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{Start of changes}
8.9.2
PHICH
8.9.2.1
FDD and half-duplex FDD

8.9.2.1.1
FDD PHICH Transmit Diversity for UE category 0

8.9.2.1.1.1
Test purpose
To verify the demodulation performance of PHICH for transmit diversity with a given SNR for which the average probability of miss detection of Hybrid Indicator ("ACK to NACK") of the specified reference measurement channels remains below a specified value.
8.9.2.1.1.2
Test applicability

This test applies to all type of E-UTRA FDD UE release 12 and forward of UE category 0.

8.9.2.1.1.3
Minimum conformance requirements

The receiver characteristics of the PHICH are determined by the probability of miss-detecting an ACK for a NACK (Pm-an). It is assumed that there is no bias applied to the detection of ACK and NACK (zero-threshold detection).
Table 8.9.2.1.1.3-1: Test Parameters for PHICH

	
	
	

	
	



	
	

	
	



	
	

	
	
	

	
	
	

	
	

	
	
	

	
	
	

	

	
	

	
	
	

	


	Parameter
	Unit
	Single antenna port
	Transmit diversity

	Downlink power allocation
	PDCCH_RA

PHICH_RA

OCNG_RA
	dB
	0


	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB

OCNG_RB
	dB
	0


	-3



	PHICH duration
	
	Normal
	Normal

	PHICH Ng (Note 1)
	
	Ng = 1
	Ng = 1

	PDCCH Content
	
	UL Grant should be included with the proper information aligned with A.3.6.

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	
[image: image2.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Note 1:
according to Clause 6.9 in TS 36.211 [4]


For the parameters specified in Table 8.9.2.1.1.3-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.9.2.1.1.3-2. The downlink physical setup is in accordance with Annex C.3.2.
Table 8.9.2.1.1.3-2: Minimum performance PHICH
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value
	UE DL category


	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)
	

	1 
	10 MHz
	R.19
	OP.1 FDD
	EPA5
	2 x 1 Low
	0.1
	8.6
	0, 1bis


The normative reference for this requirement is TS 36.101 [2] clause 8.5.1 and 8.9.2.1.1.

8.9.2.1.1.4
Test description

8.9.2.1.1.4.1
Initial conditions
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: Depending on the bandwidth specified per test number in Table 8.9.2.1.1.3-2, as defined in TS 36.508 [7] clause 4.3.1.1
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna..

2.
The parameter settings for the cell are set up according to Table 8.9.2.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clauses B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.9.2.1.1.4.3.
8.9.2.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 8.9.2.1.1.5-1.

2.
SS shall schedule PUSCH transmissions according to Annex A.2.2.1.1 Table A.2.2.1.1-1a to happen during 8 consecutive uplink TTIs via PDCCH DCI format 0 with new data indicator set to true. Since the UE has no payload, the UE shall send uplink MAC padding bits in PUSCH. SS upon receiving the PUSCH transmissions will transmit the associated ACKs. PHICH is set according to Annex 3.6 Table A.3.6-1. SS will only transmit PDCCH to schedule PUSCH transmission in the appropriate sub-frames. Table 8.9.2.1.1.4.2-1 indicates the transmissions for one cycle.

Table 8.9.2.1.1.4.2-1: PHICH test pattern

	TTI
	1-3
	4
	5-7
	8
	9-11
	12
	13-15
	16
	17-19
	20
	21-23
	24

	PDCCH
	S
	
	-
	
	-
	
	-
	
	S
	
	-
	

	PHICH
	-
	
	-
	
	A
	
	-
	
	-
	
	-
	

	PUSCH
	-
	
	T
	
	-
	
	R
	
	-
	
	T
	

	UL HARQ Process
	-
	
	5-7
	
	-
	
	5-7
	
	-
	
	5-7
	

	Note 1:
This table gives an example test pattern for HARQ process for HD-FDD PHICH test
Note 2:
Following notation is used:
S: represents sending PDCCH DCI format 0 to schedule a future PUSCH transmission
A: represents the ACK transmission on PHICH
T: represents a scheduled PUSCH transmission
R: represents a potential PUSCH re-transmission due to a missed ACK


3.
SS will only monitor for uplink retransmissions due to ACK missed-detections. Such re-transmissions (if they occur) will potentially happen in TTI 13 to 15. DTXs on TTI 13 to 15 are counted as successful ACK receptions while any transmission on these TTIs is counted as NACKs.

