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Discussion and Decision
1. Introduction
It was agreed in the last meeting that RN can experience RLF and handled not necessarily in an optimized manner. In principle three approaches were identified:
· RRC Re-establishment

· NAS recovery

· Attach procedure

In this contribution we analyse network impacts for each approach and propose to consider them for any decision related to RLF recovery.
2. Discussion

RRC Re-establishment

If RN node attempts re-establishment on any of the cells controlled by the same DeNB then re-establishment is the fastest approach and does not introduce new changes on the network side. RN can detect if it is attempting re-establishment on same DeNB based on the assumption that preconfigured DeNB list in the RN includes information related to the cells controlled by the DeNB. However if RRC Re-establishment is to be performed on a different DeNB then following steps are required to be performed for a successful RRC Re-establishment after RLF:

· Target DeNB should have RN context available. 
· RN S-GW functionality shall be relocated from source DeNB to target DeNB and the trigger and timing of S-GW relocation needs further analysis. It is not clear which DeNB should trigger S-GW relocation procedure and whether it should be performed before or after RLF. This should be checked with relevant WGs. This would also imply support of RN mobility functionality from network point of view.
· If target DeNB does not have S11 interface established towards MME (RN#1) then S11 needs to be setup. Under the assumption that RN will perform re-establishment on a preconfigured DeNB, network operator would require to preconfigure these interfaces. This would also imply support of RN mobility functionality from network point of view.
· X2 interface connection towards new neighbour should be established and deleted towards any eNB which no longer remain to be a neighbour. Even though RN is stationary and neighbour relation should ideally not change but it depends on network operator deployment and change in neighbour relations can not be ruled out. This would also imply support of RN mobility functionality from network point of view.
· If UEs connected to RN are expected to remain connected without interruption then all the GTP-U tunnels need to be transferred from source DeNB to target DeNB. It should be investigated further the possibility of bulk transfer of tunnels instead of individual GTP-U tunnel transfer. 
Considering an RLF being a very infrequent scenario and significant impacts on the network side to support RRC Re-establishment, we think RRC Re-establishment is not the best option when another DeNB is involved.
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Figure 1: End to end RLF recovery handling
Observation 1: Recovery using RRC Re-establishment, if target cell is also controlled by same DeNB, is fast and does not bring any additional impacts on network side. If another DeNB is involved for recovery then Re-establishment procedure requires further study and is a complex solution.
NAS Recovery

If NAS recovery is performed on a cell belonging to same DeNB then additional signaling due to NAS recovery procedure is a drawback and RRC re-establishment is rather fast and brings no changes. 

If NAS recovery is performed from another DeNB then we think following should be taken into consideration:

· Service Request will be the first message to be received at the MME after RRC connection establishment. If S11 interface (IP address, UDP port) does not exist between MME (RN#1) and target DeNB then it needs to be created first before S-GW relocation can be performed. This would also imply RN mobility functionality is supported from network point of view.
· X2 interface connection towards new neighbour should be established and deleted towards any eNB which no longer remain to be a neighbour. Even though RN is stationary and neighbour relation should ideally not change but it depends on network operator deployment and change in neighbour relations can not be ruled out.

· If UEs connected to RN are expected to remain connected without interruption then which node will maintain UE context and mapping to GTP-U tunnels.

· NAS recovery procedure is transparent to OAM connection.  It is not possible for OAM to change RN configuration (RN Uu frequency, PCI etc.) simultaneously when RLF handling procedure is ongoing in order to reduce RN down time.
Observation 2: NAS recovery procedure results in unnecessary signalling if recovery occurs on a cell controlled by the same DeNB. Preservation of UE connections need further study. Preserving OAM connection might restrict simultaneous RN configuration change and RLF handling.
Attach procedure:
If RN node performs attach from another DeNB after RLF, we think it is similar to performing initial attach when RN powers up and there are no additional impacts due to recovery foreseen to any entity in the network. RLF being considered as very rare event and Attach procedure will anyhow need to be modified for RN attach, we think any proposal to enhance any other procedure should be carefully studied. 
Observation 3: Attach procedure would already require some modifications for RN initial attach procedure and can be reused without changes for recovery procedure. Preservation of UE connections need further study.
3. Conclusion

We propose to discuss above observations and agree on the method for RLF recovery.
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