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< START OF CHANGE #1 >
12
Performance requirement (ProSe Direct Communication)

This clause contains the performance requirements for the Sidelink physical channels specified for ProSe Direct Discovery in TS 36.211 [4]. 
12.1
General

12.1.1
Applicability of requirements 

The requirements in this clause are applicable to UEs that support ProSe Direct Communication.

Test cases defined for 5MHz channel bandwidth are applicable to UEs that support ProSe Direct Communication only only Band 31.
12.1.2
Reference DRX configuration 

Table 12.1.2-1: Reference DRX configuration
	
Parameter

	Value
	Comments

	onDurationTimer
	psf1
	

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf2560, 0
	

	shortDRX
	disabled
	

	Note:
For further information see clause 6.3.2 in TS 36.331.


12.2
Demodulation of PSSCH (single link performance)
The purpose of the requirements in this subclause is to verify the PSSCH demodulation performance with a single active PSSCH link under different operating scenarios and channel conditions. 

The active cell(s) and SyncRef UE(s), when present, are specified in the test parameters specific to the test. 

12.2.1
FDD
The minimum requirements are specified in Table 12.2.1-2 with the test parameters specified in Table 12.2.1-1. 

Table 12.2.1-1: Test Parameters

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Channel bandwidth Note 4
	MHz
	5 / 10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-1
(Configuration #1-FDD)
	As specified in Table A.7.2.1-2
(Configuration #2-FDD)
	As specified in Table A.7.2.1-3
(Configuration #3-FDD)

	DRX configuration
	
	As specified in Table 12.1.2-1
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at antenna port Note 3
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)
	None

	Cell 1
	Cyclic prefix
	
	Normal
	N/A

	
	Cell ID
	
	0
	

	
	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)
	

	
	
	(
	dB
	0
	

	
	OCNG Pattern Note 2
	
	OP.1 FDD
	

	
	Propagation channel
	
	AWGN 
	

	
	Antenna configuration 
	
	1x2
	

	
	RSRP
	dBm/15kHz
	-92
	

	Active SyncRef UE(s)
	
	None
	SyncRef UE 1
	SyncRef UE 1

	SyncRef UE 1
	Sidelink Transmissions
	
	N/A
	SLSS + PSBCH 
	SLSS + PSBCH 

	
	networkControlledSyncTx
	
	
	ON
	ON

	
	slssid
	
	
	30
	30

	
	inCoverage (in MIB-SL)
	
	
	TRUE
	TRUE

	
	syncOffsetIndicator
	
	
	syncOffsetIndicator1
	syncOffsetIndicator1

	
	Time offset (w.r.t. Cell 1 DL)
	ms
	
	+10.5 ms
	N/A

	
	Frequency offset (w.r.t. Cell 1 UL)
	Hz
	
	-100 Hz
	N/A

	
	Propagation channel 
	
	
	EPA5
	EPA5

	
	Antenna configuration
	
	
	1x2 Low
	1x2 Low

	
	RSRP
	dBm/15kHz
	
	-85
	-85

	Active Sidelink UE(s)
	
	Sidelink UE 1

	Sidelink UE 1
	Sidelink Transmissions
	
	PSSCH + PSSCH
	PSSCH + PSSCH
	PSSCH + PSSCH

	
	PSCCH RMC
	
	5 MHz: CC.1  FDD
10 MHz: CC.2 FDD
(Note 5)
	5MHz: CC.5 FDD
10 MHz: CC.6 FDD
	5MHz: CC.3 FDD

10 MHz: CC.4 FDD

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	5 MHz: CD.3 FDD
10 MHz: CD.4 FDD
	CD.2 FDD
	CD.1 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	First transmission: Chosen randomly (uniformly) among the allowed RBs as per TS36.213

HARQ retransmission: As per frequency hopping indicated in PSCCH and specified in TS36.213  

	
	Time offset
	
	+1(s 
(w.r.t. Cell 1)
	-1(s+10.5ms
(w.r.t. Cell 1)
	+1(s
(w.r.t. SyncRef UE 1)

	
	Frequency offset
	Hz
	+200 Hz
(w.r.t. Cell 1)
	+300 Hz
(w.r.t. Cell 1)
	+200 Hz
(w.r.t. SyncRef UE 1)

	
	Propagation Channel
	
	EVA70
	EVA70
	EVA70

	
	Antenna configuration
	
	1x2 Low
	1x2 Low
	1x2 Low

	Note 1:
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Note 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.
Note 3: 
Applicable to both DL channel and ProSe Direct Discovery Subframes on UL.
Note 4: 
Test case applicability defined in 12.1.1.
Note 5: 
Timing advance indication in PSSCH is set as 18 (=288Ts) in this test. PSSCH timing is advanced with respect to PSCCH timing by the quantity (i.e., PSSCH timing shall be +1(s – 288Ts in this test).


