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1 Introduction

The WI on FDD Enhanced UL (EUL) has a tough time schedule to meet. According to the WID, the RAN4 part on FDD Enhanced UL shall be ready and approved at RAN#28, June 2005.

In the downlink there are three channels the UE need to demodulate, one for ACK and two channels over which the grant is signalled, the relative grant and the absolute grant. 

In this document Ericsson propose a number of tests for these channels when the UE not is in SHO. The behaviour in Soft Handover is not clear yet so tests for SHO cases must be considered later.

2 Proposed Downlink Testcases

· UE Receiver Performance of E-HICH
The E-HICH needs to be tested for detection and demodulation of the hybrid ARQ acknowledgement indicator. The test criteria could be divided into two cases,1)  +1 is detected as [0 or –1], and 2) missed [0 or –1] is detected as a +1. 
· UE Receiver Performance of E-RGCH
The E-RGCH needs to be tested for detection and demodulation of the relative grant indication. The test criteria could be divided into false detection of codeword (i.e. DTX is detected as an ACK or a NACK), missed codeword (i.e  ACK or NACK is detected as DTX) and erroneous demodulation of detected codeword (ACK is detected as NACK or NACK is detected as ACK). The behaviour and delay to action when demodulating a relative grant shall be tested as well as the behaviour when not being able to demodulate the relative grant.

· UE Receiver Performance of E-AGCH
The E-AGCH needs to be tested for detection and demodulation of the message when monitoring “X” E-AGCH channels. The test criteria could be divided into false detection of codeword, missed codeword and erroneous demodulation of detected codeword. The behaviour when demodulating an absolute grant shall be tested as well as the behaviour when not being able to demodulate the absolute grant. 
· Test and simulation assumptions  
· Channels models
Ericsson proposes to use the PA3, PB3 and VA30 (maybe VA120?) channel models, according to TS 25.101, for downlink.

· Power control
Ericsson proposes to have power control ON including SIR estimation in the UE and no error on feedback channel.

· Working point 
Ericsson proposes to specify one or two working points for each channel.

· Present Channels 
Ericsson proposes to have all applicable downlink channels present during the test, i.e. DPDCH, DPCCH, E-HICH, E-RGCH and E-AGCH. The EUL channels will be tested in a separate test for each channel.
· UE TFC selection
A requirement on TFC selection when in enhanced uplink session shall be considered.
· Geometry Factor
We should consider three different geometry factors for the tests.

3 Simulation assumptions for Enhanced Uplink

Below follows proposals for the structure of the performance requirements. It is proposed that we perform simulations based on these tests. 
We propose that the simulations will be done with ideal RAKE receivers. Margins for imperfections will be added later as an implementation margin. By ideal receiver is meant: No RF imperfections and ideal searcher but real channel estimations. 

3.1  E-HICH/E-RGCH/E-AGCH Detection Performance


Table 1: Test parameters for E-HICH/E-RGCH/E-AGCH detection
	Parameter
	Unit
	Test 
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	Ior/Ioc
	dB
	?

	E-HICH
	
	SF=128, Ec/Ior=TBD

	E-RGCH
	
	SF=128, Ec/Ior=TBD

	E-AGCH
	
	SF=128? (Not decided in RAN1?) Ec/Ior=TBD

	DPCH
	-
	12.2 kbps reference channel = Test dependent?

	OCNS
	
	TBD


	Parameter
	Unit
	Test

	Redundancy version sequence
	
	{0,1,2,3}

	Maximum number of HARQ transmission
	
	4


3.2 Performance of hybrid ARQ acknowledgement indicator detection for E-HICH
Simulations of E-HICH signaling detection shall be done for two parts; the probability that +1 is detected as [0 or-1] and the probability that  [0 or-1] is detected as a +1. The simulations shall be performed on the E-HICH channel and four propagation conditions: static, PA3, PB3 and VA30 as defined in 25.101

Simulations shall be done for two pairs of codes transmitted on the HICH.

Css,20,5 is allocated to the UE under test and in relevant tests transmitted, and Css,20,7 is transmitted to another user, which is a pair of sequences with bad cross correlation properties

Css,20,0 is allocated to the UE under test and in relevant tests transmitted, and Css,20,2 is transmitted to another user, which is a pair of sequences with good cross correlation properties

The power transmitted on each of the two codes transmitted during each test is FFS.
and shall be tested for both 2ms and 10 ms channels
3.2.1 
+1 is detected as [0 or-1]
The probability that the misdetection +1 is detected as [0 or-1], does not exceed the required error ratio for the Ec/N0 specified in Table 2 and Table 3 respectively. The E-HICH transmits on the Codes Css,20,7 and Css,20,2 during the two different tests where the UE under test is allocated Css,20,5 and Css,20,2 respectively.

