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1. Introduction

In parallel with the ongoing HSUPA Work Item in WG1, it is necessary to establish performance requirements for HSUPA. This contribution provides an overview of the possible areas to be considered for HSUPA performance requirements.
2. PERFORMANCE REQUIREMENTS

Currently, the general agreement for HSUPA physical layer structure in WG1 and WG2 include (1) at most one CCTrCH of E-DCH type per UE and only one E-DCH per CCTrCH of E-DCH type and (2) both 2 ms TTI and 10 ms TTI are supported by the E-DCH [1].  The CCTrCH of E-DCH type and the CCTrCH of DCH type are mapped to different physical channels.  Although agreement in other areas is still ongoing for HSUPA, it is expected that performance requirements will be required with respect to the following areas described below.  A representative number of tests that are consistent with the current performance methodology in WG4 and T1 should then be defined for each of these areas.

1. Modulation and Coding – For HSUPA, two modulation levels are supported – BPSK and QPSK.  The QPSK modulation is implemented via code-multiplexing of two BPSK code channels.  In addition, multiple QPSK streams may be possible.  Naturally, performance will depend on gain factor (beta factor) selection, power control operation, pilot format and power, and channel estimation algorithm among other things. In addition, various coding rates (through the rate matching algorithm defined in TS 25.212) are possible.  As a result, a representative set of coding rates should be selected for testing.

2. Transmission Time Interval – HSUPA Node B’s is required to support both 2 and 10 ms TTI’s and as a result performance requirements must be defined for both TTI’s.  They should include cases where only either 10ms or 2ms TTI is used, and when switching of TTI’s between 10ms and 2ms is performed (TBD).  Furthermore, different underlying physical structure for each TTI (such as code multiplexing and time multiplexing) are under consideration and corresponding tests will have to be defined.  

3. Hybrid Automatic Repeat Request (H-ARQ) – Node B controlled H-ARQ will be supported in HSUPA and these functionalities must be verified.  This includes soft combining of multiple successive transmissions of the same packet, redundancy version (Chase and Incremental Redundancy), and soft-handoff coordination among receiving Node B’s (inter Node B) or within the same Node B (intra Node B).  In addition, the Node B is required to transmit an acknowledgement (ACK/NACK) information for every received packet, although the details of the acknowledgement channel are still being worked on by WG1.

4. Control Channels – Although WG1 has not finalized control channel structure, it is expected that at least two new control channels will be introduced by HSUPA.  The first channel is the E-DPCCH, which will likely carry control information for enhanced uplink operations.  Performance measurement, however, of the E-DPCCH will depend on the final information content of the E-DPCCH.  On the downlink, performance and robustness of the ACK/NACK channel (ACK false alarm and ACK mis-detection) must be considered under both single link and SHO at various fixed Ec/Ior and Ior/Ioc values and fixed pilot power.

5. Scheduling Channels – Currently, two scheduling approaches are being considered by WG1 and WG2 – rate scheduling, and time and rate scheduling. To support these scheduling mechanisms, one or more signalling channels must be defined.  Although the exact structure and content of these channels are not yet agreed upon, several general issues can be considered.  They include error performance requirements, soft-handoff operation where the UE may be listening to multiple Node B’s, frequency of reporting period (for rate only scheduling), broadcast power requirement (e.g. to broadcast noise rise), etc.

6. RoT Interference Level – Currently, WG1 requires HSUPA scheduling mechanism to meet strict requirement in the amount of interference (as defined by the rise over thermal (RoT) level) generated.  This ensures good system throughput for HSUPA while minimizing impact to other existing users in the system.  As a result, it is important to define RoT measurement criteria (e.g. mean and variance), acceptable values, and appropriate test cases.  To measure the RoT, a test set specifying the number of UE’s, traffic models, propagation channels, and a scheduling mechanism must be defined.  
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