Table 12.2.1-2: Minimum performance

	Test num.
	Sidelink UE 
	Band-width
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1
	10 MHz
	CD.4 FDD
	EVA70
	1x2 Low
	[70]
	[Case 14]

	
	
	5 MHz 
(Note 1)
	CD.3 FDD
	
	
	[70]
	[Case 13]

	2
	1
	10 MHz
	CD.2 FDD
	EVA70
	1x2 Low
	[70]
	[Case 10]

	
	
	5 MHz 

(Note 1)
	
	
	
	[70]
	[Case 9]

	3
	1
	10 MHz
	CD.1 FDD
	EVA70
	1x2 Low
	[70]
	[Case 23]

	
	
	5 MHz 

(Note 1)
	
	
	
	[70]
	[Case 22]

	Note 1:
Test case applicability defined in 12.1.1.



Editor’s Note: PSSCH throughput / SNR should also account for PSCCH BLER at that SNR. Actual throughput = (1-PSCCH BLER(SNR)) * Throughput. The actual throughput should be specified in the requirements.
Editor’s Note: For Test 2/3, lead time for SyncRef UE selection should be allowed in test setup as discussed in R4-155035.
12.3
Demodulation of PSCCH (single link performance)

The purpose of the requirements in this subclause is to verify the PSCCH demodulation performance with a single active PSSCH link under different operating scenarios and channel conditions. 

12.3.1
FDD

The test parameters are the same as specified in Table 12.2.1-1 for PSSCH demodulation performance. The minimum performance requirements for PSCCH are given in Table 12.3.1-1
Table 12.3.1-2: Minimum performance

	Test num.
	Sidelink UE 
	Band-width
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1
	10 MHz
	CC.1 FDD
	EVA70
	1x2 Low
	[70]
	[Case 4]

	
	
	5 MHz 

(Note 1)
	CC.2 FDD
	
	
	[70]
	[Case 3]

	2
	1
	10 MHz
	CC.5 FDD
	EVA70
	1x2 Low
	[70]
	[Case 6]

	
	
	5 MHz 

(Note 1)
	CC.6 FDD
	
	
	[70]
	[Case 5]

	3
	1
	10 MHz
	CC.3 FDD
	EVA70
	1x2 Low
	[70]
	[Case 4]

	
	
	5 MHz 

(Note 1)
	CC.4 FDD
	
	
	[70]
	[Case 3]

	Note 1:
Test case applicability defined in 12.1.1.



12.4
Demodulation of PSBCH (single link performance)

12.4.1
FDD

The minimum requirements are specified in Table 12.4.1-2 with the test parameters specified in Table 12.4.1-1. 

Table 12.4.1-1: Test Parameters
	Parameter
	Unit
	Test 1

	Channel bandwidth Note 2
	MHz
	5/10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-3

(Configuration #3-FDD)

	DRX configuration
	
	As specified in Table 12.1.2-1
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	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Active SyncRef UE(s)
	
	SyncRef UE 1

	SyncRef UE 1
	Sidelink Transmissions
	
	SLSS + PSBCH (CP.1 FDD)

	
	networkControlledSyncTx
	
	ON

	
	slssid
	
	30

	
	inCoverage (in MIB-SL)
	
	TRUE

	
	syncOffsetIndicator
	
	syncOffsetIndicator1

	
	Time offset (w.r.t. Cell 1 DL)
	ms
	N/A

	
	Frequency offset (w.r.t. Cell 1 UL)
	Hz
	N/A

	
	Propagation channel 
	
	EPA5

	
	Antenna configuration
	
	1x2 Low

	Note 1:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

Note 2: 
Test case applicability defined in 12.1.1.


