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1 Introduction

MAC-hs defines a layer 2 reordering buffer in the UE, which hosts up to eight reordering queues of MAC-hs PDUs. The purpose of the buffer is to arrange the MAC-hs PDUs in the order of rising TSN (Transmission Sequence Number) before transferring them to upper layers. Reordering queues have been introduced to allow higher priority traffic to go through the buffer uninterrupted by any packet errors in the lower priority traffic. Each reordering queue has a timer T1 set by SRNC and conveyed to UE via RRC signalling. These timers tell how long a received packet will wait for an unreceived packet with a lower TSN. If the timer T1 expires, the MAC-hs PDUs are transferred to MAC-d despite the missing MAC-hs PDUs with lower TSN. In this document we propose that the value of the timer T1 shall (also) be sent from SRNC to Node-B, so that Node-B knows when to stop HARQ retransmissions of MAC-hs PDUs that have already been transferred to upper layers in the UE.

2 Re-ordering buffer timer T1

The MAC-hs re-ordering buffer reorders the received MAC-hs PDUs according to the received TSN. The specification [1] defines a number of parallel buffers associated with the queue ID. Each of these buffers has an associated timer T1 that controls the data transfer to MAC-d. The timer is set for a received MAC-hs PDU in the queue if another MAC-hs PDU in the same queue with a lower TSN has not been received and the data can thus not be transferred to upper layer. If the timer expires before the lower TSN MAC-hs PDU is received, the MAC-hs PDUs in the reordering buffer above the unreceived packet up till the next unreceived MAC-hs PDU are transferred to MAC-d.
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Figure : UE side MAC architecture / MAC-hs details

If the Node-B still continues with HARQ retransmissions for the unreceived MAC-hs PDU above which the timer T1 has expired, the effort is basically wasted. Therefore, it would be advantageous for the Node-B to know the value of timer T1. Based on this knowledge the Node-B can conclude when data is transferred to MAC-d from the re-ordering buffer and further retransmissions are unnecessary.

For this purpose the Reordering Release Timer needs to be added into HS-DSCH FDD Information in RNSAP/NBAP (see eg. 9.2.2.18D in [2]). The T1 timer should be included in the Priority Queue information, as one timer is allocated per queue. The same amendment needs to be made to HS-DSCH TDD Information in RNSAP/NBAP (see eg. 9.2.3.5F in [2]). The timer information is needed by the Node-B scheduler, in order not to schedule retransmissions of MAC-hs PDUs which have already been released in the UE due to timer expiration.

3 Conclusions and discussions

In this paper we propose that the L2 re-ordering buffer timer T1 is sent from SRNC to Node-B via RNSAP/NBAP.  Based on the knowledge of T1 Node-B can deduce when data in the re-ordering buffer is transferred to upper layers in the UE. Node-B can then stop HARQ retransmissions of MAC-hs PDUs that have already been released to upper layers.

Although the knowledge of timer T1 at the Node B helps to discard certain MAC-hs PDUs which are waiting to be retransmitted, we certainly don’t think that it would replace the Delay Attribute which is being discussed in WG2/WG3. The use of Delay Attribute is addressed separately in [3].
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