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Discussion and Decision
1. 
Introduction
RAN2#66 (Los Angeles) discussed about the enhancement of the RRC connection reestablishment procedure based on [1] and came to the conclusion that the frequency of reestablishment and the gain of that proposal should be looked into before going further with the issue.
The purpose of this document is to provide some justification for such a modification. Then, the modification proposed is similar to the one proposed in [1] up to a small adaptation.  

2. Discussion
First of all we think it is worthwhile to remind that RAN2 was asked by SA2 to address the issue of RRC connection reestablishment failure in Release 9 as mentioned in their LS S2-087325/R2-086054. Meanwhile a NAS alternative was adopted due to Release 8 tight timeframe. RAN2#64 basically agreed that a better solution could be investigated for Rel-9    

2.1 Frequency of reestablishment
TS 36.331 s5.3.7.2 states the triggers to perform the reestablishment procedure as follows:

- upon detecting radio link failure (typically due to out of coverage) or

- upon handover failure or

- upon mobility from E-UTRA failure or

- upon integrity check failure indication from lower layers (typically in case of COUNT desynchronization) or

- upon an RRC connection reconfiguration failure.
Besides, the RAN2 reply LS (in R2-087429) to SA2 LS says: "If the UE finds a suitable cell before T311 expiry […] [or] In case a train crosses a cell border [handover], the UE would initiate an RRC re-establishment procedure. […] the above two cases are thought to be much more frequent (especially the handover scenario) than the NAS recovery scenario […]".
Given that the number of triggers is high and somehow gathers all the cases when the UE was in connected mode but happens to loose the current connection for various reasons, it can be inferred that the reestablishement is not a rare event.
2.2. Frequency of reestablishment failure

The reasons for the reestablishment failures can be listed as such:

- when the UE reconnects to a cell of another eNB but the source eNB could not transfer the UE context to that eNB for the following reasons:

* the source eNB does not support the UE context transfer procedure- typically it is the case for a home eNB (we can consider the outbound mobility case from home cell to macro cell likely to happen in Release 9),

* the target eNB has not received the UE context in due time due to mobility in fast trains,

* both eNBs are connected to different MMEs (in this particular case, the only way for the target eNB to get the UE EPS security capabilities is the UE to perform a NAS procedure so that the MME can forward them to the eNB);
- T311 expiry from TS 36.331 s5.3.7.7;
- T301 expiry from TS 36.331 s5.3.7.8,

- the selected cell, to which RRC reestablishment is being performed, becomes no longer suitable from TS 36.331 s5.3.7.8,

- other cases of RRCConnectionReestablishmentReject from TS 36.331 s5.3.7.9 (typically: the UE has not won the contention resolution step or the C-RNTI used by the source eNB can not be promoted as the target eNB has already allocated this C-RNTI to another UE which is still connected).
Hence, given that the number of cases of the reestablishment failures is high, it can be inferred that the frequency of reestablishment failures cannot be negligible. 
2.3 Gain of using the RRC Connection Setup/Setup Complete steps

This section tries to look into how the reestablishment procedure can be enhanced and the gains thereof.

First, it can be highlighted that trying to keep a UE in connected mode makes sense for a number of reasons:

· it is highly likely that data transfer that was ongoing before the radio link failure, would continue by the UE being paged by the network or due to UL data transfer either triggering a NAS service request procedure.
· there is a possibility that in case the UE is moved to idle mode, the second RA procedure would fail as the target eNB would consider the UE as a "new" UE and due to a higher risk of congestion depending on the number of connected UEs trying to reconnect (typical of the train use case). 
· remaining in connected mode avoids the second RA procedure (to the same cell!) which is a cumbersome procedure.

Hence, the UE should be maintained as far as possible in connected mode.
Given that the reestablishment has failed, using a NAS message would ensure the further RRC reconnection to have more chance to succeed. Moreover, as a TAU procedure (which relays a TMSI to the network) is performed as the NAS recovery procedure, the case of MME change would be also addressed. Hence, it is sensible to make use of the existing RRC connection setup/setup complete sequence. This is done in order to minimize the impacts on the specification and implementation.

Proposal 1: The RRC connection setup/setup complete sequence is used to inform about the reestablishment failure so that a NAS procedure can be done.

In order to consider backward compatibility issues e.g. a Release 9 network shall not send a RRC connection setup/setup complete to a Release 8 UE that expects a RRC connection reestablishment reject instead, it is proposed that based on the release of the UE, the network can make use of the RRC connection setup/setup complete sequence when the RRC connection reestablishment is rejected.

Proposal 2: From the Rel-9 indication in the AccessStratumRelease of the UE-EUTRAN-Capability IE, the network infers that the UE supports the RRC connection setup/setup complete sequence used to reject a RRC connection reestablishment. 
In certain way, it is proposed that the NAS recovery procedure that is performed anyway in Release 8 is performed earlier (i.e. on the reestablishment step) without prior move to idle in Release 9. Somehow, the proposal has a gain over the NAS recovery procedure.
3. Conclusion
It is proposed to agree the proposals above, for which a draft CR is proposed in [2].To see the impacts on TS 36.331. 

NOTE: Some parts dealing with the RRC reestablishment procedure have been taken from [1].
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