Table 12.4.1-2: Minimum performance

	Test num.
	SyncRef UE 
	Band-width
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1
	10 MHz
	PSBCH (CP.1 FDD)
	EPA5
	1x2 Low
	[70]
	[]

	
	
	5 MHz

(Note 1)
	
	
	
	
	

	Note 1:
Test case applicability defined in 12.1.1.



< END OF CHANGE #1 >
< START OF CHANGE #2 >
12.5
Power imbalance performance with two links

The purpose of this test is to check the demodulation performance when receiving PSSCH transmissions from two Sidelink UEs with power imbalance in a subframe. 
12.5.1

FDD

Table 12.5.1-1: Test Parameters

	Parameter
	Unit
	Test 1

	Channel bandwidth Note 4
	MHz
	5 / 10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-4
(Configuration #4-FDD)

	DRX configuration
	
	As specified in Table 11.1.2-1
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at antenna port Note 3
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0 (Note 1)

	
	
	(
	dB
	0

	
	OCNG Pattern Note 2
	
	OP.1 FDD

	
	Propagation channel
	
	AWGN 

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-92

	Active SyncRef UE(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	PSCCH RMC
	
	5 MHz: CC.1  FDD

10 MHz: CC.2 FDD

	
	PSCCH subframe allocation
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  (as defined in TS 36.213)

	
	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	CD.5 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	4..5

	
	Time offset
	
	0(s (w.r.t. Cell 1)

	
	Frequency offset
	
	0 Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	Sidelink UE 2
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	PSCCH RMC
	
	5 MHz: CC.1  FDD

10 MHz: CC.2 FDD

	
	PSCCH subframe allocation
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 (as defined in TS 36.213)

	
	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	CD.5 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	6..7

	
	Time offset
	
	0(s (w.r.t. Cell 1)

	
	Frequency offset
	
	0 Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	Note 1:
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Note 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.
Note 3: 
Applicable to both DL channel and ProSe Direct Discovery Subframes on UL.


Table 12.5.1-2: Minimum performance

	Test num.
	Band-width
	Sidelink UE
	Reference channel
	Time offsetNote 1
	Frequency OffsetNote 2
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	5 / 10 MHz

(Note 3)
	1
	PSSCH

CD.5 FDD
	0(s
	0 Hz
	AWGN
	1x2 Low
	[]
	[SNR1]

	
	
	2
	PSSCH

CD.5 FDD
	0(s
	0 Hz
	AWGN
	1x2 Low
	[70]
	[SNR2]

	Note 1:
Time offset of Sidelink UE with respect to Cell 1 downlink timing.
Note 2:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.

Note 3:
Test case applicability defined in 12.1.1.


Editor’s note: SNR1 and SNR2 can be chosen based on the discussion presented in R4-155035.
< END OF CHANGE #2 >
< START OF CHANGE #3 >
12.6
Multiple timing reference test

The puporse of this test is to check the demodulation perforamcne when receiving from two Sidelink UEs that follow different timing references and transmitting on different resource pools (non-overalapping in time).

12.6.1
FDD

Table 12.6.1-1: Test Parameters

	Parameter
	Unit
	Test 1

	Channel bandwidth Note 4
	MHz
	5 / 10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-5
(Configuration #5-FDD)

	DRX configuration
	
	As specified in Table 11.1.2-1
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at antenna port Note 3
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
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	dB
	0 (Note 1)

	
	
	(
	dB
	0

	
	OCNG Pattern Note 2
	
	OP.1 FDD

	
	Propagation channel
	
	AWGN 

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-92

	Active SyncRef UE(s)
	
	SyncRef UE 1

	SyncRef UE 1
	Sidelink Transmissions
	
	SLSS + PSBCH 

	
	Resource pool configuration
	
	As specified in Table A.7.2.1-5

(Configuration #5-FDD)

	
	networkControlledSyncTx
	
	ON

	
	slssid
	
	30

	
	inCoverage (in MIB-SL)
	
	TRUE

	
	syncOffsetIndicator
	
	syncOffsetIndicator1

	
	Time offset (w.r.t. Cell 1 DL)
	ms
	+20.5 ms

	
	Frequency offset (w.r.t. Cell 1 UL)
	Hz
	-100 Hz

	
	Propagation channel 
	
	EPA5

	
	Antenna configuration
	
	1x2 Low

	
	RSRP
	dBm/15kHz
	-85

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	Resource pool
	
	commRxPool(0)

