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1 Introduction
In RAN #17 meeting, the item “Uplink Enhancements for Dedicated Transport Channels” was approved as a Rel’6 study item [1]. The main target of this item is to improve both the coverage and throughput in uplink, and to reduce the delay of uplink transmission as well. To achieve these targets, some techniques shown below were agreed to be included in the study area. [2]

· Scheduling <Node B controlled scheduling, AMC>

· Hybrid ARQ

· Fast DCH Setup Mechanisms

· Shorter Frame Size for Improved QoS

· Signalling to support the enhancements

There were some discussion papers regarding high level considerations on this item in last RAN1 #28 bis meeting [3] [4] [5] [6] [7]. In this paper, study areas under these topics are discussed.

2 Discussion
2.1 Scheduling <Node B controlled scheduling, AMC>

Main targets of this study item include not only increasing uplink throughput but also reducing the uplink delay. For these, fast scheduling and fast link adaptation are required.

For fast scheduling, end point of the scheduling in network side should be lowered. So node B can be the most likely scheduling entity. Besides, short frame size can be accompanied. Current minimum TTI 10ms seems to be too long to have the fast scheduling benefits. So, 2ms 3-slot TTI is preferred for having the compatibility with HSDPA.

In uplink, it is desirable to limit the total received noise-plus-interference power-to-background noise(noise rise). So for obtaining the maximum capacity, noise rise should be maintained at a desirable level. Here, noise rise may be thought as uplink shared resource. 

In node B scheduling, this kind of resource should be utilized efficiently for better throughput. For the maximum throughput, this noise rise should be maintained at a proper desirable level, “target noise rise”.  Scheduling should be carried out with this “target noise rise” value taken into account. 

And decision of target noise rise is an important factor of scheduling performance. Since noise rise has the effects of signals from neighbouring cells, inter-cell interference can be the non-negligible factor for deciding target noise rise. Therefore, a kind of centralized control by the network may be needed in setting the target noise rise values for the adjacent cells.

AMC can make it possible to have the fast link adaptation. In Rel’5, AMC is included for HSDPA functionalities. In uplink, AMC is likely to be adopted for better throughput, but differences compared to downlink should be considered. Uplink is more likely to be power-limited, so higher order modulation such as 16QAM or 64QAM does not have much gain like downlink does. Furthermore in current release, maximum supported data rate is high enough. Therefore, BPSK, QPSK, and 8PSK (if needed) are thought to be enough to support AMC in uplink.

2.2 Hybrid ARQ

Hybrid ARQ with soft combining can increase the overall performance, especially in case of packet transmission. So, HARQ had been adapted as a main technique for HSDPA. N-channel stop-and-wait HARQ scheme is used for Rel’5 HSDPA. 2-stage rate matching algorithm is also used in Rel’5 and can support both Chase combining and incremental redundancy. 

HARQ schemes seem to provide much gain in uplink as well regarding throughput and delay property. Rel’5-used scheme or somewhat simplified scheme can be reused for uplink enhancements.

One considering point is that if SHO is supported, more than one node B’s have their own HARQ processes, so these processes can be un-synchronized each other. Therefore, some kind of synchronization mechanism among these node B’s in SHO region is required for avoiding malfunction of HARQ.

2.3 Fast DCH Setup Mechanisms
Major property of packet transmission is burstiness, which means that there are frequent non-transmitted gap between packet transmissions. In that case, keeping continuous DCH connection may be quite inefficient. For this reason, some techniques for reducing delay to initialize packet transmission can be adopted, i.e. fast DCH setup.

With this scheme, UL interference reduction gain is obtained as well, which makes some more performance increases.

There are alternative solutions for fast DCH setup:

· To maintain dedicated connection at physical layer with a mean to reduce UL interference.

· To release physical layer dedicated connection during the gap. Have a fast procedure to recover the dedicated connection.

Detailed scheme is FFS.

2.4 Shorter Frame Size for Improved QoS
Frame size is mentioned in section 2.1 in line with fast scheduling. Important factor to decide frame size is scheduling delay sensitivity. This means that node B controlled scheduling scheme should have shorter frame size than RNC controlled scheduling.
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