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1. Introduction

In RAN #23 meeting at Phoenix, new work item based on the study item of “Enhancement of uplink dedicated channel” was approved to be created [1]. Its work scope is covered by Node B controlled scheduling, HARQ, and shorter TTI. Among them, many issues on HARQ structure are related closely to the Node B controlled scheduling issues. In this contribution, we discuss the basic operation of HARQ retransmission, especially, regarding to the relationship with the Node B controlled scheduling.

2. HARQ retransmission and Node B controlled scheduling options

2.1 Synchronous and asynchronous retransmission

Retransmission timing may be fixed, e.g., by a fixed timing offset from the reception timing of ACK/NACK or by connecting the transmission timing of each HARQ process to CFN or SFN. As another option, retransmission timing of a failed E-DCH packet can be made arbitrary as in downlink transmission of HS-DSCH. From now on, we define the terms, ‘synchronous retransmission’ and ‘asynchronous retransmission’ to indicate fixed retransmission timing and arbitrary retransmission timing respectively. Figure 1 illustrates the two retransmission timing options.

[image: image1.emf]EDCH1

NAK

EDCH1 EDCH3

NAK

EDCH3 EDCH2

EDCH4 EDCH5 EDCH6

ACK ACK ACK

……………


(a) Synchronous retransmission

[image: image2.emf]EDCH1

NAK

EDCH1 EDCH3

NAK

EDCH3 EDCH2

EDCH4 EDCH5 EDCH6

ACK ACK ACK

……………


(b) Asynchronous retransmission

Figure 1. Illustration of synchronous and asynchronous retransmission

2.2 Autonomous and scheduled retransmission

Since retransmission may need to be prioritized over an initial transmission, UE may retransmit an previously failed E-DCH packet ignoring the Node B scheduling command, which we call ‘autonomous retransmission’. Otherwise, UE may follow the Node B scheduling command in case of E-DCH retransmission as well as initial transmission to guarantee the accuracy of  the control of uplink interference, which we call ‘scheduled retransmission’. Figure 2 illustrates these options.
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(a) Autonomous retransmission
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(b) Scheduled retransmission

Figure 2. Illustration of autonomous and scheduled retransmission

3. Considerations on the options

In this section, possible combinations of the retransmission timing and scheduling options are discussed in the aspect of Node B controlled scheduling.

3.1 Autonomous and asynchronous retransmission

With this option, Node B scheduler cannot control the uplink interference caused by retransmission packet nor predict the retransmission timing of a UE. Therefore, retransmission of E-DCH packets will cause unknown interference to Node B.

3.2 Autonomous and synchronous retransmission

With this option, Node B scheduler can predict the retransmission timing of each UE, but cannot restrict the interference caused by retransmissions. Node B may reflect the expected interference from the retransmissions on the scheduling of the non-retransmitting UEs. However, the gain by Node B controlled scheduling might be reduced and in a situation of catastrophic uplink retransmission, the system cannot recover to a steady state efficiently.

3.3 Scheduled and asynchronous retransmission

With this option, Node B can control the interference caused by E-DCH retransmissions as well as initial transmissions. But, Node B cannot make difference in the scheduling between retransmission and initial transmission since it cannot predict the retransmission timing of a UE. This will be undesirable since retransmission might need to be prioritized in general cases. 

3.4 Scheduled and synchronous retransmission

With this option, Node B can control the interference caused by E-DCH retransmissions as well as initial transmissions, and also, may schedule the initial transmission and retransmission differently, that is, prioritization of retransmission and assignment of a reduced transmit power to retransmission [2][3] will be possible. However, downlink signaling burden for Node B controlled scheduling will be heavier than that of unscheduled and synchronous retransmission, especially in case of explicit signaling of TFC restriction (time and rate scheduling), since Node B should signal the scheduling commands for retransmissions as well as the initial transmissions. Considering this aspect, a simplified scheduling command such as inhibition/permission of retransmission might be introduced instead of the TFC restriction command.

4. Conclusions
Possible options of retransmission timing and Node B controlled scheduling are discussed. Synchronous retransmission will be beneficial in the aspect of Node B scheduling. Scheduled and synchronous retransmission may allow most efficient way of uplink interference control. However, downlink signaling burden should also be considered in the decision of scheduled/autonomous mode of retransmission. Some simplification of the downlink scheduling command for retransmission might be useful to reduce the downlink signaling burden.
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