	
	PSCCH RMC
	
	5MHz: CC.1 FDD

10 MHz: CC.2 FDD

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	CD.1 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	First transmission: Chosen randomly (uniformly) among the allowed RBs as per TS36.213

HARQ retransmission: As per frequency hopping indicated in PSCCH and specified in TS36.213  

	
	Time offset
	
	+1(s (w.r.t. Cell 1)

	
	Frequency offset
	
	+200 Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	Sidelink UE 2
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	Resource pool
	
	commRxPool(1)

	
	PSCCH RMC
	
	5MHz: CC.5 FDD

10 MHz: CC.6 FDD

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	CD.1 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	First transmission: Chosen randomly (uniformly) among the allowed RBs as per TS36.213

HARQ retransmission: As per frequency hopping indicated in PSCCH and specified in TS36.213  

	
	Time offset
	
	-1(s+20.5ms (w.r.t. Cell 1)

	
	Frequency offset
	
	+300 Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	Note 1:
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Note 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.
Note 3: 
Applicable to both DL channel and ProSe Direct Discovery Subframes on UL.


Table 12.6.1-2: Minimum performance

	Test num.
	Band-width
	Sidelink UE
	Reference channel
	Time offsetNote 1
	Frequency OffsetNote 2
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	10 MHz
	1
	PSSCH

CD.1 FDD
	+1(s
	+200 Hz
	AWGN
	1x2 Low
	[70]
	[Case 19]

	
	
	2
	PSSCH

CD.1 FDD
	-1(s+20.5ms
	+300 Hz
	AWGN
	1x2 Low
	[70]
	[Case 21]

	
	5 MHz (Note 3)
	1
	PSSCH

CD.1 FDD
	+1(s
	+200 Hz
	AWGN
	1x2 Low
	[70]
	[Case 19]

	
	
	2
	PSSCH

CD.1 FDD
	-1(s+20.5ms
	+300 Hz
	AWGN
	1x2 Low
	[70]
	[Case 20

	Note 1:
Time offset of Sidelink UE with respect to Cell 1 downlink timing.
Note 2:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.

Note 3:
Test case applicability defined in 12.1.1.


Editor’s Note: Lead time for SyncRef UE selection should be allowed in test setup as discussed in R4-155035.
< END OF CHANGE #3 >
< START OF CHANGE #4 >
12.7
Maximum Sidelink processes test

The purpose of this test is to verify the maximum number of Sidelink processes and the maximum number of bits per TTI supported by the UE.
12.7.1
FDD

Table 12.6.1-1: Test Parameters

	Parameter
	Unit
	Test 1

	Channel bandwidth Note 4
	MHz
	5 / 10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-6
(Configuration #6-FDD)

	DRX configuration
	
	As specified in Table 11.1.2-1

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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[image: image23.wmf]B

r


	dB
	0 (Note 1)

	
	
	(
	dB
	0

	
	OCNG Pattern Note 2
	
	OP.1 FDD

	
	Propagation channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-85

	Active SyncRef UE(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i ≤ 15

	Sidelink UE i, 

0 ≤ i ≤ 15
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	Resource pool
	
	commRxPool(
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	PSCCH RMC
	
	5MHz: CC.1 FDD with ITRP=i%8 (Note 3)
10 MHz: CC.2 FDD with ITRP= i%8 (Note 3)

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	5 MHz: CD.6 FDD
10 MHz: CD.7 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	Fully allocated

	
	Time offset
	
	0(s (w.r.t. Cell 1)

	
	Frequency offset
	
	0Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	Note 1:
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Note 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.
Note 3: 
For NTRP = 8 (FDD) and trpt-Subset = 001, ITRP = 0 corresponds to a time repetition pattern of (1,0,0,0,0,0,0,0), ITRP = 1 corresponds to a time repetition pattern of (0,1,0,0,0,0,0,0), etc.


Table 12.6.1-2: Minimum performance

	Test num.
	Bandwidth
	[image: image28.wmf]s

E

ˆ

at antenna port (dBm/15kHz
	Reference value 
for Sidelink UE i=0…15

	
	
	
	Fraction of maximum throughput (%)

	1
	10 MHz
	-85
	[95]

	
	5 MHz (Note 1)
	-85
	[95]

	Note 1:
Test case applicability defined in 12.1.1.


