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1 Introduction

This document discusses potential modifications to the MAC-ehs reordering functionality that could be introduced for Enhanced CELL_FACH.

2 Reordering without UE identity indication
When the Node B is transmitting data on the high-speed channel without indication of UE identity (e.g. on BCCH, CCCH or DCCH in case of SRB#1), the transmission sequence number for a given logical channel identity needs to be incremented over a common space of values for all UEs if reordering is to be supported. 

This situation creates an issue when the UE needs to receive data on these channels for the first time on a cell (e.g. after cell reselection). Assuming the same TSN sequence is used for more than a single UE in the cell, the Node B cannot reinitialize the TSN every time a UE selects it. The UE potentially has to reset its MAC-ehs layer prior to receiving on the new cell. However, as currently defined, the MAC-hs (MAC-ehs) reset procedure would set the variable next_expected_TSN to its initial value. As the TSN of the first received PDU on the new cell can be any value, this first (and subsequent) PDU will in most cases only be delivered after the T1 timer expires twice. This delay is highly undesirable.
3 Possible solutions
We can envision different solutions to this issue as described below.

3.1 Remove reordering functionality for certain logical channels

The MAC-ehs queues that certain logical channels are mapped to could not perform any reordering function. This means that a reordering PDU destined to one of these queues would skip the reordering entity and directly undergo disassembly, (possibly) reassembly and logical channel demultiplexing.
This solution has the advantage of ensuring that no delay is incurred after cell reselection. Furthermore for common logical channels (e.g. CCCH) the UE would never uselessly delay processing of an out-of-sequence reordering PDU because it is waiting for the arrival of other reordering PDUs that are not destined to this UE. However, the possibility of receiving out-of-order reordering PDUs could cause issue for certain critical RRC messages if they do not fit into a single MAC-ehs PDU (e.g. if MAC-ehs performs segmentation). To mitigate this problem the following solutions could be envisioned:
· Transmitting data for these channels on single HARQ process to guarantee in-order delivery. While this does not require a change to the specification strictly speaking, it would be desirable to modify the requirement in section 11.6.2.2 of the MAC specification to allow a smaller interval between retransmissions of a same HARQ process (thus smaller delay) in Cell_FACH. This should be justifiable since no ACK/NACK signalling is transmitted for enhanced Cell_FACH operation.
· Relying on the “duplicate avoidance and reordering” function of RLC UM which is used for e.g. SRB #1. This would also require a few changes to make this possible for logical channels other than MTCH.

If it is decided to go forward with this solution, the following issues would need to be decided upon:

1) How the UE determines which queues (logical channels) do not perform reordering

2) Whether reassembly would still be supported on these queues or not

3) Any adjustment of the MAC-ehs header structure (TSN, SI)

3.2 Modify reordering functionality
Instead of completely removing the MAC-ehs reordering functionality we could make some modifications to the reset and reordering procedures that address the above-described issue.

The basic idea here would be to set the state variables next_expected_TSN and possibly RcvWindow_UpperEdge to a special value (e.g. “Pending”) in the MAC-ehs reset procedure instead of their normal initial values. The reordering functionality is then slightly modified to handle reception of reordering PDUs while the variable next_expected_TSN is set to “Pending”, and to handle the appropriate setting of this variable according to the TSN of subsequently received reordering PDUs.
One potential solution is outlined as follows. When the first reordering PDU is received, a timer (Tinit) is started and a variable Tinit_TSN is set to the SN of this reordering PDU. While the Tinit timer is counting down the received reordering PDUs are kept in the reordering entity. Upon expiration of the timer the received reordering PDUs are delivered to the upper entity and next_expected_TSN to the first not received reordering PDU above Tinit_TSN. Thus the likelihood that next_expected_TSN is set to a suitable value when resuming normal reordering operation is increased. The value of Tinit could be the same as T1 or even shorter to reduce delay.
If it is decided to go forward with this approach, the following issues would need to be decided upon:

1) How the UE determines which queues (logical channels) are subject to the modified procedure

2) Review modifications necessary to existing procedure
4 Conclusions

Two approaches to solving the reordering issue arising from the possible lack of UE identification in enhanced Cell_FACH have been outlined in this contribution. InterDigital believes that both approaches are feasible. We invite other companies to express their opinions on other possible solutions and the best way forward.
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