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1.
Introduction
So far, it was agreed that RLC RESET is not used and only RLC Re-establishment is used, and the RLC Re-establishment is only triggered by RRC at handover. Thus, when a RLC entity falls in the deadlock situation, it can not escape from the situation by itself. Though the deadlock situation is deemed very rare case, not having any rescue mechanism is very dangerous and makes LTE system unreliable.

2.
RLC deadlock situation
In RAN2#60bis, it was agreed that once a RLC SDU or part of it is already transmitted, it is never discarded but is retransmitted endlessly. Considering that a status report is not transmitted frequently, allowing infinite retransmission leads to a kind of deadlock situation if a RLC PDU happens to fail on each retransmission.

Another case might be protocol errors due to, e.g., residual error in sequence number. A residual error can lead to an unwanted receiving window movement, in which case state variables go wrong and a status report contains invalid sequence number.

We don’t want to discuss here how rare the case is. The point is that without any mechanism, RLC can not escape from the deadlock situation. Thus, for any reason, we believe that at least a simple RLC rescue mechanism should be defined in LTE. Note that in UMTS, the deadlock situation can be overcome thanks to the RLC RESET procedure.
(Proposal 1) Define a RLC rescue mechanism to overcome a deadlock situation.
3.
RLC rescue mechanism
There are two possible ways for rescuing RLC with the current RLC specification. One is Idle-to-Active transition and the other is RLC Re-establishment. Though not agreed yet, RLC RESET is also a possible candidate.

We think that what kind of rescue mechanism should be used is depending on what type of radio bearer it is. For SRBs, we think Idle-to-Active transition is necessary, because an error in SRB impacts whole UE. But for DRBs, Idle-to-Active transition might be an overkill of the problem. For DRB error case, per RB rescue mechanism would be sufficient.
(Proposal 2) For SRB error, Idle-to-Active transition is used.
(Proposal 3) For DRB error, per RB rescue mechanism, e.g., RLC Re-establishment or RLC RESET procedure for that RB, is used.
4.
Detection of RLC error
A RLC error may lead to a RLC deadlock situation. Thus, it should be discussed when RLC decides that there is a RLC error. From the UMTS experience, the following error case is identified.

· Transmission of a RLC PDU is not successful for a long time or for a maximum number of retransmission

· A received RLC PDU contains an invalid or reserved length indicator

· A STATUS PDU contains invalid sequence number

There might be more error cases that need to trigger a RLC rescue mechanism. But identifying all triggers at this time is difficult and cumbersome because the RLC specification is not stabilized yet. After RLC specification is matured, exact triggers need to be discussed.

(Proposal 4) Exact triggers for RLC rescue mechanism need to be discussed after RLC specification is matured.
5.
Proposals
The followings are proposed in this document. If agreeable, LG is happy to provide a relevant text proposal.
(Proposal 1) Define a RLC rescue mechanism to overcome a deadlock situation.

(Proposal 2) For SRB error, Idle-to-Active transition is used.
(Proposal 3) For DRB error, per RB rescue mechanism, e.g., RLC Re-establishment or RLC RESET procedure for that RB, is used.
(Proposal 4) Exact triggers for RLC rescue mechanism need to be discussed after RLC specification is matured.
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