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1
Introduction

In RAN4 meeting #47 the requirements related to E-AICH were briefly discussed [1]

 REF _Ref200445617 \r \h 
[2]

 REF _Ref200445619 \r \h 
[3]. The exact details regarding the error target requirements were still open at RAN1 at the time so no significant progress was made. In this meeting RAN4 received LS from RAN1 [6] informing the latest agreements on E-AICH. RAN1 had agreed that the error targets for the AICH (missed detection and false alarm) can be kept same as the existing ones. Also RAN1 had concluded that missed detection requirement target for E-AICH (E-AI Type2) would be set to 0.5% and that no additional false alarm requirement is needed. Based on these agreements we have updated the discussion presented in [3]. 
It is further noted that strictly speaking RAN1 did not introduce a new physical channel E-AICH, but extended the AI set on AICH with a new orthogonal set E-AI [7]. 
2
Discussion

The resource allocation method for E-DCH random access utilizes the existing AICH physical channel structure to signal E-DCH resource to the UE either on existing AICH signatures (one to one mapping between access preamble and default E-DCH resource) or on extended set of up to 16 signatures when default E-DCH resource is blocked. In the case that the E-AI signatures are used, one and only one signature (in one access slot) from the extended set is used to indicate the intended resource allocation. As with R’99 AICH channel two type of detection errors can occur, missed detection and false alarm.
Missed detection results that UE does not start to use the assigned resource and can possibly occur at two levels. Either UE misses the normal AI signature, or UE can detects correctly the AI signature (which indicates NACK and directs it to check the E-AIs) but misses the correct E-AI signature. 

False alarm can occur when UE either erroneously detects that the AI signature corresponding to the PRACH preamble signature used by the UE is sent by NodeB. In this case UE can start erroneously using the default resource based on the AICH allocation or if UE erroneously detects a NACK on AI, UE will erroneously detect a resource assignment from the E-AIs even though nothing was sent to that UE in the given access slot. 

From system perspective most harmful error happens when UE starts to use E-DCH resources that haven’t been assigned to it. That resource may have already been assigned to some UE, when the error causes interference into the system and onto a particular E-DCH resource degrading its quality. On the other hand if the UE starts to use a resource that is not occupied at that time the UE causes additional interference into the system. As noted this error case happens when the UE makes a false alarm on AICH (DTX->NACK), a miss detection on AICH (ACK->NACK) or if UE makes a miss detection on E-AICH when correctly received NACK on AICH. Thus the error that UE start using a wrong E-DCH resource consists of both false alarm and miss detection probability on AICH and miss detection probability of E-AICH. 
3
Possible requirements for E-AICH
As the basic functionality of AICH is not modified by the introduction of EUL to Cell_FACH state and the error targets informed by RAN1 in their LS [6] remain unchanged, no need for additional requirements for it is seen. As further indicated by [6] a suitable missed detection requirement target for E-AICH (E-AI Type2) would be 0.5%.
The missed detection probability is verified in a similar manner as for AICH. Possible test flow could be as follows:
AICH -1 is sent by Node B (directing the UE to read E-AI) and in addition one  E-AI signature (corresponding to resource allocation). Signaling on  E-AI could be either -1 or 1. As the used E-AI doesn’t correspond to NACK the UE should start using E-DCH resource indicated by used PRACH preamble, E-AI signature and the modulation symbol on E-AI (-1/+1) according to [2].
4
Way forward

As noted in previous section its felt that no additional requirements are needed for AICH as its functionality remains unchanged from the R’99. However as discussed in previous section new requirements for E-AI reading can be seen necessary. 
Different requirement scenarios were proposed in RAN4#47. In [3] It was proposed to use similar requirement scenario as was used for HS-PDSCH demodulation requirements in Enhanced Cell_FACH [4]. Thus to evaluate the E-AI missed detection requirement in Vehicular A with 30km/h at Îor/Ioc of 0dB. In [1] and [2] using the same requirement scenario as for existing AICH was proposed e.g. static conditions with Îor/Ioc of -1dB. As the LS sent by RAN1 [6] proposed the use of same requirement scenario as for AICH requirements, it could be suitable to re-use the existing scenario. 
Main proposed requirement assumptions are summarized in Annex A. Open issues (assuming that the AICH requirement scenario is agreed to be reused) related to the power allocation of different channels could be solved as proposed in [5], e.g. by setting AICH and E-ACIH power to be equal. In [5] it was shown that with equal power allocation to both channels and setting this to the level where AICH achieves 1% missed detection rate, E-AI achieves approximately the error target proposed by RAN1 as shown in [5]. As it could be expected that the power allocation in real deployments would be equal for both channels this would seem reasonable choice for the requirements. This could be also used to accelerate the requirement development as companies would need to very the E-AI missed detection rate assumed with these assumptions. It is also proposed that it is assumed that maximum amount of resources is reserved for E-DCH random access.   
5
Conclusion
In this contribution we have continued the discussion related on the possible requirements for E-AI initiated in RAN4 meeting #47. Possible options for the requirement scenario are identified, and proposed to be discussed and agreed by RAN4.
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Annex A. Requirement assumptions
Table 1: Parameters for E-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

	Number of resources assumed for E-DCH random access
	-
	32
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	dB
	-1

	AICH_Ec/Ior 
	dB
	-22.0

	AICH Power Offset
	dB
	-12.0

	E-AICH_Ec/Ior 
	dB
	-22.0

	E-AICH Power Offset
	dB
	-12.0

	Propagation condition
	-
	Static


Table 2: Test requirements for E-AI detection

	Test Number
	1-Pd

	1
	[0.005]


