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1 Introduction

When examining existing data applications, different needs of transmission reliability can be observed. For instance a file transfer application needs a transmission with high reliability, whereas an application transferring information of more temporary importance might only suffer from extensive retransmissions of outaged data, taking up the channel capacity from new, more important information. 

In the Internet, there is an increasing amount of applications exchanging information of time bounded importance. Examples are interactive video games, where position updates are exchanged between players, and stock quota broadcast applications. Thus, there arises a need to set the level of transmission reliability for cellular services, to optimally carry these emerging applications over the air interface.

The IP network layer does not require the reliable delivery of packets. The transport layer (most often TCP) provides reliability on top of the unreliable network layer by applying transport layer retransmissions. In this case, RLC ARQ mechanism does not need to provide completely reliable delivery of packets. In fact, there can be a tradeoff between the number of necessary retransmissions in the RLC sublayer and the transport layer.

Because of the radio environment, there will be situations when the radio link is blocked and repeated retransmissions does not succeed. In these situations, the buffers will eventually overflow, forcing a discard of RLC SDUs. By including a SDU discard function in the ARQ of RLC, the tradeoff between SDU discarding in the input buffer and SDU discarding in the retransmission buffers can optimized.

With the above reasoning this contribution proposes the introduction of packet discard functionality to the RLC protocol.

2 SDU discard function

We propose to include a SDU discard function for non-transpartent mode RLC as an option in the RLC toolbox concept. There will be several alternative operation modes of the RLC SDU discard function, and for each connection the preferred solution is to be signalled over RRC, according to the RLC toolbox concept. 

The following is a preliminary list of operation modes for the RLC SDU discard function.

Table 1. List of criterias that control when to perform SDU discard.

Operation mode
Presence

Timer based discard, with explicit signalling
Optional

Timer based discard, without explicit signalling
Optional

SDU discard after X number of retransmissons
Optional

Window based SDU discard
Optional

2.1 Timer based discard, with explicit signalling

This alternative uses a timer based triggering of SDU discard for non-transpartent mode RLC. This makes retransmission timeout insensitive to variations in the channel rate and provides means for exact definition of maximum delay. 

For every SDU received from a higher layer, timer monitoring of the transmission time of the SDU is started. If the maximum transmission time is exceeded for a SDU in non-acknowledged mode RLC, this SDU is simply discarded in the transmitter. 

If the timer elapses for a SDU in acknowledged mode RLC, this SDU is discarded in the transmitter and a MRW (Move Receiving Window) PDU is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly. Note that when the concatenation function is active, PDUs carrying segments of other SDUs, that have not timed out, shall not be discarded. Alternatively, the status of valid PDUs versus PDUs that should be discarded at the receiver could be constantly announced by the sender, e.g. by piggy-backing that information onto AMD PDUs. Exact layout of the MRW PDU is left for further study.

2.2 Timer based discard, without explicit signalling

This alternative uses the same timer based trigger for SDU discard as the one described in chapter 3.1. The difference is that this discard method does not use any peer-to-peer PDUs. This is possible as long as it is made sure that SDU discard is always performed in the transmitter before it is performed in the receiver. As long as the corresponding SDU is eventually discarded in the receiver too, possible retransmission requests of PDU of discarded SDUs can be ignored by the transmitter. The bigger the time difference is between the triggering of the discard condition at the transmitter and the receiver, the bigger the unnecessary buffering need is at the receiver and the more bandwidth is lost on the reverse link due to unnecessary retransmission requests. On the other hand, forward link bandwidth is saved as no explicit SDU discard PDUs are needed.

2.3 SDU discard after X number of retransmissions

This alternative uses the number of retransmissions as trigger for SDU discard. SDU discard is triggered at the transmitter, and a MRW PDU is necessary to convey the discard information to the receiver.

2.4 Window based SDU discard

In this alternative the transmission window is used for SDU discard. The window starts from the first unacknowledged and not yet discarded PDU at the sender and has a length of K. The RLC transmitter will normally only transmit PDUs in the transmission window. When the transmitter wants to perform a SDU discard, it starts transmitting beyond its transmission window, thus informing the receiver to move its receiving window correspondingly, discarding PDUs that are left beyond the receiving window.

3 Proposal

It is proposed to include the SDU discard functionality in the RLC toolbox concept [1].

The following text is proposed for s2.01, chapter 7.3.2.2 RLC functions:

· SDU discard. This function discards SDUs from RLC transmission/reception window after eccessive delay, caused by eccessive retransmissions due to poor radio quality or no available radio resources.
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