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1. Introduction

In RAN2 #61, the following was agreed [1]:

[image: image1.emf]Agreements:     UE detection of RLC problem:   1)   When the UE detects RLC problems (problems to be specified),  the UE initiates  a  connection re - establishment procedure including when necessary a cell reselection.   2)   One trigger for the re - establishment procedure will be  if the number of retransmission  attempts of one PDU exceeds a pre - defined threshold.  Details are FFS.      Network dete ction of RLC problem:   3)   When the network detects an RLC problem, it can use a per RB RLC re - establishment  procedure.  This mechanism can only be used for DRB’s.    


In this contribution, we discuss the RLC re-establishment triggers that might be required, and provide further details related to the two triggers mentioned in [2]. 
2. RLC Re-establishment Triggers
2.1. Trigger 1: Exceeding the number of retransmissions attempts for a PDU
From [2]: “Trigger 1: Re-establishment procedure shall be triggered if the number of retransmission attempts of one PDU exceeds a pre-defined threshold.”
This trigger is in principle similar to that of UTRAN. However, PDU re-segmentation can occur in LTE, which introduces the problem of how PDU segments should be counted. 
In order to have a simple implementation, we propose that the number of retransmissions is maintained per PDU (e.g. per PDU SN), and can be incremented whenever:

a. the PDU is retransmitted

b. a segment of the PDU is transmitted or retransmitted

Hence, any time a PDU or PDU segment corresponding to PDU that has SN = X is transmitted, the retransmission counter associated with the PDU that has SN = X shall be incremented. Upon reaching the maximum number of retransmissions, the RLC re-establishment procedure shall be triggered. 

2.2. Trigger 2: Repeated polling failures
From [2]: “Trigger 2: Re-establishment procedure shall be triggered if the number of retransmission attempts of the same poll request exceeds a pre-defined threshold.”

Although Trigger 2 at a first glance appears to be of subset of Trigger 1, it detects and covers a different error case, which is that of repeated polling failures, which could happen either because the poll is not received correctly or because the STATUS PDU is not generated/sent correctly by the receiver. 
RLC AM utilizes a timer (T_poll_retransmit) to retransmit the poll if it does not receive a STATUS PDU within T_poll_retransmit [3]. Hence, Trigger 2 can count the number of times T_poll_retransmit has consecutively expired. And if such count reaching a given threshold, the RLC re-establishment procedure shall be triggered.
2.3. Trigger 3: Unknown or unforeseen errors

Similar to UTRAN, as a Trigger 3, if an AM RLC entity receives a STATUS PDU that contains an erroneous sequence number, the RLC re-establishment procedure shall be triggered.
3. Conclusion 
It is proposed to add the following three RLC Re-establishment triggers to the RLC spec [3]: 
1) Counting PDU retransmissions: Any retransmission of the PDU and/or (re)transmission of a PDU segment of the same PDU shall increment the retransmission attempts counter.
2) Counting repeated polling failures i.e. counting consecutive expiries of the polling retransmit timer. 
3) Receiving a STATUS PDU that includes an erroneous SN. 
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