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1. Introduction

In [1,2], Enhanced Uplink performance requirements and assumptions were outlined.  This contribution provides some simulation assumptions and requirements in evaluating performance of Enhanced Uplink at the Node B.

2. SIMULATION ASSUMPTIONS

It is proposed that throughput result be provided at a given total transmission power for a fixed data rate given by modulation, coding, spreading factor, and number of codes.  The following simulation assumptions are suggested for evaluating Enhanced Uplink performance at the Node B:  

1. Transmission Time Interval – Enhanced Uplink 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.  However, to simplify the simulation, results should be done for 2ms TTI and 10ms TTI separately (i.e. no switching between 2ms and 10ms TTI within the transmission).

2. Modulation and Coding – Results should be provided for a representative set of coding and modulation values.   Once the modulation and coding is selected, it remains fixed throughout the simulation. 

3. OVSF Code Selection – Channelization codes for all channels should be agreed upon.

4. Gain Factor Selection – Gain factors (or power offsets) should be specified for the E-DPCCH, E-DPDCH, DPCCH, and DPDCH.   Note that the gain factor may need to be optimized based on the Cubic Metric (CM) for each E-DPDCH data rate and FER requirement.

5. Propagation Channels – Simulations should be performed using standard channel models and vehicular speeds such as Pedestrian B (3 km/h) and Vehicular A (30 and 120 km/h).  In addition, results for AWGN channel should be provided for calibration purposes.

6. Channel Estimation – Pilot-based channel estimation is used with the channel estimation algorithm left to each company.  Also, performance with ideal channel estimation may be considered for reference and calibration.

7. Node B receiver – A standard Rake receiver should be used at the Node B.  The number of available fingers naturally depends on the channel with the lock threshold to be decided.  Likewise, the sampling factor is to be decided.

8. Number of received antennas – Two received antennas are assumed to be available at the Node B.

9. Transmission Power – The total transmission power should be provided and remains fixed throughout the simulation.  This total transmission power is then partitioned to each physical channel according to the gain factors.  A maximum transmission power for the UE is to be decided, as well as operating procedure when the maximum power is reached.

10. Simulation Time –  The simulation time is to be decided, but should be long enough to overcome short-term variations in the propagation channel.

11. Power Control – Both inner-loop and outer-loop power control should be turned on to ensure that E-DPDCH QoS requirements can be met.   In addition, different QoS is possible for the same MAC-d data flow, hence the ed must be set appropriately.  For inner-loop power control, 1 slot delay is used with 4% BER on the power control bit.  The power control step size is 1 dB.  For outer-loop power control, the algorithm and its default parameters are to be decided.

12. Hybrid Automatic Repeat Request (H-ARQ) – A predefined re-transmission pattern will be provided with a maximum number of transmissions set to four.  Acknowledgements are either received perfectly (no error) or at predefined error probabilities (e.g. P(ACK->NACK) = 0.01).

13. E-DPCCH – The E-DPCCH will be transmitted concurrently to the E-DPDCH.  However, performance of the E-DPCCH will be evaluated independently (i.e. E-DPDCH performance will assume correct decoding of E-DPCCH control data).

14. DPCCH – The DPCCH is always on with slot format 0.

15. DPDCH – A reference DPDCH may be needed for outer-loop power control.  However, outer-loop mechanism for the E-DCH has not been finalized yet.

16. Control Channel Performance – Performance of the downlink control channels (E-AGCH, E-RGCH, E-HICH) will be evaluated separately from the E-DCH.
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