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Introduction:

In the HSDPA Overall Description specification 25.308 v0.1.0 section 7.3.3 the UE reordering entity is described for processing of TSN’s in order to provide in sequence delivery to higher layers. A timer is defined for delivery of non-consecutive data blocks to higher layers. The timer duration is difficult to approximate since even in normal operation cell congestion will occasionally generate relatively long periods between transmissions. Additionally, the worst case delay must be considered for proper operation. Since transmissions errors are unavoidable this mechanism will result in increased and potentially unacceptable transmission latency. 

Discussion:

In order to maintain QoS transmissions should not be unnecessarily delayed for in sequence delivery. Setting a timer to determine when out of sequence transmissions are forwarded for higher layer processing is not efficient or guaranteed to provide proper operation.

If the timer is too short out of sequence transmissions are incorrectly perceived when only a particular transmission has been delayed. This results in unnecessary requests for layer 2 retransmissions or potentially release of the channel. If the timer is too long detection and recovery of failed transmissions is delayed, and this results in greater difficulty in achieving low transmission latency QoS requirements. Since the problems resulting from a too short timer are more severe then a too long timer, the timer duration must consider the worst case delay.

Determining the duration of the out of sequence forwarding timer is further complicated by relatively large variances in retransmission scheduling. In addition to an unknown number of retransmissions required for successful transmission, depending on cell load resources may be distributed between a large number of UE’s.

To reduce the out of sequence forwarding delay a second criteria, H-ARQ process assignments is considered. Each UE maintains a finite number of H-ARQ processes. Following an out of sequence reception based on the subsequent allocation of H-ARQ processes the UE can determine when the transmission scheduler has failed and discarded the particular transmission.

The use of H-ARQ process assignments as transmission forwarding criteria is based on UE knowledge of appropriate scheduling logic in UTRAN and the number of available H-ARQ processes currently active in the UE.

The UE determines the transmission is lost if following recognition in the UE of a skipped sequence number all H-ARQ processes available and active within the UE have either:

1. A new transmission initiated for a transmission with the same priority class with a higher sequence number

2. A new transmission initiated for a transmission with a lower priority class

This methodology is possible in the UE since H-ARQ transmission scheduling is based on an absolute priority mechanism that is analogous to existing TFC selection and scheduling procedures. Highest priority class traffic and earliest TSN within the priority class takes precedence.

When a skipped TSN is recognized in the UE transmissions should be forwarded only when it is clear that within the H-ARQ protocol there will be no further transmissions of the missed TSN.  When either a new transmission is initiated with the same priority class and a higher TSN, or when a new transmission is initiated with a lower priority class it is known to the UE that there will be no further initiation of the missed TSN.  Additionally it is necessary for the UE to know that all H-ARQ process retries have been exhausted for the missed TSN. This is known to the UE by initiation of new transmissions on each of the available H-ARQ processes in the UE.

