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1   Introduction
In this contribution, we will discuss the detailed differences of channels PSSCH between D2D and V2V. Then we will analyze the corresponding demodulation requirements for V2V.
2   Discussion

In this section, we will treat the sidelink channels PSSCH and discuss the demodulation performance requirements.
According the RAN1 agreements [1] and the prepared CRs, the number of demodulation reference signals for PSSCH, PSCCH and PSBCH are changed:
-
For sidelink transmission modes 3 and 4 on the PSSCH and PSCCH, the mapping shall use 
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The detailed reference signal parameters for PSSCH are presented in Table 1. Sidelink transmission modes 3 and 4 are for V2V operation, sidelink transmission modes 1 and 2 are legacy D2D parameters.
Table 1: Reference signal parameters for PSSCH
	Parameter in clause 5.5.2.1
	PSSCH 

	
	Sidelink transmission modes 1 and 2
	Sidelink transmission 
modes 3 and 4

	Group hopping
	
	enabled
	enabled
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	Sequence hopping
	
	disabled
	disabled

	Cyclic shift
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	Orthogonal sequence
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	Reference signal length
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	Number of layers
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	Number of antenna ports
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Since the timing error and frequency error for V2V REFSENS is set to be ±12Ts and ±600Hz respectively, we can reuse these parameters to define the PSSCH demodulation tests, i.e. Time offset is set to be +24 Ts and +1200Hz respectively.
For V2V operating scenarios, the speed is commonly higher than D2D scenarios, so the propagation channel should be modified. With regarding to the fading channel, for PC5 operation, the multipath propagation is not so severe. So the EPA channel can be reused from D2D. However, for the Doppler shift, if the speed is about 500 km/h, the resulting Doppler shift on ITS band is about 1800Hz.
The antenna configuration can be 1x2 Low as D2D operation.

For PSCCH RMC configuration, the newly defined CC.9 and CC.10 is shown in Table 4.
The detailed test parameters for PSSCH are shown in Table 2.
Table 2: Test parameters for PSSCH
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	TBD
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at antenna port (NOTE 1)
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSCCH RMC
	
	10 MHz: [CC.9]
20 MHz: [CC.10]

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
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 of PSCCH at antenna port
	dBm/15kHz
	-85

	
	PSSCH RMC
	
	As specificied in Table 12.2.1-2

	
	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 (NOTE 2)
	(s
	+24Ts (0.78us)

	
	Frequency offset (NOTE 3)
	Hz
	+1200

	
	Propagation Channel
	
	EVA1500

	
	Antenna configuration
	
	1x2 Low

	1. NOTE 1: 
Applicable to both DL channel and ProSe Direct Communication Subframes on UL.

2. NOTE 2: 
Time offset of Sidelink UE 2 receive signal timing with respect to Sidelink UE 1 receive signal timing at the tested UE.

3. NOTE 3: 
Frequency offset of Sidelink UE 2 with respect to Sidelink UE 1 transmit frequency.


Table 3: Minimum performance

	Test num.
	Sidelink UE 
	Band-width
	PSSCH Reference channel
	Reference value

	
	
	
	
	Fraction of maximum throughput (%) (NOTE 1)
	SNR (dB) of PSSCH

	1
	2
	10 MHz
	CD.1 FDD
	70
	[TBD]

	
	
	5 MHz
	
	70
	[TBD]

	4. NOTE 1:
The throughput is measured after 40 radio frames of lead time during which the test UE detects and synchronizes to Sidelink UE 1.


Table 4: Fixed reference measurement channel for PSCCH performance requirement
	Parameter
	Unit
	Value

	Reference channel
	
	CC.9
	CC.10

	Channel bandwidth
	MHz
	10
	20

	Allocated resource blocks
	
	2
	2

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe 
(see Note 1)
	
	9
	9

	Modulation
	
	QPSK
	QPSK

	Transport Block Size
	Bits
	32
	32

	Information bits
	Priority (3 bits)
	
	
	

	
	Resource reservation (4 bits)
	
	

	
	Frequency resource location
	
	Set as per PSSCH RB allocation specific in the test

	
	Time gap between initial transmission and retransmission
	
	

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

	
	Retransmission index
	
	

	
	Reserved
	
	added until the size is equal to 32 bits

	Transport block CRC
	Bits
	16
	16

	Maximum number of HARQ transmissions
	
	2
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	432
	432

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	32
	32


Table 5: 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

	5. 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.

