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8.5
Demodulation of PHICH

8.5.2
TDD

8.5.2.1
TDD PHICH Single-antenna Port Performance

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· 
· 
· 
· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

8.5.2.1.1
Test purpose

This test verifies the demodulation performance of PHICH for a single antenna port with a given SNR for which a certain Hybrid Indicator detection error rate (i.e. missed detection of “NACK to ACK” and “ACK to NACK”) of the specified reference measurement channels  is achieved.

8.5.2.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 8 and forward.

8.5.2.1.3
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 8.5.2.1.3-1: Test Parameters for PHICH

	Parameter
	Unit
	Test [9.1,9.4]
	

	Uplink downlink configuration (Note 1)
	
	1
	

	Special subframe configuration (Note 2)
	
	4
	

	Downlink power allocation
	PHICH_RA
	dB
	0


	

	
	PHICH_RB
	dB
	
	

	
	PCFICH_RA
	dB
	
	

	
	PCFICH_RB
	dB
	0


	

	
	PDCCH_RA
	dB
	
	

	
	PDCCH_RB
	dB
	
	

	PHICH duration
	
	Normal
	

	Number of PHICH groups (Note 3)
	
	Ng = 1
	

	 PDCCH content
	
	All PDCCH resources shall be occupied by non-zero data
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N

at antenna port
	dBm/15kHz
	-98
	

	Cyclic prefix
	
	Normal
	

	Note 1: as specified in Table 4.2-2 in TS 36.211 [8]
Note 2: as specified in Table 4.2-1 in TS 36.211 [8]
Note 3: according to Clause 6.9 in TS 36.211 [8]


For the parameters specified in Table 8.5.2.1.3-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.2.1.3-2.

Table 8.5.2.1.3-2: Minimum performance of PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.1]
	10 MHz
	[R.18]
	ETU70
	1 x 2 Low
	0.1
	5.8

	[9.4]
	10 MHz
	[R.24]
	ETU70
	1 x 2 Low
	0.1
	1.3


The normative reference for this requirement is TS 36.101 [2] clause 8.5.

8.5.2.1.4
Test description

8.5.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
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
Bandwidths to be tested: As specified per test number in Tables 8.5.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.2.
1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A,Figure A.9.
2.
The parameter settings for the cell are set up according to 8.5.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.
5.
Ensure the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A. Message contents are defined in clause 8.5.2.1.4.3.
8.5.2.1.4.2
Test procedure

1.
In Each HARQ process (4
HARQ processes for UL/DL configuration 1), SS shall schedule PUSCH transmissions according to Annex A.2.3.1.1 Table A.2.3.1.1-1 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 shall 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 8.5.2.1.4.2-1 indicates the transmissions for one cycle.
2.
SS will only monitor for uplink retransmissions due to ACK missed-detections. DTX from the UE side is counted as successful ACK reception, while any transmission on these subframes is counted as NACKs.
Table 8.5.2.1.4.2-1: PHICH test pattern

	Subframe Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	PDCCH
	
	S
	
	
	S
	
	S
	
	
	S
	
	
	
	
	
	
	
	
	
	

	PHICH
	
	
	
	
	
	
	
	
	
	
	
	A
	
	
	A
	
	A
	
	
	A

	PUSCH
	
	
	R?
	R?
	
	
	
	T
	T
	
	
	
	T
	T
	
	
	
	R?
	R?
	

	HARQ process
	
	1
	3
	4
	2
	
	3
	1
	2
	4
	
	1
	3
	4
	2
	
	3
	1
	2
	4

	Note 1: This table gives an example test pattern for HARQ process for TDD 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
Note 3:TDD UL/DL configuration 1 is used here, special subframe is denoted as blue


3.
Repeat steps 1 – 2 for a duration sufficient to achieve statistical significance according to Annex G clause G.3 and measure Pm-an. Pm-an is (NACK) / (ACK + NACK).

4.
Repeat the same procedure (steps 1 to 3 ) with test conditions according to the Table 8.5.2.1.5-1 for Test 2.
8.5.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6, with the following exceptions
Table 8.5.1.1.4.3-1: 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
	

	…
	
	
	


8.5.2.1.5
Test requirement

For the parameters specified in Table 8.5.2.1.3-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.2.1.5-1.
Table 8.5.2.1.5-1: Test requirement of PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.1]
	10 MHz
	[R.18]
	ETU70
	1 x 2 Low
	0.1
	5.8+TT

	[9.4]
	10 MHz
	[R.24]
	ETU70
	1 x 2 Low
	0.1
	1.3+TT


8.5.2.2
TDD PHICH Transmit Diversity Performance

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· 
· 
· 
· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

8.5.2.2.1
Test purpose

This test verifies the demodulation performance of PHICH for transmit diversity with a given SNR for which a certain Hybrid Indicator detection error rate (i.e. missed detection of “NACK to ACK” and “ACK to NACK”) of the specified reference measurement channels is achieved.

