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Introduction

The deadline for the completion of the EDCH-RF (FDD Enhanced Uplink) work item (June 2005) is rapidly approaching.  It is essential that RAN4 agrees on some performance requirements and corresponding simulation assumptions to progress this work item.  The present document provides some input to make some progress in this direction.    

Discussion

In RAN4#32 two documents were presented [1,2] that provided some points that need to be considered when defining performance requirements for FDD enhanced uplink.  In the present document we take these points and others into consideration to define some possible tests for performance requirements.  

Differences with HSDPA

FDD enhanced uplink shares many common features with HSDPA.  Accordingly, many of the test cases used for HSDPA can be modified for FDD Enhanced Uplink.  However, there are a few distinguishing features that would need to be addressed:

1. TFC selection follows a two stage process
· In E-DCH, RAN1/RAN2 decided on a two step approach for TFC selection for DCH and E-DCH where DCH takes higher priority than E-DCH, i.e. E-TFC selection of E-DCH is based on the remaining power after TFC selection of DCH.  
· RAN4 will need to clearly specify requirements for TFC selection, i.e. most likely requirements in section 6.4 of TS25.133 will need to be modified to take into account possible 2ms TTI and E-DCH transmission.  The parameters for elimination and recovery (X,Y and Z) may need to be revised for FDD enhanced uplink.  

· TFC will depend on received scheduling grants, performance requirements will have to account for this.  
· UE will have only one E-TFCS for E-DCH that will be configured by RNC. For each E-TFC in the E-TFCS, there will be one beta factor associated, more specifically,
a. One reference beta factor can be defined for a reference E-TFC and beta factors for other E-TFC can be calculated from the reference beta factor.
b. In addition, additional power offset will be defined per MAC-d flow basis. This additional power offset will be used together with the reference beta factor.
c. In addition, if one MAC-e PDU includes two MAC-d flows with distinct additional power offset, then highest power offset will be chosen for the MAC-e PDU.  
· Clear mechanisms are still not yet confirmed, hence immediate co-operation with RAN1 and RAN2 are needed to progress the work within time frame allowed.
2. Absolute Grant and Relative Grant Channel (E-AGCH and E-RGCH)

· Transmission queues are not centralised at the node-B, accordingly both Absolute and Relative grant channel is required [3,4].  The performance of UE detection of signalling on these grant channels will strongly influence UE throughput and overall network performance.  

· Current RAN1/RAN2 agreement is that Absolute Grant is sent by only one cell in E-DCH active set while Relative grants (updates) can be issued by serving and non-serving Node-Bs in the E-DCH active set [3].  Requirements need to be defined for how the UE determines the quality of grants received from non-serving Node-Bs to determine uplink bit rate.  

· There is a need to define by how much the bit rate should be decreased when a “DOWN” grant is received from a non-serving Node-B, this will depend on which UE scheduling mechanism [3] is used.  
· Absolute Grant can be sent per-UE, per-Group-of-UE and per-Cell basis. 
· It is FFS whether Relative Grant from multiple cells within a same node B should be defined as one RLS or not.

3. HARQ indicator Channel (E-AICH)
· New downlink channel is defined to transmit ACK/NACK signal in downlink.
· RAN2 agreed that ACK/NACK Radio Link Set (RLS) is defined same as DCH RLS which contains serving E-DCH cell. Therefore UE should combine the ACK/NACK signals within same ACK/NACK RLS. 
4. Uplink Control Channel (E-DPCCH)
· New uplink channel is defined to transmit E-TFI, RSN and SI in uplink. It is FFS whether these info should be protected by CRC or not. 
Two SF, 256 and 128, are currently main candidates where SF256 option cannot accommodate the CRC attachment option.
5. Uplink power control and QoS control 
· RAN2 agreed to have QoS control mechanism based on beta factor for E-DPDCH adjustment mechanism [3].  

· Inner loop uplink power control will significantly affect performance of TFC selection and scheduling, tests should be conducted with uplink power control active.  

· UE may have to scale down power of all channels in order to support minimum E-DCH bit rate (similar to HSDPA PAR back off).  Requirements in section 6.2 of TS25.101 may need to reflect this.  

Proposed Test Cases

Taking the above points into account the following tests are proposed.  

1. Correct combining of scheduling grants

· Purpose: Ensures that the UE implements correct and reliable combining of scheduling grant commands from serving and non-serving Node-Bs.  

· Test Parameters to vary in each test: Ec/Ior for each channel, number of active scheduling channels, scheduling grant command sent on each channel.

· Measured: E-DCH bit rate, UE transmit power.

2. Modulation, Coding and HARQ performance

· Similar to HSDPA FRC requirements, i.e. section 9.2 of TS25.101

· Separate requirements for 10ms and 2ms TTI.

· Uplink power control: OFF

· Channel models: ITU based models for uplink (may need to be refined).  

· Assume perfect signalling in the downlink

3. E-DPCCH demodulation performance

· Purpose: Ensure that E-DPCCH demodulation meets performance requirements.

· Method: The channel is still being formulated.  Performance requirements similar to HS-SCCH detection will have to be devised for this channel.  

4. UE transmit power and TFC selection

· Purpose: Ensure that UE performs TFC selection so that E-DCH rate is maximised whilst still giving absolute priority to DCH channels.  

· Test Parameters: Configure DCH channel and E-DCH channel, uplink power control commands should vary over the test period.

· Measured: DCH rate and E-DCH rate.  

5. E-DCH minimum rate at maximum UE transmit power

· Purpose: Ensure that the UE maintains the minimum E-DCH rate when the UE transmit power is at the maximum limit.

· Test Method: Set UE transmit power to maximum, set minimum E-DCH rate.  

· Measured: Ensure minimum E-DCH rate is maintained and UE maximum transmit power is not exceeded.  

6. Correct reception of E-AICH

· Purpose: Ensure that ACK/NACK reception meets required performance.

· Method: Still to be defined, since E-AICH specification is not yet clear.

Conclusion

In the present discussion paper we have highlighted some important features of the FDD enhanced uplink.  Based on these features we have proposed some possible tests for verifying that the performance requirements of FDD enhanced uplink have been satisfied.  

Action to RAN4 for meeting number 33

Using the above proposed tests as input, agree on simulation assumptions for generating results that can be used to develop performance requirements for FDD Enhanced Uplink.  
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