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1
Introduction
UE performance requirement for 2ms and 10ms TTI selection has been discussed in RAN4 [1, 2]. During RAN4#64, CRs for the requirement as well as the test case were presented [3, 4]. After reviewing the feasibility of the proposed requirement in [3], it is found out that more fundamental aspect on 2ms/10ms TTI selection is not examined by the proposed requirement/test. This contribution details out what needs to be examined in order to maximize the benefit of 2ms/10ms TTI selection feature in Cell_FACH.
2
Performance of TTI selection
The overall procedure of 2ms/10ms TTI selection can be written as follows:

· For the first preamble transmission:
· UE calculates the initial preamble transmit power ("Preamble_Initial_Power") by:
Preamble_Initial_Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value
Primary CPICH TX power, UL interference and Constant Value are all signalled by the network.

CPICH_RSCP is measured by UE.
· UE calculates a transmit power headroom,


Headroom = {min(Maximum allowed UL tx power, P_MAX) Pp-e )}

 (Preamble_Initial_Power + 
where "Maximum allowed UL tx power" is signalled by the network, P_MAX is the maximum RF output power of the UE (dBm) defined in TS 25.101 and Pp-e is the Power offset between the last transmitted preamble and the initial DPCCH transmission signalled by the network.

· For preamble transmissions other than the first:

· UE calculates the preamble transmit power ("Commanded Preamble Power") as specified in TS 25.214 based on the signalled ramping step size.
· UE calculates a transmit power headroom,


Headroom = {min(Maximum allowed UL tx power, P_MAX) Pp-e )}


(Commanded Preamble Power + 
· If the resulting "Headroom" value is less than the signalled "Common E-DCH TTI selection threshold":

Select 10 ms TTI.

· else:

Select 2 ms TTI.

Green colored ones are fixed or signalled by the network. Yellow colored ones are based on UE measurements (CPICH_RSCP). It can be seen that the TTI selection relies on UE measurements on CPICH_RSCP (since headroom is determined by CPICH_RSCP. Therefore, in order to guarantee the correct selection of TTI, RAN4 requirement needs to ensure the quality of headroom estimation.
On the other hand, the proposed requirement in [3] is copied below:

A UE that is capable of 2/10msec TTI selection shall select a preamble signature assigned to 2msec TTI when the  TX power headroom based on the TX power on the current preamble according to the method specified in [19] is greater than the threshold value configured by UTRAN plus an accuracy value, which is specified in table xx. The UE shall select a preamble assigned to the 10msec TTI when the  TX power headroom based on the TX power calculated  on the current preamble according to the method specified in [19] is lower than the threshold value configured by UTRA minus  the accuracy value. Otherwise, the UE may select a preamble signature assigned to either 2msec or 10msec TTI.

Table xx : Accuracy requirements for the estimate of preamble TX power used for power headroom calculation for 2/10msec TTI selection

	Total UE output power value (dBm)
	PPRACH preamble 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]

	NOTE 1:
PPRACH preamble  accuracy is the difference between the estimate of Prach TX power used by the UE for the purposes of power headroom calculation and the actual power of the preamble being transmitted

NOTE 2:
No tolerance is specified.


It should be noted that the requirement focused on the accuracy between the estimate of PRACH TX power used by the UE for the purpose of power headroom calculation and the actual power of the preamble being transmitted. Although the accuracy of UE TX power against the estimated headroom is also important, the more important aspect for the feature is to ensure the quality of headroom estimation.
In summary, if we examine both the quality of headroom estimation and the accuracy of UE TX power, we need requirements similar to open loop power control in TS 25.101. The existing open loop power control requirement is ±9 dB in normal conditions and ±12 dB in extreme conditions. It is clear that the tolerance of the existing open loop power control wipes out the benefit of TTI selection feature in Cell_FACH. Therefore, RAN4 needs to consider having a tighter requirement for this optional feature.

3
Conclusion
This contribution has detailed out what needs to be examined in order to maximize the benefit of 2ms/10ms TTI selection feature in Cell_FACH. It is proposed to introduce a similar type of requirement as the open loop power control requirement to examine the quality of headroom estimation as well as the accuracy of UE TX power.

Proposal: Introduce a similar requirement as the open loop power control requirement for the performance of 2ms/10ms TTI selection. A tighter requirement than the open loop power control requirement shall be considered.
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