3GPP TSG-RAN WG2#62
Tdoc  R2-082517
Kansas City, May 5th – 9th, 2008



Agenda Item:
6.4.3
Source: 
InterDigital
Title:  
Handling of transmission failures for E-DCH in Cell_FACH 
Document for:
Discussion

1 Introduction

This contribution discusses various scenarios of transmission failures in E-DCH in Cell_FACH for which it would be possible to reduce the delay associated to the recovery of data.
2 Discussion
2.1 HARQ assisted CCCH transmission

As part of the enhanced uplink for CELL_FACH state work item, it has been agreed that CCCH messages will be sent over E-DCH in CELL_FACH.  Three CCCH message can be sent on the CCCH logical channel in the UL, which include:

· RRC Connection Setup

· URA Update

· Cell Update

The transmission of this data is subject to failure over the air interface and the RRC sub-layer relies on RRC timers to detect failure and retransmit the messages.  For example, timers T302 and T300 are initiated when CELL UPDATE and RRC Connection Setup messages are sent, respectively.   If the timers expire and the expected response is not received, the RRC retransmits the CCCH message.  These timers are in the range of seconds (i.e. default value of 4000ms for Cell/URA Update and 1000ms for RRC Connection Setup); therefore timer based failure detection causes significant delays and reduces performance.  Since the scope of the enhanced CELL_FACH in the UL work item is to reduce latencies, we believe that faster data recovery would be beneficial.
Due to lack of Layer 1 feedback, a UE using the legacy RACH procedure cannot detect failures incurred over the air interface.  However, when using E-DCH transmission in CELL_FACH the UE will receive HARQ feedback over the E-HICH.  If no ACK for the MAC-i PDU was received from the serving cell and the maximum number of retransmissions has been reached, the message transmission has failed.  It seems natural to take advantage of this knowledge and notify the RRC layer right away, instead of waiting for the RRC timers to expire.  This proposal was also suggested in [2].
We propose to allow the MAC to provide feedback to the RRC when the HARQ processes fail for a CCCH transmission.  This will allow the RRC to retransmit the message, reducing delays and improving the perceived quality of service.  A similar approach was adopted in LTE.
Proposal 1:  The MAC provides feedback to the RLC when CCCH transmission fails over the air interface
2.2 Contention resolution failure indication
If the UE has an E-RNTI allocated and it is in connected mode, the data transmission over the assigned E-DCH channel starts with a collision resolution phase.   During the collision resolution phase, the UE’s E-RNTI is included in all the MAC-i PDUs.  With the reception of the UE’s E-RNTI, the UTRAN is informed of which UE was granted the E-DCH resource and the Node B may then send E-AGCH confirming the UE’s E-RNTI (through the E-RNTI specific CRC attachment).  If the UE does not receive its E-RNTI on the E-AGCH upon the expiry of a timer, then the collision has not been resolved and the UE releases the associated E-DCH resources.  The details on when the UE re-attempts E-RACH access right away or after a backoff timer expires are still to be determined.  

When collision is not resolved, it is highly probable that the data transmitted by that UE during the contention resolution phase failed and was never successfully received by the peer RLC entity on the UTRAN side.  In the next E-RACH access the UE will attempt to transmit the subsequent RLC PDUs.  This implies that the RLC PDUs that were unsuccessfully transmitted during the contention resolution phase will only be retransmitted once a status report is received.  The triggering of the status report from the network may only occur once the following RACH access succeeds and one of the subsequent RLC PDUs is successfully received by the RLC entity.  Therefore, the transmission delay incurred by the failed RLC PDU will be in the order of E-RACH access + time to successfully transmit the subsequent RLC PDU.
In order to reduce retransmission delays, we propose to notify the RLC entity that collision was not resolved.  This can be achieved by using the MAC layer MAC-STATUS-ind primitive to send the failure indication to the RLC.  This will assist the RLC entity in retransmitting PDUs that were delivered to the lower layers during the contention resolution phase.  Retransmitting the RLC PDUs immediately in the subsequent E-RACH attempt will reduce the delays and improve performance from the user’s perspective.
Proposal 2:  When contention resolution failure is detected, an indication is sent from the MAC to the RLC to assist in retransmitting RLC PDUs submitted to lower layers during the contention resolution phase.  

2.3 Discarded segments
In RAN2#61bis it was decided that when the E-DCH resources are released, a MAC-i/is reset is performed.  According to 25.321 v8.1.0 a MAC-i/is reset consists of the following steps:

· flush all HARQ processes;

· set CURRENT_TSN to 0 for all the logical channels mapped to E-DCH;

· if MAC-i/is is configured by upper layers:

-   discard all segments stored in segmentation entities.

When a reset occurs, any segments stored in the segmentation entities of the MAC-i/is are discarded.  The UE has never attempted to transmit any of these discarded segments, therefore in this scenario it is guaranteed that the corresponding RLC PDU will not be received successfully.  If RLC AM is configured, the MAC may inform the RLC entity of the discarded segment.  The RLC can then attempt to retransmit the RLC PDU without the need to wait for a status report.  
Proposal 3:  The MAC notifies the AM RLC entities of discarded segments when a MAC-i/is reset occurs or when E-DCH resources are released.

3 Conclusions

This contribution presented three proposals to reduce delays associated with transmission failures in CELL_FACH when using the enhanced-uplink.  
We propose to discuss and agree on these proposals.
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