< END OF CHANGE #4 >
< START OF CHANGE #5 >
12.7
Sustained downlink data rate with active Sidelink 
The purpose of this test is to verify the downlink data rate is not impacted when Sidelink resource are also configured.
Table 12.7.1-1: Test parameters for sustained downlink data rate (FDD 64QAM) with active Sidelink
	Parameter
	Unit
	Test 1

	Channel bandwidth Note 4
	MHz
	5 / 10

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-1
(Configuration #1-FDD)

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Test parameters
	
	As specified in clause 8.7.1, Test 2 
(Table 8.7.1-1 and Table 8.7.1-2)

	Active SyncRef UE(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE 1

	Sidelink UE 1
	Sidelink Transmissions
	
	PSSCH + PSSCH

	
	PSCCH RMC
	
	5MHz: CC.1 FDD 

10 MHz: CC.2 FDD

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	5 MHz: CD.6 FDD

10 MHz: CD.7 FDD

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	Fully allocated

	
	Time offset
	
	0(s (w.r.t. Cell 1)

	
	Frequency offset
	
	0Hz (w.r.t. Cell 1)

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	
	RSRP
	dBm/15kHz
	-85

	 


Table 12.7.1-2: Minimum requirement (FDD 64QAM) with active Sidelink
	Test
	Bandwidth (MHz)
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	10
	25456
	R.31-1 FDD (Note 2)
	95

	
	5 (Note 1)
	18336 (Note 3)
	R.31-6 FDD (Note 2)
	95

	Note 1:
Test case applicability defined in 12.1.1.

Note 2:
PDSCH scheduling pattern is changed as per the following bitmap that repeats every 40ms.
PDSCH scheduling subframe bitmap = {01110011 11110011 111111111111111111111110}. The maximum throughput is changed accordingly to 21.6376 Mbps (R.31-1 FDD) / 17.2112 (R31-6 FDD) averaged over 4 frames.
Note 3:
15840 in subframes 0 and 5.




< END OF CHANGE #5 >
< START OF CHANGE #6 >
A.6.4
Reference measurement channels for PSCCH performance requirements

Table A.6.4-1: Fixed reference measurement channel for PSCCH performance requirement 

	
Parameter

	Unit
	Value

	Reference channel 
	
	CC.1 FDD
	CC.2 FDD
	CC.3 FDD
	CC.4 FDD
	CC.5 FDD
	CC.6 FDD

	Channel bandwidth
	MHz
	5
	10
	5
	10
	5
	10

	Allocated resource blocks
	
	1
	1
	1
	1
	1
	1

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	DFT-OFDM Symbols per subframe 
(see Note 1)
	
	11
	11
	11
	11
	11
	11

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	Bits
	41
	43
	41
	43
	41
	43

	Information bits
	Frequency hopping flag
	
	0
	0
	1
	1
	1
	1

	
	RB assignment
	
	Set as per PSSCH RB allocation specific in the test

	
	Hopping bits
	
	N/A
	N/A
	1

Type 2 Hopping
	(1,1)

Type 2 Hopping
	0

Type 1 Hopping
	(1,0)

Type 1 Hopping

	
	Time resource pattern (ITRP)
	
	8 (unless specified otherwise in the test)

(Note 3) 

	
	Modulation and coding scheme
	
	Set as the PSSCH MCS specified in the test

	
	Timing advance indication
	
	0 (unless specified otherwise in the test)

	
	Group destination ID
	
	As set by higher layers

	Transport block CRC

	Bits
	16
	16
	16
	16
	16
	16

	Maximum number of HARQ transmissions
	
	2
	2
	2
	2
	2
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	264
	264
	264
	264
	264
	264

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	41
	43
	41
	43
	41
	43

	Note 1:
PSCCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note 2:
Binary channel bits per HARQ transmission.

NOTE 3: 
For NTRP = 8 (FDD) and trpt-Subset = 010, ITRP = 8 corresponds to a time repetition pattern of (1,1,0,0,0,0,0,0) as per TS 36.213.


