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1. Introduction
RAN2 is discussing RLF handling at the relay node. The following questions are addressed in this paper.
Q1: When is RLF declared at Relay node?
Proposal: RLF declaration is identical to Rel-8/9 UE behavior, with network cotrolled T310

Q2: When is Re-establishment attempted by Relay node?
Proposal: Never. T311 can be assumed zero.

Q3: When is NAS recovery attempted by Relay node?
Proposal: After RLF, relay goes straight to NAS recovery.

Q4: What happens to UEs under relay if relay has RLF on Un interface?
Proposal: The RRC connection of connected UEs is lost. Idle UEs are assumed to perform reselection. 
2. Discussion
2.1 Likelihood of RLF at Relay
Though the relay node is assumed to have less challenging radio environment than a UE, there still may be radio problems at the relay node based on changes in propagation, interference and deployment. For example, the propagation conditions may change due to passing vehicles, the interference conditions may change due to network loading and the deployment conditions may change base stations and frequencies are dynamically turned on/off for capacity.
However, given that RLF will be less likely at a relay than a UE, it also seems reasonable to simplify the RLF recovery procedures to some extent at the relay node.

Proposal 1: RLF at relay should be handled, though not necessarily in as optimized manner as is done for UE in Rel-8/9.

2.2 Handling UEs after RLF at Relay

Given that RLF is rare, and constitutures a failure of the relay backhaul, it is clear that UEs connected to the relay will not receive any service, and Idle UEs camped at the relay will not be able to get paged or establish a connection. Hence, we propose that

Proposal 2a: After RLF on Un interface, the relay should release the RRC connection of all connected UEs.

Proposal 2b: After RLF on Un interface, the relay should stop transmitting broadcast channels and reference signals towards UEs, so that Idle UEs can reselect to another cell/freq/RAT.
2.3 Considerations on RLF handling

 There are three potential methods of RLF handling at the Relay, and are compared in the following table.
1. RRC Reestablishment

2. NAS Recovery

3. Attach

	RLF Handling Method
	RRC Re-establishment
	NAS Recovery
	Attach
	Comments

	NAS layer procedure
	None
	ServiceRequest
	Attach
	All procedures are as defined in Rel-8/9

	RRC layer procedure
	RRC Re-establishment
	RRC Connection Request
	RRC Connection Request
	All procedures are as defined in Rel-8/9

	Speed of recovery
	Fast
	Somewhat slower than Re-establishment
	Slow (need to redo OAM and security)
	Need to keep in mind that RLF is not common

	Need to transition to Uu interface
	No
	Yes
	Yes
	If using RRC Connection Request, relay will access DeNB as UE (Uu interface) and transition to Un interface with RRC procedures. These procedures should be same in NAS recovery or Attach based solutions.

	Ability to preserve OAM and security context of Relay
	Yes
	Yes
	No
	OAM configuration can take a long time, and it is desirable to preserve it.

	Ability to preserve Un bearer state at DeNB 
	Yes
	No
	No
	This is not relevant given that the UEs under relay are removed after RLF, and most of the Un bearer state relates to these UEs


Based on the above observations, we propose that NAS recovery should be adopted for RLF recovery at relay. The main motivation is to preserve the security and OAM configuration of the relay. Support for re-establishment seems unnecessary given that the Un context will have to be renegotiated after re-establishment anyway (given the UEs are lost after RLF).
Proposal 3: NAS recovery should be supported as a method for RLF recovery by relay, i.e. T311 should be assumed to be zero for a relay.
5. Conclusions
The following proposals were made:

Proposal 1: RLF at relay should be handled, though not necessarily in as optimized manner as is done for UE in Rel-8/9.

Proposal 2a: After RLF on Un interface, the relay should release the RRC connection of all connected UEs.

Proposal 2b: After RLF on Un interface, the relay should stop transmitting broadcast channels and reference signals towards UEs, so that Idle UEs can reselect to another cell/freq/RAT.

Proposal 3: NAS recovery should be supported as the method for RLF recovery by relay, i.e. T311 should be assumed to be zero for a relay. 

































































































































































































































