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1. Introduction
In order to support higher data rate than R99 in E-DCH, several techniques have been proposed for secondary pilot (E-SPICH) and link level simulations are performed for 2ms TTI cases [1] – [6]. Specifically, there are so far 5 proposals on boosted pilot:
· Code multiplexed E-SPICH [1] on E-DPCCH

· Time multiplexed E-SPICH [1] on E-DPDCH

· Time multiplexed E-SPICH [3] on DPCCH

· Multi-level closed loop power control [3]

· Early E-TFCI transmission [4]
In this contribution, we compares the proposed solution and proposes few requirements for selection of a final solution.

2. Discussion on proposed solutions
· Code multiplexed E-SPICH [1] on E-DPCCH
UE transmits E-SPICH symbols on separate code channel (E-DPCCH). The pilot symbol is DTXed when low data rate is transmitted. 
· This solution is based on additional code for E-DPCCH, hence further increase of PAR is expected.
· Second set pilot symbols are used for channel estimation when TFCI indicates a high data rate.
· It is FFS whether E-SPICH can be used for inner loop power control. In order to use SPICH for SIR estimation, the existence of SPICH should be known in advance. If TFCI is used as indicator for existence and TFCI is spread over all TTI, then it is unclear how to use SPICH for SIR estimation. 

· Time multiplexed E-SPICH [1] on E-DPDCH
UE transmits E-SPICH symbols on E-DPDCH. The pilot symbol is DTXed when low data rate is transmitted
· Although PAR issue is solved by time multiplexing, its performance was shown less efficient than code multiplexed approach [2].
· Similar to CDM approach above, it is FFS whether E-SPICH can be used for inner loop power control.
· Time multiplexed E-SPICH [3] on DPCCH
Two sets of pilot symbols are multiplexed in time on DPCCH. The power offset of first set pilot symbols are fixed irrespective to E-DPDCH data rate while that of second set is variable to E-DPDCH data rate. Second set pilot symbols are used for channel estimation when TFCI indicates the high data rate. They are DTXed otherwise.
· This option requires new uplink DPCCH slot format hence change of R99 L1 design to introduce E-DCH L1 functionality. 
· When this new DPCCH is received by legacy R99 node B, its detailed impact is FFS.  
· Multi-level closed loop power control [3]
Node B has three threshold of received DPCCH SIR which indicates four states of DPCCH SIR (i.e. highest, high, medium, low). Since UE know the transmitting data rate, it controls DPCCH power according to received DL multi-level TPC bit. 

· Benefit of this approach is there is no need for E-SPICH.
· This option requires new downlink DPCCH slot format and new uplink TPC control procedure. 
· It is FFS how OR-down rule should be changed in SHO operation.
· In case of DCH presence, OL TPC may drive down SIR target. Hence if DCH carries high data rate such as 128kbps, the impact of SIR boosting may be significant. 
· This solution may require a larger TPC step size than 1 dB hence stability of inner loop power control loop could be another concern in the presence of downlink signaling error.
· Early E-TFCI transmission [4]
UE transmits data rate of next TTI to node B which, then, boosts target DPCCH SIR if high data rate is selected. Boosted SIR is sum of base line SIR plus fixed offset.

· Benefit of this approach is there is no need for E-SPICH.
· In case of legacy node B is included in active set, DPCCH power will be controlled by legacy node B whose target SIR is equal to base line target SIR.
· If target SIR is boosted, then DCH transmission power is also boosted hence creating interference.
· Early E-TFCI indicator may introduce delay in TFC selection and actual transmission. Depending on the delay, the TFC selection algorithm may select inappropriate TFC. Shorting delay, however, will create either reliability of signaling or processing time requirement.
3. Conclusion

Before RAN1 chooses a final solution on E-SPICH, requirements should be considered such that:
· Additional pilot not for only channel estimation but for also SIR improvement [5]
· improvement of SIR estimation, hence improved inner loop power control
· improvement of channel estimation, hence improved E-DCH decoding capability.
· Backward compatibility and impact on R99 DCH
· Ensure DCH quality intact
· Ensure active set to include legacy node B
· Minimize unnecessary changes in R99 functionality 
· Interference reduction
Considering above requirements, the benefits of CDM based SPICH outweighs other proposals. However it is still FFS how SIR estimation improvement can be achieved by CDM approach.
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