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1 Introduction

The performance benefits of timing alignment have been discussed in [1] and [2], where the key objective is to align the EDCH timing of the different UEs. Although initially proposed to be essential for Rate and Time Scheduling scheme, during the discussions in WG1#36 in Malaga, it was agreed that timing alignment could also be applicable for other scheduling modes as well such as Rate scheduling. In general, the benefits of timing alignment are:

a. In both Rate/Time and Rate Scheduling, if the UL EDCH are not time aligned, the Node B would need to be conservative in rate assignment for each UE for a specific target RoT, recognizing that they would overlap. Although the exact rate to be used is still dependent on the UE buffer and power status, if the transmission time for the UEs are time-aligned the TFC subset could be assigned more aggressively (larger) without cause un-expected interference to each other; 

b. In Rate and Time scheduling, the NodeB could choose not to schedule any assignment for a certain time to any UE if it believes may result in RoT overshoot due to overlapping EDCH transmission. As a result, usage air interface would also lead to lower throughput;

c. In Rate scheduling, since the UE transmissions are less strictly controlled and the UE can send at any given time it chooses, the importance and performance gains of timing alignment of EDCHs from different UEs are not as obvious. 

In this document, benefits and drawbacks of two alignment methods proposed thus far for EDCH are discussed.

2 Discussions 

Two possible way to align the UEs are a. aligning on a common basis per cell to the e.g. P-CCPCH and b. aligning the timing with the R5 DPDCH/DPCCH uplink timing. The advantages and disadvantages of both methods are:

1. Alignment with P-CCPCH

Benefits:

· All the EDCH transmissions are aligned, allowing more accurate and efficient RoT utilization;

· Simplicity as other channels such as HS-SCCH and HS-DPCCH for HSDPA is already aligned with P-CCPCH, maintaining backward compatibility with R5 HSDPA;

· A common downlink scheduling grant signaling channel can be used if the uplink EDCH transmissions are aligned. Otherwise, dedicated scheduling channel per UE may be needed 

Drawbacks:

· Other Cells are not time aligned due to the asynchronous cell operations. Hence, the efficient RoT advantage thus could not be exploited for situations when the UE in SHO. Thus, the performance gains of time alignment may not be realized. However, it should be noted that even if cells are time aligned, the performance gains could only be obtained if the scheduler in the active set NodeBs operate in cooperation e.g. information sharing.  

2. Alignment with DCH

Benefits: 

· Dynamic uplink channelization code channel sharing between EDCH and DCH could not be exploited when EDCH is not time aligned with DCH. Although this is a potential a drawback, the aligned EDCH and DCH could result in higher RoT variance if high data load arrives at both channels simultaneously. Thus, the probability of the system going into the overload condition is higher.  With the greater possibility of such an overload condition, the NodeB scheduler may be forced to reduce the assigned maximum TFC to compensate for the overloading. The resultant effect is similar: conservative rate assignment to avoid RoT violations;

· Compatible with timing of DPDCH and DPCCH

Drawbacks:

· More conservative rate assignment especially if Rate and Time scheduling scheme is supported;

· As in alignment with P-CPCCH, this option also would not help with RoT degradation due to non-alignment of the active set cells. Interference from other cells could not be predicted accurately as well.

3 Summary 

In this document, the discussions on the two possible options of EDCH timing alignment are summarized. Since thus far all simulation studies being presented for performance comparison for EDCH have assumed time aligned EDCHs transmissions from different UEs and where performance gains were reported for enhancements proposed for EDCH such as TFC control, shorter TTI etc., the performance of the following scenarios:

1. EDCH is not aligned: As in R99/4/5, the UL DCHs are time offseted;

2. EDCH is time aligned with UL DCH

3. EDCHs are aligned with P-CCPCH

needs to be investigated further before deciding on right scheme to be implemented for enhanced uplink.

































































