Table 2: Performance requirements for misdetection, +1 is detected as [0 or-1], 2 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	Required error ratio

	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PB3
	
	
	

	4
	VA30
	
	
	


Table 3: Performance requirements for misdetection, +1 is detected as [0 or-1], 10 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	Required error ratio

	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PB3
	
	
	

	4
	VA30
	
	
	


3.2.2 
 [0 or-1] is detected as +1
The probability of No detection  of ACK, P(ACK-> DTX) (= No detection when ACK is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 4 and Table 5 respectively. 
Table 4: Performance requirements for misdetection, [0 or-1] is detected as +1, 2 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


Table 5: Performance requirements for misdetection, [0 or-1] is detected as +1, 10 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


3.3 Performance of Relative Grant detection for E-RGCH
Performance requirements of E-RGCH signaling detection consist of two parts; ACK false alarm and ACK mis-detection. Performance requirements are specified for the reference measurement channel of E-HICH and four propagation conditions: static, PA3, PB3 and VA30 as defined in 25.101. 
Simulations shall be done for two cases 

1) Css,20,5 is allocated to the UE under test and in relevant tests transmitted, and Css,20,7 is transmitted, which is a pair of sequences with bad cross correlation properties.

2) Css,20,0 is allocated to the UE under test and in relevant tests transmitted, and Css,20,2 is transmitted, which is a pair of sequences with good cross correlation properties
and shall be tested for both 2ms and 10 ms channels

The power transmitted on each of the two codes transmitted during each test is FFS.
3.3.1 
Relative Grant misdetection 1
The probability of a detected value RG value =+1 or -1 when nothing is transmitted (DRX) on the assigned indicator does not exceed the required error ratio for the Ec/N0 specified in Table 6 and Table 7 respectively. The E-RGCH transmits on the Codes Css,20,7 and Css,20,2 during the two different tests where the UE under test is allocated Css,20,5 and Css,20,2 respectively.

Table 6: Performance requirements for relative grant  false alarm for 2 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


Table 7: Performance requirements for relative grant  false alarm for 10 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


3.3.2 Relative Grant mis-detection 2
The probability of RG mis-detection, P(RG=+1-> RG= -1) (= mis-detected as RG=-1 when RG=+1 is transmitted or as RG=+1 when RG=-1 is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8 and Table 9 respectively. 
Table 8: Performance requirements for relative grant  mis-detection for 2 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E- RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


Table 9: Performance requirements for relative grant  mis-detection for 10 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E- RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


3.3.3 Relative Grant  no detection

The probability of RG mis-detection, P(RG=+1-> DRX) (= no detection when RG=+1 or RG=-1 is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table. 10 and Table 11 respectively. 
Table 10: Performance requirements for relative grant no detection for 2 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E- RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


Table 11: Performance requirements for ACK no detection for 10 ms TTI

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	1
	Static
	
	
	

	2
	PA3
	
	
	

	3
	PA3
	
	
	

	4
	VA30
	
	
	


3.4 Performance of Absolute Grant detection for E-AGCH
For this channel the details are not agreed in RAN1, therefore the agreement on the details of this test has to be agreed on the email reflector. T

This requirement should primarily test detection performance for one Radio Link. 

3.4.1 Absolute Grant  False Alarm Performance
The probability of detecting an Absolute Grant  when nothing is transmitted (and an AG value is transmitted to another UE) shall not exceed the required error ratio for the Ec/N0 specified in Table 13. The event is detected by  detecting the allocated power in the uplink
The test parameters are given in Table 12. 

Table 12: Test parameters for E-AGCH detection

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Phase reference
	-
	P-CPICH

	E-AGCH UE Identity
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	Same as HSDPA


	E-AGCH TTI Transmission Pattern
	-
	“…OOOOOOO…”, where “O” indicates TTI in which E-AGCH signal other UEs.


Table 13: Minimum requirement for E-AGCH detection

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-AGCH
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	1
	PA3
	
	
	

	2
	PB3
	
	
	

	3
	VA30
	
	
	


3.4.2 Absolute Grant  Mis-detection Performance
The probability of mis-detection of the E-AGCH, which here is tested as the probability that the UE does not transmit with the Maximum rate as given by the Absolute Grant transmitted to the UE shall not exceed the required error ratio for the Ec/N0 specified in Table 15. The UL data buffer shall always be filled up in order for the UE to transmit with max data rate.
The test parameters are given in Table 14.
Table 14: Test parameters for E-AGCH detection

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	E-AGCH UE Identity
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	E-AGCH TTI Transmission Pattern
	-
	“…XOOXOOX…”, where “X” indicates TTI in which E-AGCH signal the UE under test to transmit with maximum grant according the capability and “O” indicates TTI in which E-AGCH signal other UEs.


Table 15: Minimum requirement for E-AGCH detection

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	
	

	2
	PB3
	
	
	

	3
	VA30
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