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1. Introduction
In RAN2 #70 meeting, the possible RLF on Un interface is discussed for Type-1 RN. It is agreed that Rel-8 procedures are sufficient for RLF recovery by a RN. In case of re-establishment failure, it is agreed that the RN re-gains access to the network via RRC_IDLE. However, the detail of the RN procedure in case of re-establishment failure is FFS. 

In this contribution, we analyse what action should be taken by the RN in case of RRC connection re-establishment failure, especially action towards the UEs which are connected to the RN.
2 Discussion

During the RRC connection reestablishment on Un interface, the Uu communication may continue. This is applicable especially for Type-1a and type-1b relays. For Type 1 relays, the RN has control over the Uu communication during the RRC re-establishment procedure over the Un interface. If the RLF recovery is not successful, the RN should be able to stop communication to the UEs connected to it. Otherwise, the RRC_Connected UEs may continue the connection statues not knowing the Un link failure. As the end-to-end communication has broken down, these UEs should be informed of the failure as soon as possible, thus the UEs may establish connection to the network via a different network node (eNB). The RRC_IDLE UEs who camped on to the RN cell should also be informed of the backhaul link failure in case RRC Connection re-establishment over Un interface is failed.

The access by RRC_IDLE UEs as well as the on going communication for the RRC_CONNECTED UEs attached to the RN needs to be stopped. If the RRCConenctionReestablishmentReject message is received by the RN, the RN has two possible methods of re-gaining the access to the network: a) via Attach procedure b) via NAS recovery. The RN operation can be left to the implementation as discussed in [1]. In case the RN re-gain access to the network via Attach procedure, the RN should release the UEs connected to the RN prior to re-gain access to the network via initial start-up procedure. In case of the NAS recovery, it is FFS whether the UE context at the DeNB can be kept active, hence the requirement for the release of the UEs attached to the RN prior to the re-gaining access to the network via NAS recovery is also FFS [1]. 

Proposal 1: In case of re-establishment failure, the RN shall release the UEs attached to the RN prior to re-gain access to the network via Attach procedure. The requirement for releasing the UEs attached to the RN in case the RN re-gains access to the network via NAS recovery is FFS.

There are a number of methods to avoid UE transmission in the RN.  For example, RRC_IDLE UE access in the RN can be avoided by the following methods;

a) stop transmitting essential information in MIB/SIB1/SIB2  

b) use cell barred indication in the system information

c) use access class barring 

For RRC_CONNECTED UEs, the following steps can be taken to stop communication on Uu interface;

a) release the connection via RRC connection release. 

b) re-direct to another frequency or RAT

c) let the communication to time out. The connected UEs may consequently start a RRC connection reestablishment. If the RRC connection reestablishment is not successful, the network could release the connection via RRC connection re-establishment reject in response to the RRC connection re-establishment request.

No specification impacts are identified as all these methods are already available in Rel-8. 
Observation #1: Rel-8 signalling and procedures are sufficient for the release of UEs who are attached to the RN.

3 Conclusion
We discussed the action should be taken by the RN in case of re-establishment failure after a RLF. 

Proposal 1: In case of re-establishment failure, the RN shall release the UEs attached to the RN prior to re-gain access to the network via Attach procedure. The requirement for releasing the UEs attached to the RN in case the RN re-gains access to the network via NAS recovery is FFS.

Observation #1: Rel-8 signalling and procedures are sufficient for the release of UEs who are attached to the RN.

It is proposed that RAN 2 considers the proposal 1 above and agree on the accompanied text proposal to TS 36.300.
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5  Text proposal to TS 36.300
10.1.6
Radio Link Failure

Two phases govern the behaviour associated to radio link failure as shown on Figure 10.1.6-1:

-
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;

-
leads to RRC_IDLE;

-
UE-based mobility;

-
Timer based (T2).
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Figure 10.1.6-1: Radio Link Failure

Table 10.1.6-1 below describes how mobility is handled with respect to radio link failure:

Table 10.1.6-1: 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
	Activity is resumed by means of explicit signalling between UE and eNB
	Go via RRC_IDLE

	UE selects a different cell from the same eNB
	N/A
	Activity is resumed by means of explicit signalling between UE and eNB
	Go via RRC_IDLE

	UE selects a cell of a prepared eNB (NOTE)
	N/A
	Activity is resumed by means of explicit signalling between UE and eNB
	Go via RRC_IDLE

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

	NOTE: 
a prepared eNB is an eNB which has admitted the UE during an earlier executed HO preparation 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 eNB, or when the UE selects a cell from a different eNB, the following procedure applies:

-
The UE stays in RRC_CONNECTED;

-
The UE accesses the cell through the random access procedure;

- 
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 + MAC based on the keys of that cell) is used by the selected eNB to authenticate the UE and check whether it has a context stored for that UE:

-
If the eNB finds a context that matches the identity of the UE, 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.
The radio link failure procedure applies also for RNs. Upon detecting radio link failure, the RN discards any current Un subframe configuration (for communication with its DeNB), enabling it to perform normal contention-based RACH as part of the re-establishment. Upon successful re-establishment, the Un subframe configuration can be reconfigured using the same procedure as at initial RN startup.

In case of re-establishment failure, the RN shall release the UEs attached to the RN prior to re-gain access to the network via Attach procedure. The requirement for releasing the UEs attached to the RN in case the RN re-gains access to the network via NAS recovery is FFS.
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