A.6.5
Reference measurement channels for PSSCH performance requirements

Table A.6.5-1: Fixed reference measurement channel for PSSCH performance requirement 

	
Parameter

	Unit
	Value

	Reference channel 
	
	CD.1 FDD
	CD.2 FDD
	CD.3 FDD
	CD.4 FDD
	CD.5 FDD

	Channel bandwidth
	MHz
	5 / 10
	5 / 10
	5
	10
	5 / 10

	Allocated resource blocks
	
	10
	10
	25
	50
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12

	DFT-OFDM Symbols per subframe 
(see Note 1)
	
	11
	11
	11
	11
	11

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	QPSK

	Transport Block Size
	
	872
	2536
	6546
	12960
	328

	Transport block CRC

	Bits
	24
	24
	24
	24
	24

	Maximum number of HARQ transmissions
	
	4
	4
	4
	4
	4

	Binary Channel Bits (see Note 1,2)
	Bits
	2640
	5280
	13200
	26400
	528

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	872
	2536
	6546
	12960
	328

	Note 1:
PSSCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note 2:
Binary channel bits per HARQ transmission.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.6.5-2: Fixed reference measurement channel for PSSCH for maximum Sidelink processes test 

	
Parameter

	Unit
	Value

	Reference channel 
	
	CD.6 FDD
	CD.7 FDD

	Channel bandwidth
	MHz
	5 
	10

	Allocated resource blocks
	
	25
	50

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe 
(see Note 1)
	
	11
	11

	Modulation
	
	16QAM
	16QAM

	Transport Block Size
	
	15840
	25456

	Transport block CRC

	Bits
	24
	24

	Maximum number of HARQ transmissions
	
	4
	4

	Binary Channel Bits (see Note 1,2)
	Bits
	13200
	26400

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	15840
	25456

	Note 1:
PSSCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note 2:
Binary channel bits per HARQ transmission.
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


A.6.6
Reference measurement channels for PSBCH performance requirements
Table A.6.6-1: Fixed reference measurement channel for PSBCH performance requirement 

	
Parameter

	Unit
	Value

	Reference channel 
	
	CP.1 FDD

	Channel bandwidth
	MHz
	5 / 10

	Allocated resource blocks
	
	6

	Subcarriers per resource block
	
	12

	DFT-OFDM Symbols per subframe 
(see Note 1)
	
	7

	Modulation
	
	QPSK

	Transport Block Size
	
	40

	Transport block CRC

	Bits
	16

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits (see Note 1,2)
	Bits
	1008

	Max. Throughput averaged over 40ms 
	kbps
	1

	Note 1:
PSBCH transmissions are rate-matched for 8 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.




< END OF CHANGE #6 >
< START OF CHANGE #7 >
A.7
Sidelink reference resource pool configurations 
A.7.2
Reference resource pool configurations for ProSe Direct Communication demodulation tests
A.7.2.1
FDD
Table A.7.2.1-1: ProSe Direct Communication configuration for E-UTRA FDD (Configuration #1-FDD)
	Information Element / (BW configuration)
	Value
(5MHz)
	Value

(10MHz)

	commRxPool
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00011000

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000

11111111

11111111

00000000

00000000

	
	
	trpt-Subset-r12
	
	010

	
	rxParametersNCell
	
	
	not present

	
	txParameters
	
	
	not present

	commTxPoolNormalCommon
	
	
	
	not present

	SL-SyncConfig
	
	
	
	not present


Table A.7.2.1-2: ProSe Direct Communication configuration for E-UTRA FDD (Configuration #2-FDD)
	Information Element / (BW configuration)
	Value
(5MHz)
	Value

(10MHz)

	commRxPool
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00011000

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000

11111111

11111111

00000000

00000000

	
	
	trpt-Subset-r12
	
	010

	
	rxParametersNCell
	tdd-Config
	
	not present

	
	
	syncConfigIndex
	
	0

	
	txParameters
	
	
	not present

	commTxPoolNormalCommon
	
	
	
	not present

	SL-SyncConfig
	syncCP-Len
	
	
	Normal

	
	syncOffsetIndicator
	
	
	1

	
	slssid
	
	
	30

	
	txParameters
	
	
	not present

	
	rxParamsNCell
	physCellId
	
	1

	
	
	discSyncWindow
	
	w1


Table A.7.2.1-3: ProSe Direct Communication pre-configuration for E-UTRAN FDD for out-of-network coverage operation (Configuration #3-FDD)
	Information Element / (BW configuration)
	
