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1 Introduction

During RAN4#64bis, two proposals were presented for setting requriements on UE selection of 2 and 10msec TTI in CELL_FACH state. The first of these proposals is to base the requirement on the UEs transmit power. The second proposal is to tighten the requirement for CPICH measurement in the open loop power control [1,2].
This document examines the proposals and motivates our view that the requirement should be based on the UEs transmit power. A further justification for the level at which the requirements should be set is provided. The requirement should be set to provide good accuracy in the TTI length selection, however it should not require further accurcy in the RF components than is required for meeting the current requirements.
2 Open loop power control and CPICH accuracy
When initiating a RACH access, the UE must decide on a transmit power level to apply for the first preamble transmission. This is achieved using so-called open loop power control. The UE measures the RSCP on the CPICH in the downlink and then calculates an initial UL power as follows:

Preamble_Initial_Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value
There exist 3 forms of inacuracy in the open loop power control step:

· Measurement inaccuracy in measuring CPICH RSCP
· The instantaneous difference in pathloss and fading between UL and DL

· The accuracy with which the UE sets it’s transmit power

After transmitting the initial preamble, the UE proceeds with transmitting further preambles with increasing power (preamble ramping) until it receives an ACK (or a NACK) from the Node B. On transmitting the initial preamble, if the transmit power is too small then the preamble will not be received at the Node B with a sufficient SINR that it is detectable.
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Figure 1 UE TX power and Node B RX power at the start of the preamble ramping
When the ACK is sent from the Node B, the preamble has been detected and thus the SINR at the Node B is sufficient and similar to that of the DPCCH following ACK.
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Figure 2 UE TX power and Node B RX power at the end of the preamble ramping
At this stage, the actual transmit power of the UE is therefore similar to that of the DPCCH following ACK. Thus the sources of error relating to CPICH estimation and UL/DL difference have been eliminated and the only remaining source of error is in the difference between the amount of power that the UE believes that it is transmitting and the amount of power that it is actually transmitting.

The point in time at which the 2/10msec TTI length selection must be accurate is for the last preamble transmitted before the Node B ACK. At this point, the inaccuries arising from the CPICH measurement and UL/DL difference have been corrected.

If the initial preamble TX power is too high, then the SINR will be overshot at the Node B. However the network should aim to set the OLPC parameters such that the probability of overshooting the SINR is low.

Table 6.3 of 25.101 sets a requirement on the accuracy of the open loop power control:

	Conditions
	Tolerance

	Normal conditions
	± 9 dB

	Extreme conditions
	± 12 dB


Table 9.1 of 25.133 sets a requirement on the CPICH accuracy. Depending on the CPICH level, this ranges from 6-8dB in normal conditions and 9-11dB in extreme conditions. Thus the majority of the requirement is made up of the CPICH inaccuracy, whilst about 1-3dB arises from UL/DL difference and TX power setting inaccuracy.
Tightening the requirement on CPICH power measurement has the potential to reduce the length of the preamble ramping. However this is not connected with the 2/10msec TTI selection, and it is not clear that the Rel-99 preamble ramping procedure requires further optimisation. Apart from the CPICH power measurement, 1-3dB inaccuracy for the TX power error seems reasonable for the 2/10msec TTI decision. Thus, we do not see a clear motivation for tightening the OLPC requirement at this stage.
3 Transmit power accuracy
As discussed in the previous section, the preamble ramping stage is not able to account for the UE transmit power accuracy when it carries out the power headroom calculation. Thus we believe that it is necessary to define requirements for 2/10msec TTI selection taking the UE transmit power accuracy into account. These requirements should be defined in such a manner that they are consistent with other types of requirement that also imply a UE transmit power accuracy; this should be sufficient for the 2/10msec TTI selection.
Three groups of requirements have relations to transmit power accuracy. Firstly, table 6.7 of 25.101 allows for up to 2.5dB inaccuracy during PRACH preamble ramping:
	Power step size (Up or down)*

P [dB]
	Transmitter power difference tolerance [dB]

	0
	+/- 1

	1
	+/- 1

	2
	+/- 1.5

	3
	+/- 2

	4 ( Δ P (10
	+/- 2.5


Inner loop power control requirements could also be considered. Table 6.5 of 25.101 allows for 2-5dB inaccuracy after 7-10 steps, depending upon the step size.

	TPC_ cmd group
	Transmitter power control range after 10 equal TPC_ cmd groups
	Transmitter power control range after 7 equal TPC_ cmd groups

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8 dB
	+12 dB
	+16 dB
	+24 dB
	+16 dB
	+26 dB

	0
	-1 dB
	+1 dB
	-1 dB
	+1 dB
	-1 dB
	+1 dB

	-1
	-8 dB
	-12 dB
	-16 dB
	-24 dB
	-16 dB
	-26 dB


Apart from these requirements in 25.101, as disucssed in [1], the selection of the TTI length for CELL_FACH could be viewed as similar to the E-TFC selection procedure. 25.133 table 6.0A specifies a tolerance of 2 to 6dB on the slotwise DPCCH TX power estimation for E-TFC selection, dependent on the TX power level. As discussed in [1], it is feasible for the PRACH preamble power accuracy to be the same as the slotwise DPCCH requirement.
Although setting power for the PRACH preamble ramping differs from all of the above mentioned procedures, the similarities are sufficient that we believe that the power accuracy of 25.133 table 6.0A can also be applied for setting requirements on the TTI length selection for Enhanced CELL_FACH.
4 Conclusion

Proposal 1
The requirement relating to selecting the correct TTI length in CELL_FACH should be based on TX power accuracy.
Proposal 2
The TX power accuracy values should be based on those for E-TFC selection in 25.133 table 6.0A 
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