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1 Introduction
In the last meeting, RLF handling over Un link is widely discussed like in [1][2], but one open issue is left for FFS. In this contribution, we attempt to address the following open issue and give our view.
If re-establishment fails the RN goes to IDLE and tries to recover. 
- The details of the behaviour from IDLE are FFS. E.g. always start from ATTACH or more advanced mechanisms?
2 Discussion and proposal
2.1 Cell selection
Before the open issue is addressed, the cell selection when RN goes to idle state needs to be considered first since it might relate with the final decision of the issue. When RLF happens over Un link, according to the agreements made so far, RN will fall back to UE mode and can perform RRC connection re-establishment for recovery. If re-establishment fails, the RN goes to idle state and tries to recover. During this process, even though the mobility is not supported for Rel-10 RN, it is possible for the RN to select another cell belonging to the same DeNB, or a cell belonging to another DeNB (e.g. the current DeNB is out of action for some reason). The detailed analysis is given as follows. 
Scenario 1: RN performs cell selection to another DeNB
According to [3], RN is preconfigured with information about which cells (DeNBs) are allowed to access. When RN selects another preconfigured DeNB different from the original DeNB, since DeNB performs S1/X2 proxy function, some mechanisms are needed for proper communication between RN and the selected DeNB. One method is to transfer the associated UE contexts and RN contexts from the original DeNB to the selected DeNB. Note that this method is not supported yet in current specification and some additional messages need to be introduced. Another way is to release the UE contexts for those UEs served by RN, and to perform reconnection procedure for the information acquisition at the selected DeNB. 
Scenario 2: RN only selects the original DeNB
In this case, RN only selects the original DeNB. Since the serving DeNB is not changed, the transfer of UE contexts and RN contexts is not needed for normal communication between RN and DeNB. 
In our view, both scenarios (access in the same DeNB and different DeNB) are possible after RRC re-establishment failure. In order to minimize specification changes for this rare case, it is better to regard the cell selection as an implementation issue. If the DeNB in which the UE did the re-establishment does not have the UE context, the DeNB can reject the re-establishment request. There is no inter-operability issue.
Proposal 1: The choice of cell (same or different DeNB) is left to RN implementation/configuration. 
2.2 RN operation when re-establishment is failed over Un
When RN performs RRC connection re-establishment but fails, there should be proper mechanisms for recovery. Below two options are analyzed. 
Option 1: Attach
In this case, RN performs normal startup procedure and sends NAS Attach message to the network. After the authentication and basic connectivity is established, the OAM will authenticate the eNB function of RN, and download configuration data to the RN. The RN establishes the necessary S1/X2 interfaces towards the network. 
The P-GW function is the DeNB is to be cleared and re-established when the RN performs an Attach.  Similarly, all the contexts associated with the UE in the DeNB also need to be cleared.  This implies that the RN should release the RRC connection of all the UEs autonomously before the Attach procedure to re-create the UE contexts in the DeNB.

Option 2: NAS recovery without retaining the UE context in the DeNB 

In this case, NAS recovery procedure is used but with the exception that the UE contexts and possibly the P-GW function in the DeNB are also cleared.  However this depends on the RN configuration – whether the P-GW in the DeNB is the default APN for the relay (in which case an Attach is required to re-establish the P-GW in DeNB) or set up using an additional PDN connectivity request.  (See also R2-103841).  

In any case, there does not seem to be much benefit in this option compared to option 1 since the UE contexts are released in the DeNB and the UEs needs to released by the RN.  So this option is not considered further.

Option 3: NAS recovery with retaining UE context in DeNB
This is another variation of the NAS recovery procedure.   As with Rel-8/9 NAS recovery procedure, the RN context in the DeNB will be cleared and a new one established during the NAS recovery procedure.  However, the RN P_GW function can continue even when the RN AS context in the DeNB is cleared.  This is similar to the context retained in the EPS when the UE is RRC Idle.  

This allows the UE contexts in the DeNB also to be retained by the DeNB.  When the RN re-establishes the RRC connection, the RBs are re-established over UN and the RB mapping in the DeNB remained unchanged.

Should the UE move to another cell etc., the UE context in the DeNB are cleared as in Rel-8/9 by S1-AP procedures.  However, since these S1-AP procedures are not proxied to the RN during the RN failure, the UE context in the RN is not automatically cleared and some additional mechanism is needed.   This can be a clean up operation in the RN similar to the Idle period release.  

. 
Obviously, the main advantage of this NAS recovery over Attach is its recovery speed and saving signalling overhead if RN still selects the original DeNB. And as noted above, UEs served by RN can still keep RRC connected state and is transparent to the operation over Un link if the DeNB still keeps UE contexts. In case RN selects another DeNB, there is not much value for NAS recovery, and Attach procedure should be used instead. 
Furthermore, if NAS recovery to the original DeNB is initiated after RRC re-establishment is failed, the chance of successful NAS recovery but RRC re-establishment failure seems not high. One possibility is that the re-establishment failure is because of T311 expiry. However, this case could be possibly avoided by proper parameter configuration over Un link. In case NAS recovery still fails, Attach procedure should be used anyway. From this point of view, Attach procedure after a RRC connection re-establishment failure might be sufficient. 
Both Attach and NAS recovery procedures are available in Rel-8/9. In our view, there is no need to specify the detailed operation of RN, and it is better to keep the choice of option as an implementation issue to minimize the specification work.  But this would need to be verified with other working groups before agreeing on this topic.

Proposal 2: the operation of RN is an implementation issue when RRC connection re-establishment is failed over Un, i.e.  both Attach and NAS recovery (retaining the UE contexts in DeNB) could be used accordingly.   However, it will need to be verified with other working groups.
3 Conclusion
In this contribution, we analysed RN operation when re-establishment is failed over Un. We suggest that RAN 2 considers the following proposals.
Proposal 1: The choice of cell (same or different DeNB) is left to RN implementation/configuration.. 

Proposal 2: the operation of RN is an implementation issue when RRC connection re-establishment is failed over Un, i.e.  both Attach and NAS recovery (retaining the UE contexts in DeNB) could be used accordingly.     However, it will need to be verified with other working groups.
4 Reference

[1] R2-102875 Radio link failure handling on Un interface Alcatel-Lucent
[2] R2-103067 RLF of RN on Un Interface
Nokia Siemens Networks, Nokia Corporation
[3] R2-103437 Stage-2 description of relaying into 36.300


















