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1   Introduction
In this contribution, we will discuss the detailed demodulation performance requirements for multiple links, i.e. power imbalance performance with two links and maximum sidelink processes test for V2V.
2   Discussion

In this section, we will discuss performance requirements for multiple V2V link respectively, i.e. power imbalance performance with two links and maximum sidelink processes test.
2.1   Power imbalance performance with two links
The purpose of power imbalance performance with two links test is to check the demodulation performance when receiving PSSCH transmissions from two sidelink UEs with power imbalance in one subframe.  Since the synchronization source for V2V is GNSS or GNSS-equivalent, there is no need for the synchronization cell. 
The detailed test parameters for power imbalance are defined in Table 1 and the corresponding minimum performance requirements are given in Table 2.

For PSCCH RMC, since the SA allocation for V2V is changed to be 2RB, the newly defined CC.7 and CC.8 can be used as in Table 3. 
For PSSCH RMC, since the DMRS signals are changed, DFT-OFDM Symbols per subframe are changed, the newly defined CD.7 and CD.8 can be used in Table 4.
Table 1: Test Parameters for power imbalance
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	[TBD]
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at antenna port (Note 3)
	dBm/15kHz
	-98

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

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSCCH RMC
	
	10 MHz: [CC.7]
20 MHz: [CC.8]
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 of PSCCH at antenna port
	dBm/15kHz
	-85 

	
	PSSCH RMC
	
	10 MHz: [CD.7]

20 MHz: [CD.8]

	
	Time offset (NOTE 4)
	(s
	0

	
	Frequency offset (NOTE 5)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSCCH RMC
	
	10 MHz: [CC.7 FDD]
20 MHz: [CC.8 FDD]

	
	PSCCH subframe allocation
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 (as defined in TS 36.213)

	
	PSCCH RB allocation
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 of PSCCH at antenna port
	dBm/15kHz
	-85

	
	PSSCH RMC
	
	10 MHz: [CD.7]

20 MHz: [CD.8]

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	PRB pairs {6, 7}

	
	Time offset (NOTE 4)
	(s
	0

	
	Frequency offset (NOTE 5)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2 Low

	1. NOTE 1:
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2. NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

3. NOTE 3: 
Applicable to both DL channel and ProSe Direct Communication Subframes on UL.

4. NOTE 4:
The power of PSCCH is set high to ensure reliable reception of PSCCH.

5. NOTE 4:
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

6. NOTE 5:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 2: Minimum performance

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

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

	1
	5 / 10 MHz
	1
	CD.6/7 FDD
	(NOTE 1) 
	TBD

	
	
	2
	
	70
	TBD

	NOTE 1:
There is no throughput requirement for Sidelink UE 1.


Table 3: Fixed reference measurement channel for PSCCH performance requirement
	Parameter
	Unit
	Value

	Reference channel 
	
	CC.7
	CC.8

	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
	Frequency hopping flag
	
	1
	1

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

	
	Hopping bits
	
	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)

	Transport block CRC

	Bits
	16
	16

	Maximum number of HARQ transmissions
	
	2
	2

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

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

	Note 1:
PSCCH transmissions are rate-matched for 10 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.


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

	Reference channel 
	
	CD.7
	CD.8

	Channel bandwidth
	MHz
	10
	20

	Allocated resource blocks
	
	50
	100

	Subcarriers per resource block
	
	12
	12

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

	Modulation
	
	16QAM
	16QAM

	Transport Block Size
	
	
	

	Transport block CRC

	Bits
	
	

	Maximum number of HARQ transmissions
	
	2
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	
	

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

	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).


2.2   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.
Since in sidelink transmission mode 3 or 4, a UE is 

· not expected to attempt to decode more than 10 PSCCHs in a subframe. 
· not expected attempt to decode more than 100 RBs in a subframe. 
· not expected to combine PSCCH transmitted in different subframes. 
· not required to perform PSSCH-RSRP measurement in a subframe that occurs before the reception of a successfully decoded associated SCI format 1.  

So the maximum sidelink processes should be 10 rather than 16 in the existing D2D test case. The detailed test parameters are shown in Table 5.
Table 5: Test Parameters
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	[TBD]

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i ≤ 9

	Sidelink UE i, 

0 ≤ i ≤ 9
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Resource pool
	
	TBD

	
	PSCCH RMC
	
	10 MHz: CC.7
20 MHz: CC.8

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
[image: image6.wmf]PSCCH

n

 = i

	
	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	 As specified in Table 12.7.1-2

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	Fully allocated

	
	Time offset (NOTE 3)
	(s
	0

	
	Frequency offset (NOTE 4)
	Hz
	0

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

NOTE 4:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


3   Conclusion
In this contribution, we give the initial analyses to the multiple sidelink performance requirements, including the power imbalance test and the maximum sidelink processes test.
4   Reference

[1] R1-168217, “List of agreements for Support for V2V services based on LTE sidelink”, LG Electronics, 3GPP TSG-RAN WG1 Meeting #86
[2] 3GPP TS 36.101 V13.4.0















































































































































































































































































