	Value
(5MHz)
	Value

(10MHz)

	preconfigSync
	syncCP-Len-r12
	
	
	Normal

	
	syncOffsetIndicator1
	
	
	1

	
	syncOffsetIndicator2
	
	
	2

	
	syncTxParameters
	
	
	23

	
	syncTxThreshOoC
	
	
	0 
(-110dBm / 15kHz)

	
	filterCoefficient
	
	
	fc0

	
	syncRefMinHyst
	
	
	dB0

	
	syncRefDiffHyst
	
	
	dB0

	preconfigComm
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00011000

00000000

00000000

00000000

00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000

11111111

11111111

00000000

00000000

	
	
	trpt-Subset-r12
	
	010


Table A.7.2.1-4: ProSe Direct Communication configuration for E-UTRA FDD (Configuration #4-FDD)
	Information Element / (BW configuration)
	Value
(5MHz)
	Value

(10MHz)

	commRxPool
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00111100

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000

11111111

11111111

00000000

00000000

	
	
	trpt-Subset-r12
	
	010

	
	rxParametersNCell
	
	
	not present

	
	txParameters
	
	
	not present

	commTxPoolNormalCommon
	
	
	
	not present

	SL-SyncConfig
	
	
	
	not present


Table A.7.2.1-5: ProSe Direct Communication configuration for E-UTRA FDD (Configuration #5-FDD)
	Information Element / (BW configuration)
	Value
(5MHz)
	Value

(10MHz)

	commRxPool(0)
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00110000

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00001111
11111111

11110000

00000000

00000000

	
	
	trpt-Subset-r12
	
	010

	
	rxParametersNCell
	
	
	not present

	
	txParameters
	
	
	not present

	commRxPool(1)
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf40

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00110000

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00001111
11111111

11110000

00000000

00000000

	
	
	trpt-Subset-r12
	
	010

	
	rxParametersNCell
	tdd-Config
	
	not present

	
	
	syncConfigIndex
	
	0

	
	txParameters
	
	
	not present

	commTxPoolNormalCommon
	
	
	
	not present

	SL-SyncConfig
	syncCP-Len
	
	
	Normal

	
	syncOffsetIndicator
	
	
	1

	
	slssid
	
	
	30

	
	txParameters
	
	
	not present

	
	rxParamsNCell
	physCellId
	
	1

	
	
	discSyncWindow
	
	w1


Table A.7.2.1-6: ProSe Direct Communication configuration for E-UTRA FDD (Configuration #6-FDD)
	Information Element / (BW configuration)
	Value
(5MHz)
	Value

(10MHz)

	commRxPool(0)
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf80

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	11110000

00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000
11111111

00000000

11111111

00000000

	
	
	trpt-Subset-r12
	
	001

	
	rxParametersNCell
	
	
	not present

	
	txParameters
	
	
	not present

	commRxPool(1)
	sc-CP-Len
	
	
	Normal

	
	sc-Period
	
	
	sf80

	
	sc-TF-ResourceConfig
	prb-Num
	
	13
	25

	
	
	prb-Start
	
	0
	0

	
	
	prb-End
	
	24
	49

	
	
	offsetIndicator
	
	0

	
	
	subframeBitmap
	
	00001111
00000000

00000000

00000000
00000000

	
	data-CP-Len
	
	
	Normal

	
	dataHoppingConfig
	hoppingParameter
	
	504

	
	
	numSubbands
	
	ns2

	
	
	rb-Offset
	
	0

	
	ue-SelectedResourceConfig
	data-TF-ResourceConfig
	prb-Num
	13
	25

	
	
	
	prb-Start
	0
	0

	
	
	
	prb-End
	24
	49

	
	
	
	offsetIndicator
	0

	
	
	
	subframeBitmap
	00000000

00000000
11111111

00000000

11111111

	
	
	trpt-Subset-r12
	
	001

	
	rxParametersNCell
	
	
	not present

	
	txParameters
	
	
	not present

	commTxPoolNormalCommon
	
	
	
	not present

	SL-SyncConfig
	
	
	
	not present


< END OF CHANGE #7 >
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