4.
Repeat steps 1 – 3 for a duration sufficient to achieve statistical significance according to Annex G clause G.4 and measure Pm-an. Pm-an is (NACK) / (ACK + NACK).
If Pm-an is less than the value specified in table 8.9.2.1.1.5-1, pass the UE. Otherwise fail the UE.
8.9.2.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.9.2.1.1.4.3-1: MAC-MainConfig-RBC
	Derivation Path: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  dl-SCH-Config SEQUENCE {}
	Not present
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n2
	Only one retransmission per UL HARQ
	


8.9.2.1.1.5
Test requirement
For the parameters specified in Table 8.9.2.1.1.3-1 the average probability of a miss-detecting ACK for NACK (Pm-dsg) shall be below the specified value in Table 8.9.2.1.1.5-1.
Table 8.9.2.1.1.5-1: Test requirement PHICH
	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	1
	10 MHz
	R.19
	OP.1 FDD
	EPA5
	2 x 1 Low
	0.1
	9.5 


8.9.2.1.1_1
FDD PHICH Transmit Diversity for UE category 1bis
8.9.2.1.1_1.1
Test purpose
To verify the demodulation performance of PHICH for transmit diversity with a given SNR for which the average probability of miss detection of Hybrid Indicator ("ACK to NACK") of the specified reference measurement channels remains below a specified value.
8.9.2.1.1_1.2
Test applicability

This test applies to all type of E-UTRA FDD UE release 13 and forward of UE category 1bis.

8.9.2.1.1_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 8.9.2.1.1.3.
The normative reference for this requirement is TS 36.101 [2] clause 8.5.1 and 8.9.2.1.1.

8.9.2.1.1_1.4
Test description

8.9.2.1.1_1.4.1
Initial conditions
Same initial conditions as in clause 8.9.2.1.1.4.1.
8.9.2.1.1_1.4.2
Test procedure
Same test procedure as in clause 8.9.2.1.1.4.2.
8.9.2.1.1_1.4.3
Message contents
Same message content in clause 8.9.2.1.1.4.3.
8.9.2.1.1_1.5
Test requirement
For the parameters specified in Table 8.9.2.1.1.3-1 the average probability of a miss-detecting ACK for NACK (Pm-dsg) shall be below the specified value in Table 8.9.2.1.1_1.5-1.
Table 8.9.2.1.1_1.5-1: Test requirement PHICH
	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value
	UE DL category


	
	
	
	
	
	
	Pm-an (%)
	SNR (dB)
	

	1 
	10 MHz
	R.19
	OP.1 FDD
	EPA5
	2 x 1 Low
	0.1
	9.5 
	1bis


8.9.2.2.1
TDD PHICH Transmit Diversity for UE category 0
<Unchanged Sections Skipped>
F.1.4
Measurement of performance requirements

Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1.1.1 Multiple PRBs

 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	8.2.1.1.1 Multiple PRBs

- Propagation Condition HST
	± 0.6 dB
	Overall system uncertainty for HST condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

	<Unchanged Sections Skipped>

	8.9.1.1.1_1 FDD PDSCH Transmit Diversity 2x1 for UE category 1bis
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal flatness

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:

AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	8.9.1.2.1
	Same as 8.9.1.1.1
	Same as 8.9.1.1.1

	8.9.1.2.2
	Same as 8.9.1.1.1
	Same as 8.9.1.1.1

	8.9.1.2.3
	Same as 8.9.1.1.1
	Same as 8.9.1.1.1

	
	
	












	8.9.2.1.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness

4. Result variation due to finite test time
Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + variation due to finite test time 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

Result variation due to finite test time ±0.4 dB

	8.9.2.1.1_1
	Same as 8.9.2.1.1
	Same as 8.9.2.1.1

	8.9.2.2.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness

4. Result variation due to finite test time
Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + variation due to finite test time 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

Result variation due to finite test time ±0.4 dB

	8.10.1.1.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

	8.10.1.1.2
	Same as 8.10.1.1.1
	Same as 8.10.1.1.1

	<Unchanged Sections Skipped>

	enhanced performance requirement Type B only:

Frequency error on the frequency offset to cell 1
	30Hz, measured over a 1ms period

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.

Note 2:
The AWGN or N ocx parameters apply to all test cases except 8.7.1 and 8.7.2. The fading parameters apply to test cases using fading
Note 3:
In CA, DC and LAA test cases using multiple component carriers (CCs), the uncertainties and related constraints apply for each CC.
Note 4:
Applies for test cases which specify Noc, a single value that remains constant with time.

