal 3: The same values for T300 (ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000) can be taken as a baseline for T300X.
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