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1   Introduction
According to the time budget for RAN#72, the performance part for WI: Support for V2V services based on LTE sidelink will start from this RAN4 meeting. 
In this contribution, we will first present the enhancement for this new feature and then discuss on demodulation performance requirements for V2V. 
2   Discussion

In this section, we will firstly introduce the changes for V2V, then we will go through D2D demodulation performance requirements, and after that, we will analyze which requirements need to add for V2V.
2.1   V2V changes
Demodulation reference signals (36.211)
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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-
For sidelink transmission modes 3 and 4 on the PSBCH, the mapping shall use 
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Another change for the cyclic shift and other parameters are given in below:
-
For sidelink transmission modes 3 and 4 on the PSCCH, the cyclic shift 
[image: image8.wmf]l

,

cs

n

 to be applied for all DM-RS in a subframe shall be chosen according to clause 14.2.1 of [4]. 

-
For sidelink transmission modes 1and 2, the quantity 
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 in clause 5.5.2.1.1 takes the values 
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 and for sidelink transmission modes 3and 4, the quantity 
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 in clause 5.5.2.1.1 takes the values 
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-
For sidelink transmission modes 3 and 4, the quantity 
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 equals the CRC on the PSCCH.
The detailed reference signal parameters for PSSCH, PSCCH and PSBCH are presented in Table 1, Table 2 and Table 3 respectively. 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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Table 2 Reference signal parameters for PSCCH.

	Parameter in clause 5.5.2.1
	PSCCH

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

	Group hopping
	
	disabled
	disabled
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	Sequence hopping
	
	disabled
	disabled

	Cyclic shift
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	Orthogonal sequence
	
[image: image39.wmf][

]

)

(

×

l

w


	
[image: image40.wmf][

]

1

1

+

+


	
[image: image41.wmf][

]

1

1

1

1

+

+

+

+



	Reference signal length
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Table 3 Reference signal parameters for PSBCH.

	Parameter in clause 5.5.2.1
	PSDCH
	PSBCH

	Group hopping
	
	disabled
	disabled
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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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Control  information (36.212)
For V2V Uu interface, the DCI format 5A is newly introduced and the content is shown in below:
Format 5A

DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5A:

- Carrier indicator –3 bits. This field is present according to the definitions in [3].
- Lowest index of the subchannel allocation - 
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 bits as defined in section 14.1.1.4C of [3].

- SCI format 1 fields according to 5.4.3.1.2:

- Frequency resource location

- Time gap between initial transmission and retransmission

If the number of information bits in format 5A mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to format 5A until the payload size equals that of format 0 including any padding bits appended to format 0.

For V2V PC5 interface, the SCI format 1 is newly defined for the PSSCH scheduling.
SCI format 1

SCI format 1 is used for the scheduling of PSSCH. 

The following information is transmitted by means of the SCI format 1:

- Priority - 3 bits as defined in section 4.4.5.1 of [7]

- Resource reservation – 4 bits as defined in section 14.2.1 of [3]

- Frequency resource location – 
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 bits as defined in section 14.1.1.4C of [3].

- Time gap between initial transmission and retransmission - 4 bits as defined in section 14.1.1.4C of [3]

- Modulation and coding scheme – 5 bits as defined in section 14.2.1 of [3]
- Retransmission index – 1 bit as defined in section 14.2.1 of [3].
- Reserved information bits are added until the size of SCI format 1 is equal to 32 bits. The reserved bits are set to zero.
UE procedures (36.213)
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.  

UE applies the PSSCH-RSRP measured in a subframe that occurs at or after the reception of a successfully decoded associated SCI format 1 to a subframe that is indicated by the SCI format 1 but occurs before the reception of the SCI format 1. UE is not expected to decode PSSCH that occurs before the reception of a successfully decoded associated SCI format 1.
So, the changes can be summarized as follows:

· The channels PSCCH, PSSCH, and PSBCH have been changed
· The DCI format 5A and SCI format 1 are newly added
· The UE capability in a subframe has been updated
2.2   D2D performance requirements
In the current Spec 36.101 [2], Section 11 Performance requirement (ProSe Direct Discovery) and Section 12 Performance requirement (ProSe Direct Communication) are D2D performance requirements. Since there are no discovery phase for V2V operation, we will focus on the direct communication part.
The current ProSe Direct Communication requirements are listed as follows:
· Demodulation of PSSCH
· Demodulation of PSCCH
· Demodulation of PSBCH
· Power imbalance performance with two links
· Multiple timing reference test
· Maximum Sidelink processes test
· Sustained downlink data rate with active Sidelink
The purpose of the requirements in subclause 12.2, 12.3 and 12.4 is to verify the PSSCH, PSCCH and PSBCH demodulation performance with a single active PSSCH, PSCCH and PSBCH link.

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. 
The purpose of multiple timing reference test is to check the PSSCH demodulation performance when receiving from two Sidelink UEs that follow different timing references and transmitting on different resources (non-overalapping in time).

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

The purpose of sustained downlink data rate with active sidelink test is to verify the downlink data rate is not impacted when sidelink resource are also configured. 
2.3   V2V performance requirements
For demodulation tests for PSSCH, PSCCH, since the demodulation reference signals are modified for PSSCH, PSCCH and PSBCH, the requirements should be added for transmission mode 3 and 4.
For demodulation tests for PSBCH, the demodulation reference signals are modified as well. However, since the current V2V PSBCH is put into V2X WI, we can postpone PSBCH demodulation tests in V2X time.
For two V2V links, since the channels have been changed, the corresponding power imbalance performance is needed to verify the in-channel selectivity for AGC dynamic range and operation.
For V2V synchronization, since GNSS or GNSS-equivalent is applied and the dedicated carrier Band 47 is used, the scenario is always out of coverage as shown in Figure 1, we do not need multiple timing reference tests.
For V2V operation, in sidelink transmission mode 3 or 4, a UE is not expected to attempt to decode more than 10 PSCCHs and decode more than 100 RBs in a subframe, so the the maximum sidelink processes test are needed and different from D2D tests.
For sustained downlink data rate with active sidelink, we do not need it since V2V works on dedicated carrier which will not interfere with uplink transmission.
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Figure 1: V2V operation scenario
So, the needed demodulation performance requirements for V2V are listed in below:
· Demodulation of PSSCH
· Demodulation of PSCCH
· Power imbalance performance with two links
· Maximum Sidelink processes test
So, we propose:
Proposal 1: Consider define demodulation performance for:
· Demodulation of PSSCH
· Demodulation of PSCCH
· Power imbalance performance with two links
· Maximum Sidelink processes test
3   Conclusion
In this contribution, we go through the newly introduced features for V2V and analyze the needed demodulation performance requirements, and propose:
Proposal 1: Consider define demodulation performance for:

· Demodulation of PSSCH
· Demodulation of PSCCH
· Power imbalance performance with two links
· Maximum Sidelink processes test
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