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Scope

This document discusses how to ensure that long delays in RLC acknowledgement of PDUs does not occur and how to avoid unnecessary re-transmission during RLC AM status reporting by always setting the poll bit in the last PDU transmitted within one TTI.  

Discussion

When an RLC AM entity transmits multiple PDUs in a single TTI the poll bit can be set in more than one PDU.  This will cause the far end to transmit a status PDU for each PDU with the poll bit set and so more status PDUs than necessary are transmitted.  See the diagram below.  


[image: image1.wmf]UE RLC

UE MAC

UTRAN

MAC

PDU (SN=1, Poll=0)

MAC Frame (STATUS PDU ACK SN=3)

STATUS PDU (ACK SN=2)

UTRAN

RLC

MAC Frame (PDU SN=1,2,3,4)

PDU (SN=2, Poll=1)

PDU (SN=3, Poll=1)

PDU (SN=4, Poll=1)

PDU (SN=1, Poll=0)

PDU (SN=2, Poll=1)

PDU (SN=3, Poll=1)

PDU (SN=4, Poll=1)

STATUS PDU (ACK SN=3)

MAC Frame (STATUS PDU ACK SN=4)

STATUS PDU (ACK SN=5)

MAC Frame (STATUS PDU ACK SN=5)

STATUS PDU (ACK SN=3)

STATUS PDU (ACK SN=4)

STATUS PDU (ACK SN=5)


However, in the case where the status prohibit timer is in use acknowledgement of some of the PDUs will be delayed.  The first PDU in the TTI with the poll bit set will cause a status PDU to be generated and the status prohibit timer to be started.  This will prevent further status PDUs being generated for other PDUs received in the same TTI.  This scenario would cause unnecessary delays acknowledging all the PDUs.  


[image: image2.wmf]UE RLC

UE MAC

UTRAN

MAC

PDU (SN=1, Poll=0)

MAC Frame (STATUS PDU ACK SN=3)

STATUS PDU (ACK SN=3)

UTRAN

RLC

MAC Frame (PDU SN=1,2,3,4)

PDU (SN=2, Poll=1)

PDU (SN=3, Poll=1)

PDU (SN=4, Poll=1)

PDU (SN=1, Poll=0)

PDU (SN=2, Poll=1)

PDU (SN=3, Poll=1)

PDU (SN=4, Poll=1)

MAC Frame (STATUS PDU ACK SN=5)

STATUS PDU (ACK SN=5)

STATUS PDU (ACK SN=3)

STATUS PDU (ACK SN=5)

* Start Status

Prohibit Timer *

* Status prohibit timer

times out *


Conclusions & recommendations

To prevent the above from happening it is proposed that when multiple PDUs are transmitted in one TTI only the poll bit in the last PDU to be transmitted should ever be set, regardless of which PDU triggered the setting of the poll bit.  This will ensure that the receiving entity will transmit only one status PDU to acknowledge reception of all the PDUs and that the acknowledgement of some of the PDUs is not delayed unnecessarily.  This would result in the following scenario where all the PDUs are acknowledged at the same time and without undue delay, assuming that the status prohibit timer is not already running when the four PDUs are received.  
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