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1. Introduction
The radio link failure mechanism in NR will be discussed in this contribution.
2. Discussion
In LTE, the detections of radio link failure are 

· upon physical layer problems i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
· upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

· upon indication from RLC that the maximum number of retransmissions has been reached.
Proposal1. The detection of radio link failure upon physical layer problems or random access problem indication from MAC or indication from RLC that the maximum number of retransmissions has been reached should be considered in NR.

Two phases governing the behavior associated to radio link failure cause by physical layer problems are defined in LTE [1][2]. 
In the first phase, the radio problem occurs upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers, and the timer T310 is started. The T310 stops upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure. When T310 expires and security is activated, radio link failure is detected and it goes to the second phase; otherwise, UE goes to RRC_IDLE. UE mobility is controlled by the network during the first phase. 
In the second phase, UE starts T311 and initiates cell selection. If a suitable E-UTRA cell or a cell using another RAT is selected, T311 is stopped and UE initiates RRC connection reestablishment procedure. When T311 expires, or when RRC connection reestablishment request is rejected by the network, the UE goes to RRC_IDLE. During RRC connection reestablishment procedure, the UE sends C‑RNTI of the UE in the cell where the RLF occurred, physical layer identity of that cell and short MAC-I based on the keys of that cell to the network, which are used by the network to authenticate the UE and to fetch the UE context.
The two phases governing the behaviour associated to radio link failure can be reused for UE in RRC_CONNECTED in NR.
Proposal2. Two phases govern the behavior associated to radio link failure upon physical layer problems in legacy is reused for NR.

For the detections of radio link failure upon random access problem indication from MAC or upon indication from RLC that the maximum number of retransmissions has been reached, when the UE detects the radio link failure and the security has been activated, it starts T311 and initiates cell selection. If a suitable E-UTRA cell or a cell using another RAT is selected, T311 is stopped and UE initiates RRC connection reestablishment procedure.  
Proposal3. The behavior associated to radio link failure upon random access problem indication from MAC or upon indication from RLC that the maximum number of retransmissions has been reached in legacy is reused for NR.

When radio link failure is detected and the security is activated, the UE needs to select a cell and initiate the RRC connection reestablishment procedure. There are four mobility cases similar to the one in LTE:

1. UE returns to the same cell

2. UE selects a different cell from the same gNB
3. UE selects a cell of a prepared gNB and the gNB has admitted the UE during an earlier executed HO preparation phase, or obtains the UE context during the Second Phase.
4. UE selects a cell of a different gNB that is not prepared
For the first three cases above, the radio link is resumed during successful connection reestablishment procedure. For the last case, since the newly selected gNB does not have UE context RRC connection cannot be re-established and the UE goes via RRC_IDLE. 
Proposal4. Mobility cases similar to LTE need to be considered and the mobility handled with respect to radio link failure is the same as LTE.

The UE access identity in the cell where the RLF occurred and the physical layer identity of that cell, can be used to fetch the UE context. The authentication token of that cell should be used to facilitate UE authentication at eNB. The details of the authentication token are SA3 issue. On the other hand, the security key needs to be updated and gNB should send security parameters to UE for the update of security key.
Proposal5. UE access identity in the cell where the RLF occurred, the physical layer identity of that cell and authentication token are sent in RRC connection reestablishment request for the selected gNB to authenticate the UE and check whether it has a context stored for that UE.
3. Conclusion 
In this contribution, we discussed the SA/NSA common aspects of radio link failure mechanism. The following proposals were made.
Proposal1. The detection of radio link failure upon physical layer problems or random access problem indication from MAC or indication from RLC that the maximum number of retransmissions has been reached should be considered in NR.

Proposal2. Two phases govern the behavior associated to radio link failure upon physical layer problems in legacy is reused for NR.

Proposal3. The behavior associated to radio link failure upon random access problem indication from MAC or upon indication from RLC that the maximum number of retransmissions has been reached in legacy is reused for NR.

Proposal4. Mobility cases similar to LTE need to be considered and the mobility handled with respect to radio link failure is the same as LTE.

Proposal5. UE access identity in the cell where the RLF occurred, the physical layer identity of that cell and authentication token are sent in RRC connection reestablishment request for the selected gNB to authenticate the UE and check whether it has a context stored for that UE.
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