6. Note 2:
Binary channel bits per HARQ transmission.

7. 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).


For the test procedure firstly, UE receive the IE SL-InterFreqInfoV2X  to get the synchronization and resource allocation configurations of the neighboring frequency for V2V sidelink communication. The detail is as follows:
SL-InterFreqInfoV2X information element

-- ASN1START
SL-InterFreqInfoListV2X-r14 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-InterFreqInfoV2X-r14

SL-InterFreqInfoV2X-r14::= 

SEQUENCE {


v2x-CommCarrierFreq-r14 


ARFCN-ValueEUTRA-r9,


typeTxSync-r14





ENUMERATED {gnss, enb}



OPTIONAL,
-- Need OR

v2x-SchedulingPool-r14



SL-CommResourcePoolV2X-r14



OPTIONAL,
-- Need OR


...
}

-- ASN1STOP

For current operation, the sync source is GNSS and UE will get the information for the communication resource pool.
Then for each UE, the IE SL-V2X-Preconfiguration includes the sidelink pre-configured parameters used for V2V sidelink communication. 
SL-V2X-Preconfiguration information elements

-- ASN1START

SL-V2X-Preconfiguration-r14 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-V2X-PreconfigFreqInfo-r14
SL-V2X-PreconfigFreqInfo-r14 ::=

SEQUENCE {


v2x-CommPreconfigGeneral-r14

SL-PreconfigGeneral-r12,

v2x-CommPreconfigSync-r14


SL-PreconfigSync-r12,


v2x-CommRxPoolList-r14



SL-PreconfigV2X-RxPoolList-r14,

v2x-CommTxPoolList-r14



SL-PreconfigV2X-TxPoolList-r14,

v2x-ResourceSelectionConfig


SL-CommTxPoolSensingConfig-r14


OPTIONAL,

zoneConfig-r14





SL-ZoneConfig-r14





OPTIONAL,

...

}

SL-PreconfigV2X-RxPoolList-r14 ::=
SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14
SL-PreconfigV2X-TxPoolList-r14 ::=
SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14
SL-V2X-PreconfigCommPool-r14 ::=

SEQUENCE {

-- This IE is same as SL-V2X-CommResourcePool with rxParametersNCell absent


sl-OffsetIndicator-r14



SL-OffsetIndicator-r12

OPTIONAL,


sl-Subframe-r14





SubframeBitmapSL-r14,


adjacencyPSCCH-PSSCH-r14


BOOLEAN,

sizeSubchannel-r14




ENUMERATED {











n4, n5, n6, n8, n9, n10, n12, n15, n16, n18, n20, n25, n30,










n48, n50, n72, n75, n96, n100, spare13, spare12, spare11,











spare10, spare9, spare8, spare7, spare6, spare5, spare4, 











spare3, spare2, spare1},

numSubchannel-r14




ENUMERATED {n1, n3, n5, n10, n15, n20, spare2, spare1},


startRB-Subchannel-r14



INTEGER (0..99),

startRB-PSCCH-Pool-r14



INTEGER (0..99)



OPTIONAL,

dataTxParameters-r14



SL-TxParameters-r12


OPTIONAL,


zoneID-r14






INTEGER (0..7) 



OPTIONAL,

...

}

END

-- ASN1STOP

If the synchronization source is GNSS or GNSS-equivalent, there are some conditions in [3]:  UE should use GNSS synchronization source in case it has sufficient reliability

· GNSS synchronization source is considered to have sufficient reliability in case 

· option1 : it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.

· Option2 : GNSS meets the minimum signal level requirement [example] defined in  TS36.171

· Other option are not precluded

· In case of unreliable GNSS synchronization source, no procedures will be defined.
Proposal 1: the following working assumptions should be agreed:
· only consider Band47 for current RAN4 performance requirements
· only consider GNSS or GNSS-equivalent as the synchronization source
3   Conclusion
In this contribution, we discuss the detailed differences of channels PSSCH between D2D and V2V and analyze the corresponding demodulation requirements for V2V in detail. We propose:
Proposal 1: the following working assumptions should be agreed:

· only consider Band47 for current RAN4 performance requirements

· only consider GNSS or GNSS-equivalent as the synchronization source
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