Note 5:
Applies for test cases which specify Noc1, Noc2 and Noc3, that are symbol or subframe specific.


<Unchanged Sections Skipped>
F.3.4
Measurement of performance requirements

Table F.3.4-1: Derivation of Test Requirements (performance tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition HST
	SNR as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	<Unchanged Sections Skipped>

	8.9.1.1.1_1 FDD PDSCH Transmit Diversity 2x1 for UE category 1bis
	SNR as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.1.2.1 TDD PDSCH Transmit Diversity for UE category 0
	SNR as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.1.2.2 TDD Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols) for UE category 0
	SNR as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.1.2.3 TDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 for UE category 0
	SNR as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.2.1.1 FDD PHICH transmit diversity for UE category 0
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.2.1.1_1 FDD PHICH transmit diversity for UE category 1bis
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.9.2.2.1 TDD PHICH Transmit Diversity for UE category 0
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.10.1.1.1 FDD PDSCH Transmit Diversity 2x4
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.10.1.1.2 FDD PDSCH Open Loop Spatial Multiplexing 2x4
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	<Unchanged Sections Skipped>

	10.1
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	10.2
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	[Other tests FFS]
	
	
	


<Unchanged Sections Skipped>
G.4
Statistical testing of Performance Requirements with probability of misdetection

<Unchanged Sections Skipped>
Table G.4.6-2b: Minimum Test time for Demodulation of PHICH for feICIC

	Test

No
	Demod. scenario
	Demodulation scenario

(info only)
	MNAS

(Simulation)
	MNS

(Calculation)
	MNSF (Min No Sub Frames, mandatory)

	
	
	
	
	FDD
	TDD
	FDD
	TDD

	1
	[   ]
	R.19_1
(10MHz, full, 64QAM 3/4)

(2x2 Low)

EPA5
	200 000
(MNAS is not simulated, but estimated based on similar scenario in Table G.4.6-2 Test1)
	1 600 000
	2 000 000
	1 600 000
	2 000 000

	Note:
Simulation method to derive MNAS is based on finite test time and its effect on test system uncertainty specified in clause F.1.4.


Table G.4.6-3: Minimum Test time for PHICH for UE Category 0 and UE Category 1bis
	Clause 8.9.2.1.1/8.9.2.1.1_1/8.9.2.2.1

Test

No
	Demodulation scenario

(info only)
	MNAS

(Simulation)
	MNS

(Calculation)
	MNSF (Min No Sub Frames, mandatory)

	
	
	
	HD-FDD
	TDD
	HD-FDD
	TDD

	1
	R.19
(10MHz, 1PRB, PBSK, 1/2)
(2x1 Low)
EPA5
	46 524

(MNAS is not simulated, but estimated based on similar scenarios in Table G.3.5-1 Test11) with HD-FDD pattern
	124 064
	93 048
	126 000
	95 000


Table G.4.6-4: Minimum Test time for Demodulation of PCFICH/PDCCH for 4 Rx antenna ports

	Test

No
	Demod. Scenario
	Demodulation scenario

(info only)
	MNAS

(Simulation)
	MNS

(Calculation)
	MNSF (Min No Sub Frames, mandatory)

	
	
	
	
	FDD
	TDD
	FDD
	TDD

	8.10.2.1.1, 8.10.2.2.1: Test 1
	[   ]
	R.15

(10 MHz, 8CCE, full, QPSK 1/3)

(1x4 Low)

ETU70
	200 000

(MNAS is not simulated, but estimated based on similar scenario in Table G.4.6-1 Test 1)
	222 222
	400 000
	224 000
	401 000

	8.10.2.1.2, 8.10.2.2.2: Test 1
	[   ]
	R.16_1

(10MHz, 4CCE, full, QPSK 1/3)

(2x4 Low)

EVA70
	200 000

(MNAS is not simulated, but estimated based on similar scenario in Table G.4.6-1 Test 1)
	222 222
	400 000
	224 000
	401 000

	8.10.2.1.3, 8.10.2.2.3: Test 1
	[   ]
	R.17_1

(5MHz, 2CCE, full, QPSK 1/3)

(4x4 Medium A Xpol)

EPA5
	200 000

(MNAS is not simulated, but estimated based on similar scenario in Table G.4.6-1 Test 1)
	222 222
	400 000
	224 000
	401 000


{End of changes}
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