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1. Introduction

Discarding of MAC-hs SDUs is performed autonomously in the Node B. There is no information about the lost SDUs that is available to the RNC.

This contribution shows some situations that are influenced by the discarding of MAC-hs SDUs. 

2. Loss of MAC-hs SDUs

2.1. Loss of MAC-hs SDUs in case of expired discard timer

The problem of lost MAC-hs SDUs occurs when UM RLC as well as when AM RLC is used on HS-DSCH. 

The scheduler, situated in MAC-hs of Node B, determines if either a new transmission or a retransmission should be made. Whilst the decision is finally depending on implementation of the scheduler, it is generally assumed that a retransmission is performed if it is required by the HARQ process.

If it is necessary to send a lot of retransmissions, the time, how long a MAC-hs SDU is  kept in the queue for transmitting, is limited by the delay attribute. The delay attribute (life time of discard timer) is signalled from SRNC to NodeB for each priority queue at Radio Link Setup or Radio Link Reconfiguration. This information is used by the scheduler for the decision when to discard out-of-date MAC-hs SDUs. 

Given the situation of congested priority queues the expiration of the timer leads to the discarding of out-of-date SDUs. Afterwards the RNC is requested via HS-DSCH control frame to send the next data. Since there is no signalling about the expired timers the RNC is not aware of lost SDUs and provides the subsequent data frames.

2.2 Loss of MAC-hs SDUs in case of  exceeding number of retransmissions

The number of retransmissions is configured for each HS-DSCH. If the configured number of retransmissions is exceeded, the MAC-hs SDUs will be discarded by Node B. This loss of SDUs is not signalled to the RNC.

2.3 Loss of MAC-hs SDUs in case of erroneous reception of ACK

If HS-DSCH is run in RL AM it may happen that a NACK is detected as an ACK. Then new data are scheduled and the concerned MAC-hs SDU, that was not transmitted successfully, is discarded.

3. Impacts

3.1 Discarding and Wrap Around Problem in RLC Unacknowledged Mode

The range of UM RLC sequence number is limited to 128 values. If MAC-hs SDUs carrying 128 consecutive RLC PDUs of same logical channel are discarded, a ciphering failure will occur. 

Since the HFN is incremented when the RLC sequence number wraps around and the RNC and UE use this HFN as part of count-C for ciphering resp. deciphering, the RNC and the UE will use different HFNs if  MAC-hs SDUs containing 128 consecutive RLC PDUs of same logical channel are lost. 

To solve this problem by reducing the number of RLC PDUs contained in a MAC-hs SDU is not possible, because the scheduler has not the ability to limit the number of MAC-d PDUs of one logical channel, since the number of logical channels that are used in UM, is not available to the scheduler.

3.2 Discarding in RLC Acknowledged Mode

If HS-DSCH is run in RLC AM mode, the MAC-hs SDUs are transfered to higher layers after the discard timer expired. 

The wrap around problem does not occur when using RLC AM, because the sequence numbers are bigger than in RLC UM.

3. Conclusion

It is the aim of this contribution to show that the loss of MAC-hs SDUs is still a problem that has to be solved. Furthermore it will be necessary to signal information about discard of MAC-hs SDUs in the Node B to the RNC. This information can be used as a criterion for handover, for example.