8.5.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 8 and forward.

8.5.2.2.3
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 8.5.2.2.3-1: Test Parameters for PHICH

	Parameter
	Unit
	Test [9.2,9.3]
	

	Uplink downlink configuration (Note 1)
	
	1
	

	Special subframe configuration (Note 2)
	
	4
	

	Downlink power allocation
	PHICH_RA
	dB
	-3

	

	
	PHICH_RB
	dB
	
	

	
	PCFICH_RA
	dB
	
	

	
	PCFICH_RB
	dB
	-3

	

	
	PDCCH_RA
	dB
	
	

	
	PDCCH_RB
	dB
	
	

	PHICH duration
	
	Normal
	

	Number of PHICH groups (Note 3)
	
	Ng = 1
	

	 PDCCH content
	
	All PDCCH resources shall be occupied by non-zero data
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N

at antenna port
	dBm/15kHz
	-98
	

	Cyclic prefix
	
	Normal
	

	Note 1: as specified in Table 4.2-2 in TS 36.211 [8]
Note 2: as specified in Table 4.2-1 in TS 36.211 [8]
Note 3: according to Clause 6.9 in TS 36.211 [8]


For the parameters specified in Table 8.5.2.2.3-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.2.2.3-2.

Table 8.5.2.2.3-2: Minimum performance of PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.2]
	1.4 MHz
	[R.19]
	EPA5
	2 x 2 Low
	0.1
	5.3

	[9.3]
	10 MHz
	[R.20]
	EVA5
	4 x 2 Medium
	0.1
	6.1


The normative reference for this requirement is TS 36.101 [2] clause 8.5.

8.5.2.2.4
Test description

8.5.2.2.4.1
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
Bandwidths to be tested: As specified per test number in Tables 8.5.2.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.2.
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 or A.11.
2. The parameter settings for the cell are set up according to Table 8.5.2.2.3-1.

3. Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4. Propagation conditions are set according to Annex B clause B.0.
5. Ensure the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A. Message contents are defined in clause 8.5.2.2.4.3.

8.5.2.2.4.2
Test procedure

1.
In Each HARQ process (4
HARQ processes for UL/DL configuration 1), SS shall schedule PUSCH transmissions according to Annex A.2.3.1.1 Table A.2.3.1.1-1 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 shall 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 8.5.2.2.4.2-1 indicates the transmissions for one cycle.
2.
SS will only monitor for uplink retransmissions due to ACK missed-detections. DTX from the UE side is counted as successful ACK reception, while any transmission on these subframes is counted as NACKs.
Table 8.5.2.2.4.2-1: PHICH test pattern

	Subframe Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	PDCCH
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	S
	
	S
	
	
	S
	
	
	
	
	
	
	
	
	
	

	PHICH
	
	
	
	
	
	
	
	
	
	
	
	A
	
	
	A
	
	A
	
	
	A

	PUSCH
	
	
	R?
	R?
	
	
	
	T
	T
	
	
	
	T
	T
	
	
	
	R?
	R?
	

	HARQ process
	
	1
	3
	4
	2
	
	3
	1
	2
	4
	
	1
	3
	4
	2
	
	3
	1
	2
	4

	Note 1: This table gives an example test pattern for HARQ process for TDD 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
Note 3:TDD UL/DL configuration 1 is used here, special subframe is denoted as blue


3.
Repeat steps 1 – 2 for a duration sufficient to achieve statistical significance according to Annex G clause G.3 and measure Pm-an. Pm-an is (NACK) / (ACK + NACK).

4.
Repeat the same procedure (steps 1 to 3 ) with test conditions according to the Table 8.5.2.2.5-1 for Test 2.
 
8.5.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6, with the following exceptions:
Table 8.5.1.1.4.3-1: 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
	

	…
	
	
	


8.5.2.2.5
Test requirement

For the parameters specified in Table 8.5.2.2.3-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.2.2.5-1.
Table 8.5.2.2.5-1: Test requirement of PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.2]
	1.4 MHz
	[R.19]
	EPA5
	2 x 2 Low
	0.1
	5.3+TT

	[9.3]
	10 MHz
	[R.20]
	EVA5
	4 x 2 Medium
	0.1
	6.1+TT
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