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1. Introduction
Standardization of Enhanced Uplink in CELL_FACH is ongoing in RAN WG1, and an LS[2] was recently sent to RAN WG4 with action to start designing requirements for selected errors that can occur for the reception of the related E-AICH channel. This provides a brief overview of the EUL in CELL_FACH and a discussion on requirements.
2. Overview of EUL in CELL_FACH

EUL in CELL_FACH provides higher bitrates in the CELL_FACH state and is designed to prevent the UE from having to go to dedicated mode when users are in need of intermittent, moderate bit-rate traffic in the uplink, e.g when web-browsing. This is accomplished by providing the UEs with a common EUL resource pool, from which the UE can request allocation on demand. 

The procedure for the UE to request and receive allocation of the common resources is well summarized in e.g [3] and repeated here for convenience. 
· To request a common resource, the UE transmits a randomly chosen access preamble signature on RACH.
· The access preambles are one to one mapped to AI bits that modulate the AICH signature sequences (as in Release 99).

· The AI bits corresponding to the access preambles are in turn one to one mapped to E-DCH resource configurations. 

· These resources are referred to as default resource configurations.

· If the NodeB detects the access preamble and the corresponding default E-DCH resource configuration is available, the NodeB sends a +1 on the corresponding AI bit. This indicates to the UE, that the default E-DCH resource configuration index is allocated to the UE.

· If the default resource configuration is not available, the Node B will send a -1 on the AI bit corresponding to the access preamble. 

· The NodeB then allocates another E-DCH resource configuration to the UE using E-AI bits that modulate the extended lower half of AICH (there are 16 signatures available) signature pattern table. The allocation is as follows:

· Simply transmit ONE of the 16 available AICH signatures in the expanded space, and use the INDEX and modulation value (+1 or -1) of this signature to indicate the E-DCH resource. 

· UE will correlate the de-spread symbols with all the 16 possible E-AICH signatures and then will select the correlator output with the largest “magnitude”. 

· To decide between +1 or -1 on the E-AI bit corresponding to the E-AICH signature with largest magnitude, UE then obtains the sign of the correlator output.

3. Discussion on requirements related to EUL in CELL_FACH
3.1. Error events and current requirements

As stated in [2], four different error events are important for good system performance:

· AI False Alarm: DTX is received as a ‘+1’ or a ‘-1’

· AI Type 1: A ‘+1’ was sent and a DTX was received

· AI Type 3: A ‘-1’ was sent and a DTX was received

· E-AI Type 2: The UE detects a different E-DCH resource from the one that was signalled by the E-AI or detects a resource when NACK was signalled on the E-AI.
The current requirements for AICH detection can be found in section 8.13 of [1], under which the following two events are defined:

· Pfa: The conditional probability of detection of AI signature given that AI signature was not transmitted

· Pd: The conditional probability of correct detection of AI signature given that the AI signature is transmitted

Comparing the two definitions it can be concluded that AI False Alarm is equivalent to Pfa, and that both AI Type 1 and AI Type 3 fall under the definition of (1- Pd). The current requirements for AI detection is summarized in Table 1. 

Table 1: Test requirements for AI detection

	Test Number
	Pfa
	1-Pd

	1
	0.01
	0.01


Depending on the outcome of ongoing discussions in RAN1 regarding error targets for AI False Alarm, AI Type 1 and AI Type 3, the current requirements for AI detection might provide sufficient coverage. 

The error event E-AI Type 2, on the other hand,  cannot be linked to a current RAN4 requirement. To facilitate the formulation of a requirement on E-AI Type 2, an additional event could be defined as.
· Pde: The conditional probability of correct detection of E-AI resource given that the E-AI signature corresponding to the intended resource is transmitted
3.2. Requirement scenario


As mentioned in the section above, a new requirement on detection of E-AI needs to be developed. The current requirement scenario for AI detection can be found in Table 2 below.
Table 2: Parameters for AI detection

	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH
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	dBm/3.84 MHz
	-60

	Number of other transmitted AI signatures on AICH
	-
	0
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	dB
	-1

	AICH_Ec/Ior 
	dB
	-22.0

	AICH Power Offset
	dB
	-12.0

	Propagation condition
	-
	Static


The settings in Table 2 should, with some minor changes, be possible to reuse for the development of a requirement for (1-Pde). A possible corresponding requirement scenario for (1-Pde) is shown in Tables 3 and 4. 
Table 2: Parameters for E-AI detection

	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH

	[image: image3.wmf]oc

I


	dBm/3.84 MHz
	-60

	Number of other transmitted AI signatures on AICH
	-
	0

	Number of other transmitted AI signatures on E-AICH
	-
	0
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	dB
	-1

	AICH_Ec/Ior 
	dB
	tbd

	E-AICH_Ec/Ior
	dB
	tbd

	AICH Power Offset
	dB
	tbd

	E-AICH Power Offset
	dB
	tbd

	Propagation condition
	-
	Static


Table 8.45: Test requirements for AI detection

	Test Number
	1-Pde

	1
	tbd


It should be noted that the optimal division of the available power on AICH and E-AICH is subject for further discussion in RAN WG1[4].
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