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RLC with SDU Discard for various class of traffic
Introduction

There are four classes of radio bearers supported by GERAN R4. These radio bearers will use the services provided by the RLC layer for transmitting the PDU’s.  RLC provides three kinds of operating modes, namely, transparent, unacknowledged and acknowledge modes of operation. The PDU’s are re-transmitted indefinitely when using acknowledge mode of operation until a positive acknowledge is received.
Streaming service class

Streaming service is a particular service where the application uses the RLC acknowledge mode of operation for transmitting PDU’s. The PDU’s must have arrived before the play out time to maintain quality of service. A re-transmission after that is of no use.

In this proposal, an enhancement to this concept is suggested for other service class like real time interactive traffic, real time non-interactive traffic and conversational traffic.

Brief description of an earlier proposal

There was a proposal presented and refined at GERAN #2 and GAHW-00180 at Orlando, earlier on RLC with limited re-transmissions for streaming service class. The proposal discusses having timer based functionality with or without signaling for SDU discard function and a third schema, maximum number of retransmissions for SDU discard function. Further it also talks about MRW (move receive window) message, which is sent to the receiver as part of notification.

Motorola’s Proposal

In this proposal an enhancement to the cited proposal 1 is suggested. Further, some thoughts on radio link congestion monitoring and usage are shared.

In AM-RLC the PDU’s are re-transmitted indefinitely until a positive acknowledge is received from the receiver. This imposes a strain on the radio link when the retransmissions starts increasing on the link due to environmental conditions. The RLC can inform the upper layer about the radio link congestion and in case of deteriorating situations RRC can relinquish the radio resource. This would reduce the strain on the radio link.

 RLC offers cyclic re-transmission as an uncompelled forward error correction method,  whereby positive acknowledgements are needed to support the forward error correction. In AM-RLC this would result in buffering and queuing issues at the transmitter side when the radio link is incapable of supporting the required bandwidth. The SDU discard mechanism proposed in 1 will deliberate increase in SDU loss rate but would avoid unnecessary traffic over the air, provided the application can handle that. This would leave RLC with offering a variety of services to the upper layers. A choice of service can be made based on the application and quality of service parameters.

The proposal 1discusses RLC limited re-transmission for streaming service class only, but an enhanced capability which includes existing re-transmission and different flavors of SDU discard mechanism (and hence limited re-transmission) based on traffic class is being suggested in this proposal.

The choice of traffic class can be

· Conversational traffic

· Interactive traffic

· Non-interactive traffic

· Streaming traffic

· Best effort data

The conversational traffic can choose to have a timer based SDU discard mechanism for a “Better” QoS, whereby a user can perceive and learn the “constant delay”. The same application can choose to have a Maximum number of re-transmission based SDU discard mechanism for a “Regular” QoS, whereby a user perceives and re-learns through the variable delay.

The interactive traffic, (e.g. video game) can choose to have a timer based SDU discard or provide an interactive mechanism with a maximum number of retransmission based SDU discard mechanism. (e.g. stock trading)

The real time non-interactive traffic can choose to have a maximum number of retransmission based SDU discard mechanism. For example location based services needs data accuracy as long as the user is in the vicinity of the location.

RLC can offer different flavors of re-transmission capability based on application and QoS parameters.

Conclusion

The SDU discard mechanism can be used to reduce over the air traffic if the application can deal with the increased SDU loss rate. This SDU discard concept need not be limited to streaming traffic it can be extended to other kinds of traffic as long as the application doesn’t suffer the increased SDU loss. The SDU discard option should be open and should also be available for other kind of traffic.
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