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1 Introduction
According to the agreements made on the last meeting, RN RLF should be handled and some open issues about this topic are listed below:
	Open issues:

1) When RLF happens on Un, the RN is assumed to switch to a radio configuration without Un subframe limitation and perform a normal contention RACH.

2) Probably the RN could reselect another DeNB cell (preconfigured) after having gone to IDLE (can really not re-establish), and start from scratch. But should the RN also be able to try re-establishment on another cell (should probably only be same DeNB)?


In this contribution, we mainly discuss the following problems related to the above open issues:
· How to handle the RLF on the Un interface?

· If RRC connection re-establishment is adopted, how to perform the cell selection?

· If RRC connection re-establishment is adopted, how to perform the RACH procedure?
2 Discussion
2.1 RLF handling on Un
There are two possible options to handle the RLF on the Un interface:
Option1:  Try AS recovery (RRC connection re-establishment) first and if failed, try NAS recovery.
Option2:  Go to IDLE and perform NAS recovery directly.
The comparisons between the above two options are shown in the table below:
              Table1.  RLF solutions comparison

	
	Option1
	Option2

	R-UE’s connection
	Can be kept if RRC connection re-establishment can succeed.
	Will be interrupted.

	Standard compatibility
	Basic procedure is compatible except cell selection.
	Need to omit the RRC connection re-establishment procedure.

	Extension performance
	Good. Can also be applied to mobile RN.
	Not suitable for mobile RN


According to the above table, Option1 can supply a quick RRC connection recovery mechanism without modifying the current standard except giving some restriction on the cell selection procedure. Thus performing AS recovery first is preferred. NAS recovery will be needed only if re-establishment fails.
Proposal 1: RRC connection re-establishment should be triggered when RLF happens on Un.
Proposal 2: If the RRC connection re-establishment failed, the RN should go to IDLE and perform NAS recovery.

2.2 Cell selection during RRC connection re-establishment
During the RAN2#69 meeting, it was agreed that the DeNB(s) were preconfigured for RN and RN would only access these DeNB(s). That means RN may be configured with more than one DeNB. 

If Proposal 1 is agreed, cell selection will be needed for re-establishing the RRC connection. As mentioned above, the RN can only access the configured DeNB(s) as RN, thus the cell selection can be only limited to the cells belonging to the configured DeNB(s). But which cell can be chosen is still a question. There are mainly two alternatives:
Alt1: Cell selection can be performed amongst the cells belonging to all the preconfigured DeNB(s).

Alt2: Cell selection is only limited to the cell belonging to the original DeNB that the RN works under it before RLF.

For Alt1, if the chosen cell is not belonging to the original DeNB, the RRC connection re-establishment on that cell will fail undoubtedly because of lacking of the RN context. Thus if we wish the RRC connection re-establishment can succeed, Alt2 should be a better choice.

Proposal 3: The cell selection before re-establishnment should be performed within the orginal DeNB. 
2.3 RACH during RRC connection re-establishment
If RRC connection re-establishment procedure is adopted, there are still two options for the RN to execute the RACH procedure:

Method1:  RACH with Un subframe restriction.
Method2:  RACH without Un subframe restriction.

In Method1, signaling of RACH can only happen on the UL/DL backhaul subframes, which means the RN can maintain the Uu link without impact. Thus there is little influence on the user experience of R-UEs. But this method will bring many standardization efforts. For example, if there is more than one RNs in one DeNB, the DeNB must have some mechanisms to identify who is initiating the RACH, i.e. the marco UE or the RN and which RN is initiating the RACH. Considering the frequency of RLF on the Un interface is quite low, this kind of optimization seems unnecessary.
For Method2, there is no standardization effort since the Rel-8/9 RACH procedure can be reused. During the RACH procedure, the Uu link will be interrupted in a few subframes. However, considering the RACH procedure will only consume few milliseconds [1], it will not cause the R-UEs to experience RLF. 
Based on the above analysis, it is proposed:
Proposal 4: Contention based RACH without Un subframe limitation can be used during the RRC connection re-establishment procedure.
3 Conclusion
According to the presentation in section two, it is proposed:

Proposal 1: RRC connection re-establishment should be triggered when RLF happens on Un.
Proposal 2: If the RRC connection re-establishment failed, the RN should go to IDLE and perform NAS recovery.

Proposal 3: The cell selection before re-establishnment should be performed within the orginal DeNB. 

Proposal 4: Contention based RACH without Un subframe limitation can be used during the RRC 
connection re-establishment procedure.
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