Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2#60bis
R2-080234
Sevilla, Spain, 14th – 18th November 2007    






Agenda Item:
5.1.2.2
Source: 
Ericsson, Nokia Corporation, Nokia Siemens Networks, NTT DoCoMo, Inc. 

Title:  
Reset procedure for RLC
Document for:
Discussion, Decision

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, and propose that no peer-to-peer reset procedure is needed. Similar views have been expressed in [1], while [2] argues that peer-to-peer reset might be needed.
2 Need for peer-to-peer reset
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.
· When reaching maximum number of retransmissions of a Move Receiver Window command. 

· By 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 UTRA RLC entity will discard any received RLC PDUs and reset the protocol parameters to initial values. 

The UTRA 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 UTRA RLC re-establishment the RLC PDUs are discarded and the protocol parameters are set to initial values. 

Thus the main differences between the UTRA RLC Reset and UTRA Re-establishment procedure is the triggering (which is done internally by RLC in the reset procedure and by higher layers in the re-establishment procedure) 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 of 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. For control plane data, it would seem that an RLC reset is not sufficient, but also synchronization of the RRC state will be needed. The synchronization can be achieved by e.g.

· Connected to idle to connected transition

· Radio Link Failure procedure 

· Explicit RRC Reset procedure

The exact mechanism used is beyond the scope of this paper, but as this mechanism needs to be specified for the SRBs, it could also be used for the user plane. In addition to the mechanism to synchronize the RRC state, it would be possible to use intra-cell hand-over to trigger the reset of the user plane bearers.

Furthermore, 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.

Second, a reset function could be defined to be similar to UTRA RLC re-establishment and MAC reset function. Such functionality is already needed for the RLC operation (“reset”) at the hand-over (similarly as for MAC-hs/ehs in UTRA). There may also be other external triggers (e.g. reconfiguration of the RLC), which require this behavior. However, any RLC internal triggers require that RLC can indicate to the RRC that the mechanism to synchronize the RRC state or intra-cell hand-over should be initiated. 

The potential RLC internal triggers are 

1. Reaching the maximum number of retransmissions. In general, this should not happen too often, and in most cases it is better to retransmit the missing PDU rather than trigger the reset procedure. However, in exceptional cases, such as a software of hardware error, a mechanism to reset the RLC entities would be beneficial. 

2. Reception of an erroneous sequence number in a status report. It should be noted that even though the reception of erroneous sequence number due to HFN wrap-around will not occur (as the ciphering is performed in the PDCP layer) reception of erroneous sequence number could still happen due to software or hardware implementation error. 

3. Reaching the maximum number of retransmissions for the MRW command. The need for this trigger depends on if the MRW command is specified or not, but in any case the mechanism to synchronize the RRC state or intra-cell hand-over would be possible to use for this purpose as well.

For all these triggers the mechanism to synchronize the RRC state or intra-cell hand-over can be used.

Based on the argumentation above, both additional triggers for the RLC Reset could also be solved with the RRC synchronization procedure or intra-cell hand-over. As we think that both additional triggers (exceeding maximum number of retransmissions for RLC PDUs or MRW control PDUs and reception of an erroneous sequence number) are basically error cases, and thus are rare events, this should lead to acceptable performance. 
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.
During the reset procedure it appears that it is not necessary to discard all data in the RLC receiver buffer, but rather use an approach similar to MAC-hs/ehs reset and reconstruct and deliver all PDUs which can be recovered from the RLC receiver window.
3 Applicability of the reset procedure
As both RLC AM and UM entities for the user plane should be initialized at the hand-over, it appears that the reset procedure based on proposal 1 (i.e. not peer-to-peer reset) should be applicable for both RLC AM and UM. This is clearly not true for the peer-to-peer reset, which is only applicable for RLC AM.

As there are no state variables specified for RLC TM, is appears that there is no need to extend the applicability of the reset procedure to include RLC TM.
Proposal 2: If proposal 1 is agreed, the reset procedure applies to RLC AM and RLC UM.

4 Conclusion
We have analysed the different alternatives for the E-UTRA RLC Reset procedure and propose that the RLC reset procedure is not based on peer-to-peer reset. 
Proposal 1: The E-UTRA Reset procedure is based on the UTRA Re-establishment / UTRA MAC Reset procedure.
This implies that no special RLC control message for the reset procedure is needed and that the reset procedure applies to both AM and UM. It should be noted that this mechanism is needed for RLC operation at the hand-over.
Proposal 2: If proposal 1 is agreed, the reset procedure applies to RLC AM and RLC UM.

As the  text proposal capturing this operation is included in section 6. Note that in addition to the text in Section 6, the UE behavior when receiving an RLC Status report with sequence number outside the window needs to be specified in (e.g. in Section 5.5 of 36.322), the behavior when exceeding the maximum number of transmissions (e.g. in Section 5.5 of 36.322) and the triggering of the reset needs to be specified in 25.331. If the proposals 1 and 2 are agreed, Ericsson volunteers to provide subsequent text proposals also capturing these aspects.
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6 Text proposal

---- unmodified sections deleted -----
5.4
Reset procedures


· 
RLC reset is performed upon request by upper layers.

The RLC reset function is applicable for AM or UM RLC. 

When an RLC entity is reset by upper layers, the RLC entity shall:

-
reset the state variables to their initial value;

-
set the configurable parameters to their configured value;

-
if it is a receiving UM RLC entity:
-
reassemble RLC SDUs from UMD PDUs with SN < VR(UMR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to PDCP.
-
discard all remaining UMD PDUs.
-
stop all timers;
-
if it is a transmitting UM RLC entity:
-
discard the RLC SDUs for which one or more segments have been submitted to a lower layer;
-
if requested:

-
inform the upper layers of the discarded SDUs.
-
if it is an AM RLC entity:
-
reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to PDCP.
-
reset the state variables to their initial values;

-
set the configurable parameters to their configured values;

-
discard the remaining AMD PDUs and byte segments of AMD PDUs in the receiving side.

-
discard SDUs in the transmitting side that have been completely transmitted.
-
discard the control PDUs in both transmitting and receiving side and the AMD PDUs in the transmitting side.
-
stop all timers.
-
if requested:

-
inform the upper layers of the discarded SDUs.
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