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Introduction
RAN2 has reached some progress concerning the design of Radio Link Monitoring (RLM) and the interfacing aspects to higher layers. In other words, we have agreed on what should be visible to higher layers i.e. DL Out-of-Sync (OOS) events and In-Sync (IS) events. It has also been agreed that in NR, as in LTE, the UE declares RLF upon timer expiry due to DL OOS detection, random access procedure failure detection, and RLC failure detection. These agreements so far map to what the stage-2 specifications in LTE call “First Phase”. Although there could still be some remaining issues e.g. additional criteria to trigger RLF and/or the interactions with beam recovery procedure, a Text Proposal to 36.300 based on 38.300 should be easily agreeable since some generic terminology is used anyway. For example, 36.300 only talks about radio link problem (which may comprise different cases currently being discussed). Another example relates to the RRC states assumed between the time the RLF timer is triggered until it expires. As in LTE, we simply assume the UE can remain in RRC_CONNECTED, hence, no UE based mobility is allowed.
The TP assumes a similar model as in LTE where the UE is allowed to perform UE based mobility after the first timer expires and the second timer is triggered. In the current TP, we propose some details concerning re-selection rules and that could eventually be part of an email discussion having the current TP as baseline.
The TP also considers the input provided in the companion discussion paper entitled “R2-1707854 – Remaining stage-2 aspects of RLM and RLF in NR” regarding the stop of the RLF timer based on successful beam recovery and periodic IS events.
Text Proposal
[bookmark: _Toc468824658]9.2.7		Radio Link Failure
In RRC_CONNECTED, the UE declares Radio Link Failure (RLF) when one of the following criteria are met:
-	Expiry of a timer started after indication of radio problems from the physical layer;
-	Random access procedure failure;
-	RLC failure
Two phases govern the behaviour associated to radio link failure as shown on Figure 9.2.7-1:
-	First phase:
-	started upon radio problem detection;
-	leads to radio link failure detection;
-	no UE-based mobility;
-	based on timer or other (e.g. counting) criteria (T1).
-	Second Phase:
-	started upon radio link failure detection or handover failure;
-	can be stopped by successful beam recovery and periodic IS events;

-	leads to RRC_IDLE;
-	UE-based mobility;
-	Timer based (T2).


Figure 9.2.7-1: Radio Link Failure
Table 9.2.7-1 below describes how mobility is handled with respect to radio link failure:
Table 9.2.7-1: Mobility and Radio Link Failure
	Cases
	First Phase
	Second Phase
	T2 expired

	UE returns to the same cell
	Continue as if no radio problems occurred. Beam recovery can be applied.
	Activity is resumed by means of explicit RRC signalling between UE and gNB
	Go via RRC_IDLE

	UE selects a different cell from the same gNB
	Beam recovery can be applied (if configured).
	Activity is resumed by means of explicit RRC signalling between UE and gNB
	Go via RRC_IDLE

	UE selects a cell of a prepared gNB or eNB (NOTE)
	N/A

	Activity is resumed by means of explicit RRC signalling between UE and gNB or eNB
	Go via RRC_IDLE

	UE selects a cell of a different gNB or eNB that is not prepared (NOTE)
	N/A
	Go via RRC_IDLE
	Go via RRC_IDLE

	NOTE:	a prepared gNB is a gNB which has admitted the UE during an earlier executed HO preparation phase, or obtains the UE context during the Second Phase. A prepared eNB is an eNB which connects to the same next generation core as serving gNB. It has either admitted UE during earlier executed HO preparation phase, or obtained the UE context during the Second Phase. 



In the Second Phase, in order to resume activity and avoid going via RRC_IDLE when the UE returns to the same cell or when the UE selects a different cell from the same gNB, or when the UE selects a cell from a different gNB or eNB, the following procedure applies:
-	The UE stays in RRC_CONNECTED;
-	The UE accesses the cell through the random access procedure and/or beam recovery (if configured);
- 	The UE identifier used in the random access procedure for contention resolution (i.e. C‑RNTI of the UE in the cell where the RLF occurred + physical layer identity of that cell + short MAC-I based on the keys of that cell) is used by the selected gNB or eNB to authenticate the UE and check whether it has a context stored for that UE:
-	If the gNB or eNB finds a context that matches the identity of the UE, or obtains this context from the previously serving gNB, it indicates to the UE that its connection can be resumed;
-	If the context is not found, RRC connection is released and UE initiates procedure to establish new RRC connection. In this case UE is required to go via RRC_IDLE.
NOTE:	UE can know if a eNB connects to the same next generation core as its serving gNB or not by reading the system information of this eNB.
For DC, PCell supports above phases. In addition, the first phase of the radio link failure procedure is supported for PSCell. However, upon detecting RLF on the PSCell, the re-establishment procedure is not triggered at the end of the first phase. Instead, UE shall inform the radio link failure of PSCell to the MeNB.
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