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1 Introduction

RAN2#67bis meeting agreed that failure in one cell should not result in a RLF re-establishment procedure.  This document looks at this in more detail.

2 Discussion

A RLF re-establishment procedure today involves the RRC re-establishment procedure, RACH procedure and re-establishment of the L2.  This procedure is invoked today when there is no other means to communicate with the network over the existing configured channels.

2.1 RLF of the any cell

In case of multicarrier operation, failure in one cell still allows the UE to communicate over other cells and there is no reason to invoke the RLF re-establishment procedure.  
2.1.1 Current RAN2 assumptions:

From the discussion in last RAN2 meeting, while the concept of a “special” cell was agreed, it was simply for security PCI and no additional attributes was assigned to it.  Since the use of the PCI for security is simply to make the key calculation and to identify the UE context, there is no requirement for this reason for the UE to be able invoke a RLF re-establishment procedure even if the “special” cell is in RLF.  

In other words, the conclusion from the previous meeting was that a failure of a cell (including the special cell) does not result in a RLF re-establishment procedure.

Under normal operation, one can expect that measurements will be configured for the different cells configured for the UE.  So the network would know either from UE or eNB measurements that a carrier is not suitable for this UE before the carrier is in RLF under normal operation.  This allows the network to deactivate or reconfigure these carriers for the UE before the carrier goes into RLF.  However, if the UE can continue communication over other CC, the network has the flexibility to delay the deactivation of the CC and even let it be in RLF as the UE can continue communication without invoking a RLF re-establishment.
But in an abnormal scenario, a CC may go through a RLF before the UE detected and sent a measurement report or before the eNB detected it.  The current RAN2 assumption is that as long as the UE can communicate over one CC, it should do so instead of initiating a RLF re-establishment procedure.  If one of the CC was under RLF, the UE/eNB will then need to communicate over other CCs (this may well carry the measurement report of the failed CC or reconfigure the carrier that carries the SR).  

However, when there is a RLF at the UE or the eNB has not yet detected a RLF of one of the CCs, the network may not have taken the actions mentioned above.
The consequences of the above RAN2 assumptions need further discussion.

2.1.2 Sending Scheduling request

When the UE does not have assigned resources, it sends a SR.   RAN1 has agreed that the SR is configured to be sent over only 1 CC.  That means that if the CC configured for sending SR is under RLF, there is no PUCCH resources for the UE to send the SR.
Another potential deadlock scenario is when the CC in which the eNB sends the PDCCH or the UL resources is under RLF.

From the above two cases, a failure of just one of the CC can potentially result in a failure of communication between the network and UE unless some recovery procedures are defined.
Conclusion #1: a failure of just one of the CC can potentially result in a failure of communication between the network and UE unless some recovery procedures are used.

Proposal #1: A mechanism is needed to recover from the situation in which the CC configured for SR, or the one carrying PDCCH with the assigned resources or carrier for the assigned resources is under RLF.  Further details are FFS.

This implies that the recovery procedure may be to trigger a RLF re-establishment procedure also in cases when all of the CCs are not under RLF.  If we assume as discussed in [R2-100399] that the SR is carried over the Special cell and if the Special cell is under RLF, the UE will need to invoke a RACH procedure or re-establishment procedure in another CC. It would also mean that the network may need to reconfigure the special cell more frequently to avoid the RLF.
Proposal #2: As per the current RAN1 assumption only 1 CC carries the SR, and if this CC carrying the SR is under RLF, the UE will need to invoke a RACH or re-establishment procedure.  Discuss if this is acceptable from RAN2 point of view.
3 Conclusion and proposal

Last RAN2 meeting concluded that the RLF re-establishment need to be triggered only if all the CC fails.  However, if we continue with the RAN1 agreement that the SR can only be configured in one CC, the RAN2 assumption needs to be revisited.  As per the above discussion, the following conclusions and proposals are made:
Conclusion #1: a failure of just one of the CC can potentially result in a failure of communication between the network and UE unless some recovery procedures are used.

Proposal #1: A mechanism is needed to recover from the situation in which the CC configured for SR, or the one carrying PDCCH with the assigned resources or carrier for the assigned resources is under RLF.  Further details are FFS.

Proposal #2: As per the current RAN1 assumption only 1 CC carries the SR, and if this CC carrying the SR is under RLF, the UE will need to invoke a RACH or re-establishment procedure.  Discuss if this is acceptable from RAN2 point of view.
Page 2
Page 1

