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1. Introduction
In the last RAN2 meeting, whether RLF information would survive connection establishment in the other RAT was left FFS. This document discusses the necessity to maintain LTE RLF information in the UE when UE goes IDLE and performs NAS Recovery in in other RAT. 
2. Discussion                     
In LTE initial deployment, LTE areas are likely to be deployed in urban area using hot spot cells covering relatively small coverage.  It is very likely also that there is only one carrier frequency allocated for LTE deployment. For the operator that owns legacy RAT, the newly deployed LTE cells are usually overlayed by legacy UTRAN or GERAN network. But for a new LTE operator, no overlaying legacy network may be available.  The following figures show the two possible scenarios on how LTE cells are are likely to be deployed in the first phase.
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Fig. 1a: Scenario 1 
(No overlaying legacy network)                                                                      Fig. 1b: Scenario 2  
(Legacy network overlaying LTE NW)
In initial deployment scenario 1, RLF occuring in LTE due to lack of LTE coverage or coverage hole will result in re-establishment or NAS recovery in other island of LTE coverage after some time, whereas in initial deployment scenario 2, there is high possibility that the UE will perform NAS recovery in legacy RAT, i.e., UTRAN.
Information on RLF occurring in LTE network is very essential for the operator to understand the extent of LTE coverage. In scenario 1, the information can be used to understand the LTE coverage hole or gap, whereas in scenario 2, the information can be used to understand the LTE coverage edge relative to legacy RAT. Based on this information the operator can further enhance the coverage e.g., by setting proper transmission power, antenna tilting, etc. 

The present agreeement states that the RLF info availability can only be reported one time during LTE connection establishment following the RLF and retreived by the network according to the logged measurement retrieval procedure, i.e., using UE Information Request/Response procedure. This agreement has the following implications in deployment scenario 1 and 2, accordingly.

· Implication in deployement scenario 1:

· The UE experiencing RLF in LTE goes to IDLE due to having neither LTE nor legacy coverage.

· RLF info is maintained in the UE.
· When UE goes back to LTE coverage, RLF info can be reported when the UE enters RRC_CONNECTED.
· Implication in deployment scenario2:

· The UE experiencing RLF in LTE is likely to perform NAS recovery in UTRAN

· RLF info availability indication and retrieval cannot be performed in UTRAN

· Since only one RLF info availability indication can be done, RLF info is lost.

· When UE goes back to LTE coverage, no RLF info can be reported.

Observation:
RLF info reporting and retreival cannot be performed if there is a legacy network (UTRAN, GERAN) overlaying LTE network, but can be performed if there is no overlayed legacy network.
In order to ensure the same behaviour for both deployment scenarios, the following behaviour for RLF info reporting and retrieval should be supported:
· LTE RLF info is maintained when the UE goes to IDLE (supported by the present agreement)

· LTE RLF info is maintained in the UE while the UE stays in other RATs (i.e., the RLF info survives state transitions in other RATs) for later retrieval when the UE returns to LTE.

Proposal: 
If the UE goes to IDLE and performs NAS Recovery in another RAT  (e.g., UTRAN) due to RLF that occurs in LTE, the UE should be able to maintain the LTE RLF info while the UE stays in other RATs.
3. Summary and proposal

The necessity and deployment scenarios that justify the necessity for LTE RLF info to be maintained in the UE if the UE goes to IDLE and performs NAS Recovery to UTRAN, was explained.

The following was observed in the two different deployment scenarios as implication of today’s RLF info reporting and retreival mechanism.


RLF info reporting and retreival cannot be performed if there is a legacy network (UTRAN, GERAN) overlaying LTE network, but can be performed there is no overlayed legacy network.
Proposal: 

If the UE goes to IDLE and performs NAS Recovery in another RAT (e.g., UTRAN) due to RLF that occurs in LTE, the UE should be able to maintain the LTE RLF info while the UE stays in other RATs.
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