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1. Introduction
The following agreements were made in the RAN1#86 meeting and [86-12]:

· Agreements (in RAN1#86 meeting):

· Destination ID is not signaled via SA.

· 16 CRC bits from SA are used in generating PSSCH DMRS sequence and data scrambling sequence.
· Agreements (in [86-12]):

· Fixed size of 48 for the SCI

· For frequency RA, copy the frequency RA field from DCI and pad it to 8 bits.

· All other aspects (e.g., DMRS randomization) FFS to be addressed at next meeting including how to set the padding bits in frequency RA
This contribution discusses how to achieve further randomization of PSSCH DM-RS among different TX UEs.
2. Discussions 
The SCI contents and PSSCH DM-RS parameters in the agreed CR are as follows: 
	5.4.3.1.2
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.



	9. 8     Demodulation reference signals

Demodulation reference signals associated with PSSCH, PSCCH, PSDCH, and PSBCH transmission shall be transmitted according to PUSCH in clause 5.5.2.1 with the following exceptions:
-
The parameters in Tables 9.8-1, 9.8-2, and 9.8-3 shall be used.

-
The term PUSCH shall be replaced by PSSCH, PSCCH, PSDCH or PSBCH, depending on the physical channel to which the reference signal is associated.

-
Antenna ports are given by Table 9.2-1.

-
The set of physical resource blocks used in the mapping process shall be identical to the corresponding PSSCH/PSCCH/PSDCH/PSBCH transmission.

-
The index 
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 in the mapping process in clause 5.5.2.1.2 shall be identical to that for the corresponding PSSCH/PSCCH/PSDCH/PSBCH transmission. 

-
For sidelink transmission modes 3 and 4 on the PSSCH and PSCCH, the mapping shall use 
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 for the first slot in the subframe and 
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 for the second slot in the subframe.

-
For sidelink transmission modes 3 and 4 on the PSBCH, the mapping shall use 
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 for the first slot in the subframe and 
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 for the second slot in the subframe.

-
The pseudo-random sequence generator in clause 5.5.1.3 shall be initialized at the start of each slot fulfilling 
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-
For sidelink transmission modes 3 and 4 on the PSCCH, the cyclic shift 
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 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.
Table 9.8-1: 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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 first DM-RS symbol in a slot
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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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In case of single transmission for a TB

The “frequency resource location” field in SCI indicates two information e.g., (a) “number of sub-channels used for first and/or second transmission” and (b) “frequency location of second transmission”. As already pointed out in [86-12], it needs to consider how a TX UE determine the value for “frequency location of second transmission” to calculate the final content of “frequency resource location” field in SCI, when it performs single transmission for a TB. In our understanding, this issue shall be resolved at least just for the completeness of specification. 
Furthermore, we also think that this value setting can be used for achieving further randomization of PSSCH DM-RS among different TX UEs. To be specific, since the RX UEs can know whether the TX UE performs one or two transmission for a TB by decoding the “time gap between initial transmission and retransmission” field, this value can be randomly selected. In other words, in case of single transmission for a TB, the code point of “frequency resource location” field can be randomly selected among all the possible code point candidates that can indicate the same number of sub-channels chosen by the TX UE. With adopting this approach, the CRC of PSCCH among different TX UEs can be randomized further and it finally leads to the increment of PSSCH DM-RS randomization. 
The following figure shows an example when this approach is applied. Here, it is assumed that the number of (pre)configured sub-channels for V2V resource pool is 3 and the number of sub-channels chosen by the TX UE is 1. In this example case, according to the agreed CR, the size of “frequency resource location” field becomes 3 (i.e., Ceiling(log2(3(3+1)/2))). Based on the above-mentioned approach, the TX UE randomly selects the code point of “frequency resource location” field among [000, 001, 010] which can indicate 1 sub-channel chosen by the TX UE.
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Figure 1.
Proposal 1: For both completeness of specification and achievement of further PSSCH DM-RS randomization, in case of single transmission for a TB, the code point of “frequency resource location” field can be randomly selected among all the possible code point candidates that can indicate the same number of sub-channels chosen by the TX UE.
In case of single and/or two transmissions for a TB

As an another solution to obtain further PSSCH DM-RS randomization for single and/or two transmissions for a TB, it can be considered that the remaining bits of (8 - Ceiling(log2(N(N+1)/2))) in “frequency resource location” field are randomly selected by the TX UE. Here, the value of N denotes the number of (pre)configured sub-channels for V2V resource pool. In other words, with adopting this approach, the increment of PSSCH DM-RS randomization for single and/or two transmissions for a TB can be achieved by additionally randomizing CRC of PSCCH among different TX UEs. Note that this option can have further PSSCH randomization effect in the all cases except when the (pre)configured number of sub-channels  is 20 (i.e., no remaining bits in “frequency resource location” field).
Proposal 2: As an another solution to obtain further PSSCH DM-RS randomization for single and/or two transmissions for a TB, it can be considered that the remaining bits of (8 - Ceiling(log2(N(N+1)/2))) in “frequency resource location” field are randomly selected by the TX UE. Here, the value of N denotes the number of (pre)configured sub-channels for V2V resource pool.
3. Conclusion
This contribution discussed the possible options to achieve further randomization of PSSCH DM-RS among different TX UEs. The discussion can be summarized as follows: 
Proposal 1: For both completeness of specification and achievement of further PSSCH DM-RS randomization, in case of single transmission for a TB, the code point of “frequency resource location” field can be randomly selected among all the possible code point candidates that can indicate the same number of sub-channels chosen by the TX UE.
Proposal 2: As an another solution to obtain further PSSCH DM-RS randomization for single and/or two transmissions for a TB, it can be considered that the remaining bits of (8 - Ceiling(log2(N(N+1)/2))) in “frequency resource location” field are randomly selected by the TX UE. Here, the value of N denotes the number of (pre)configured sub-channels for V2V resource pool.
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