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1 Introduction

A work item on further enhancements to the CELL_FACH state has been running since RAN#53 and introduces a number of measures aimed at improving aspects of network and UE performance. One of the enhancements to be introduced is the possibility of 2msec TTI operation in the CELL_FACH state. The 2msec TTI cannot, however be supported where the UE is likely to be power limited and unable to transmit it’s minimum grant using the 2msec TTI.
RAN2 has decided that the TTI length selection should be made prior to and during the preamble ramping procedure by the UE. RAN2#77 agreed that the mechanism by which the UE should select it’s TTI length should look as follows:

The UE makes the decision on which TTI to select based on the initial preamble power and also on retransmission. 

We will use the headroom as in the equation below.

Headroom = {min (Maximum allowed UL tx power, P_MAX)  (Preamble_Initial_Power + a constant X )}

And then every retransmission we will have preamble retransmission power instead of Preamble_Initial_Power.

Constant X = FFS what it is and if it will be given by the network and not calculated by the UE.

The initial TTI selection for the UE is based on comparing the headroom with a threshold broadcast in SIBs. If the headroom is less than threshold the UE selects 10 ms TTI, otherwise 2ms TTI.

-“The network can fix the TTI that may be selected for the access (i.e. in practice disabling the UE selection without the need for e.g. NACKs. FFS how)” (old agreement) is still valid.

The UE choice of TTI is due to RF conditions and not other UE implementation freedom (e.g. amount of data, etc.).
The outline procedure agreed in RAN2 requires that the UE estimate a UPH based on it’s current TX power and resembles to some extent the E-TFC selection procedure. For the feature to be useful, it is essential that the UE makes an accurate power estimate and makes the TTI length selection correctly. Performance requirements exist for UPH reporting and E-TFC selection, but there is no requirement for TTI length selection based on PRACH preamble TX power. This paper discusses the introduction of a performance requirement for E-TFC selection in CELL_FACH state, taking the performance requirement for E-TFC selection as a model.
2 Discussion

During the PRACH preamble ramping procedure, the UE transmits preambles of length 4096 chips. After transmitting a preamble, the UE waits for a response from the Node B on AICH. If no NACK or ACK is received, then the UE retransmits the preamble with an increased transmit power. The Node B can send an ACK once a preamble is received with sufficient SINR for detection.
The UE must make a decision on whether to transmit a 2msec TTI by means of estimating, based on it’s preamble TX power the DPCCH power and then the power levels on the other channels it will need to transmit it it is ACKed and moves into CELL_DCH. The preamble TX power is the TX power of the previous preamble together with the power ramping offset, or the initial preamble TX power. Figure 1 illustrates the power budget.
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Figure 1 UE transmit power budget estimate if the UE would transmitting 2msec TTI 
When measuring the power level on the preamble, the estimated  PRACH TX power will be less than the maximum TX power by XdB when the TX power is around the 2msec / 10msec TTI switching position. Therefore the accuracy of the TX power estimate will not be the same as is the case for maximum TX power
The UPH headroom measurement definition states that if making an initial UPH measurement following a PRACH, the UPH should be based on the last transmitted preamble. However no accuracy requirement is stated for UPH measurement based on a preamble. In the E-TFC selection requirements in 25.133, accuracy levels are stated for estimation of DPCCH power, as shown below.

	Total UE output power value (dBm)
	PDPCCH accuracy(dB) (note 1)

	25<= total output power <34
	note 2

	24<= total output power <25 
	±2.0

	23<= total output power <24 
	±2.0

	22<= total output power <23
	±2.0

	21<= total output power <22
	±2.0

	20<= total output power <21
	±2.5

	19<= total output power <20
	±3.0

	18<= total output power <19
	±3.5

	17<= total output power <18
	±4.0

	16<= total output power <17
	±4.0

	15<= total output power <16
	±4.0

	14<= total output power <15
	±4.0

	13<= total output power <14
	±4.0 (power class 4)

±6.0 (power class 3)

	12<= total output power <13
	±4.0 (power class 4)

±6.0 (power class 3)

	11<= total output power <12
	±4.0 (power class 4)

±6.0 (power class 3)

	-50<= total output power <11
	±6.0


It is reasonable to assume that TX power on PRACH preambles could be calculated with a similar accuracy to DPCCH slots. Thus the accuracy of estimating the TX power on PRACH preambles will be in the order of +/- 4dB at the point at which a decision between the 2msec and 10msec TTI is critical.
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Figure 2 E-TFC selection test procedure
Figure 2 illustrates how the testcase for the E-TFC restriction procedure is defined. The TTI selection procedure bears some parallels with the E-TFC restriction procedure in that the preamble ramping is like a form of power control and the UE must decide to block use of the 2msec TTI or not. 
3 Conclusion

The usefulness of the 2msec / 10msec TTI switching feature is dependent of the ability of the UE to estimate it’s PRACH preamble transmit power and make the appropriate TTI length selection. Since the TTI selection is an autonomous UE behaviour, setting a performance requirement in order to ensure that the UE makes the selection accurately should be considered. The performance requirement should be related to the existing performance requirements for UPH and E-TFC selection, such that the UE is not required to make a more accurate TX power estimation than in those cases.
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