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1 Introduction
At RAN2#58bis, the procedure for radio link failure recovery was agreed for different scenarios. Details of this agreement can be found in [1] clause 10.1.6. 
Details on the exact signaling and the synchronization of resources between UE and eNB remain open. The purpose of this contribution is to clarify some of the details related to RLF recovery.

2 Discussion
2.1 Message 4 content and transmission
In case of RLF recovery during the second phase, message 4 is used to either resume the connection (in case the UE context is present in the eNB) or release the RRC connection (in case UE context is not present). As per [1]:
“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 may be required to go via RRC_IDLE (FFS)”

What is not yet agreed is exactly how the connection is resumed or released. The following is an analysis of each scenario, aimed at clarying this question.
1) UE returns to the source cell (during second RLF phase): 

In this case the radio configuration is unlikely to require change. SRBs and traffic channel(s) are already configured and don’t necessarily require reconfiguration. However, in order not to keep all L1 resources for the duration of timer T2, the source eNB may want to release some of the more demanding resources (e.g. time/frequency resources associated with CQI reporting). In order for eNB and UE to be aligned, it would thus make sense that the UE releases the same L1 resources after expiry of timer T1. Higher layer resources do not need to be released by the UE, although the eNB would still be allowed to reconfigure them.
Consequently, message 4 would be used for both contention resolution and allocation of some L1 resources (as a minimum). This is not expected to slow down the RLF recovery mechanism.

Also, one open question is whether or not message 4 can be sent with the existing SRB configuration (i.e. RLC-AM configuration etc.), or should it be sent as message 4 used for initial access? Using the existing SRB configuration might not bring much gain in performance, especially since L1 resources may be released. Of course, this depends on how (e.g. which RLC mode) message 4 is tramsitted for normal initial access.
2) UE selects a different cell from the source eNB, or from a different eNB, where its context is present (during second RLF phase):
In this case the radio configuration could very well change. In this case, message 4 may be used to give the new radio configuration (or possibly a delta of the previous configuration), as would normally happen for a handover. 
3) UE selects a cell where its context is absent (during second RLF phase):

In this case, the eNB will have to release the RRC connection and UE has to request establishment of a new RRC connection. The eNB must somehow clearly indicate the cause for the release so that the UE can request its new RRC connection ASAP. In this case message 4 is transmitted as any message 4 would be transmitted for initial access (message content being different).

Proposals: 
· After T1 timer expiry, UE shall release some L1 resources (LS needs to be sent to RAN1 for the exact resources)
· Try aligning how message 4 is sent in case of RLF recovery and initial access

2.2 Measurement configuration

One issue related to RLF recovery is how UE and network remain synchronized with regards to the measurement configuration. Again, scenarios can be broken down as:
1) UE returns to the source cell (during second RLF phase)

In this case, the measurement configuration doesn’t need to change. However, if inter-frequency or inter-RAT measurements were activated prior to RLF and a gap pattern is active, the UE should consider this gap pattern (and corresponding measurement) as deactivated (but not necessarily deleted). The eNB can then decide to reactivate the measurement if appropriate, or delete it.
2) UE selects a different cell from the source eNB, or from a different eNB where its context is present (during second RLF phase):

In this case, the measurement configuration might change, although it doesn’t necessarily have to. Assuming the measurement configuration is present in the eNB selected by the UE, that eNB could very well decide not to modify it, as for a normal HO case. This will allow for a shorter message 4 in case of RLF recovery.
Proposals:

· Upon RLF, UE keeps measurement configuration, but deactivates gap patterns. UE can re-start measurement reporting after acknowledging message 4
· Message 4 allows eNB to modify existing measurement configuration, or keep it as before RLF

3 Proposal
In this paper, the following is proposed to be clarified with regards to Radio Link Failure recovery:
· After T1 timer expiry, UE shall release some L1 resources (LS needs to be sent to RAN1 for the exact resources)

· Try aligning how (SRB configuration, RLC mode etc…) message 4 is sent in case of RLF recovery and initial access
· Upon RLF, UE keeps measurement configuration, but deactivates gap patterns. UE can re-start measurement reporting after acknowledging message 4

· Message 4 allows eNB to modify existing measurement configuration, or keep it as before RLF
4 Conclusion

Some clarifications related to radio link failure recovery have been proposed in this paper. RAN2 is requested to study these proposals and agree when appropriate. Nortel can provide stage 3 text upon agreement.
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