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1 Introduction

The UTRA RLC reset procedure allows the transmitting peer entity to request the reset of the protocol state (to a known initial value) by sending a special control PDU. For MAC-hs/ehs/e/es, a reset procedure is also described, but this procedure is always triggered by higher layers. For UTRA RLC, a similar functionality is achieved with re-establishment procedure. 
In this contribution we discuss the different alternatives for the reset procedure for the E-UTRA RLC.
2 Discussion
The UTRA RLC Reset procedure is triggered by 

· Reaching the maximum number of retransmissions. However, depending on configuration, SDU discard is also possible when maximum number or retransmissions are reached.
· Reaching maximum number of retransmissions of a Move Receiver Window command. 

· Reception of an erroneous sequence number in a Status Report. This can occur e.g. because of the HFN wrap-around or by erroneous software or hardware implementation.
Upon reception of the Reset PDU, the RLC entity will discard any received RLC PDUs and reset the protocol parameters to initial values. 

The RLC Re-establishment procedure is triggered by higher layers, e.g. when the fixed RLC PDU size or the LI field size used with Flexible RLC PDU size is changed. During re-establishment the RLC PDUs are discarded and the protocol parameters are set to initial values. 

Thus the main difference between the RLC Reset and Re-establishment procedure is the triggering (which is done internally by RLC) and the actual procedure execution, which is quite complex for the reset procedure.

The UTRA MAC Reset procedure is similar to the re-establishment procedure. It is triggered by higher layers (e.g. when the UE moves to a new cell) and results in restart the reordering functionality and flushing of the reordering queue and soft buffers

Based on the discussion above, we see two alternatives for the reset function for the E-UTRA RLC protocol.

First, a reset function similar to the UTRA RLC Reset function could be defined. However, the benefits of this approach are not very clear. It seems that an RLC Reset procedure triggered by exceeding the maximum number of retransmissions is not really useful. For user plane data, the possibility to discard the SDU seems much more attractive. For control plane data, it would seem that an RLC reset is not sufficient, but also synchronization of the RRC state (“RRC Reset”) will be needed. Similarly the reception of erroneous sequence number due to HFN wrap-around will not occur, as the ciphering is performed in the PDCP layer. This leads two possible RLC internal triggers for the reset function

1. Reaching the maximum number of retransmissions for the MRW command. The usefulness of this trigger depends on how the SDU discard functionality is specified. If the SDU discard is specified without MRW command, this trigger is clearly not needed.

2. Reception of an erroneous sequence number in a status report could still happen due to software or hardware implementation error.

Second, a reset function similar to UTRA RLC re-establishment and MAC reset function could be defined to (also) cover the two possible triggers for RLC Reset. It seems that both triggering cases could also be solved with the “RRC Reset” procedure. However, this requires that the RLC can indicate to the higher layers (RRC) that a reset should be triggered. As we think that both errors are rare events, this should lead to acceptable performance. Furthermore, functionality similar to RLC re-establishment and MAC reset needs to be specified to support the RLC operation (“reset”) at the hand-over (similarly as for MAC-hs/ehs in UTRA). 
As this functionality can be used to perform RLC initiated reset as well it seems attractive to avoid specifying both reset and re-establishment mechanisms.
The complexity of the UTRA RLC Reset procedure is significantly higher than the UTRA Re-establishment procedure. For example, new protocol states, control messages, timers and variables are needed in the UTRA RLC. The UTRA Re-establishment is considerably simpler.
Based on the discussion above, we propose

Proposal 1: The E-UTRA Reset procedure is based on the UTRA Re-establishment / UTRA MAC Reset procedure.
3 Conclusion
We have analysed the different alternatives for the E-UTRA RLC Reset procedure and propose that 
Proposal 1: The E-UTRA Reset procedure is based on the UTRA Re-establishment / UTRA MAC Reset procedure.
This implies that the RLC layer can indicate to higher layers (RRC) that a reset on higher layer is needed (e.g. after receiving an incorrect sequence number in status report), and that no special RLC control message for the reset procedure is needed.
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