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Introduction
In RAN1 #86 meeting [1], the following agreements were achieved for PSSCH DMRS sequence and SCI contents:

Agreement:
· Destination ID is not signaled via SA.
· 16 CRC bits from SA are used in generating PSSCH DMRS sequence and data scrambling sequence.

Agreement: 
· SCI contents (48 bits in total):
· Priority: 3 bits
· Resource reservation: 4 bits
· MCS: 5 bits
· CRC: 16 bits
· Retransmission index: 1 bit
· Time gap between initial transmission and retransmission: [4] bits 
· This fields indicates a value in [0, [15]]. Value 0 means no retransmission of the associated TB.
· Frequency resource location of the initial transmission and retransmission: Working assumption: 8 bits 
· Frequency location of the other transmission and the number subchannels are jointly encoded. 
· Reserved bits: [7] bits
· A UE transmitting SCI defined in Rel-14 V2V WI shall set all these bits to 0.
· A UE shall not use this field as virtual CRC.
· RV 0 and 2 are used for the initial transmission and retransmissions, respectively.

 In RAN1 #86bis meeting [2], the following agreements were achieved for DMRS randomization:

Agreements:
· DMRS randomization of a PSSCH follows the CRC of the SA in the same subframe as the PSSCH
· Discuss in RAN1#87 whether additional mechanism is needed for PSSCH DM RS randomization focusing on the single-subframe transmission case.

According to the above agreements, for single-subframe transmission case, whether additional mechanism is needed for PSSCH DM RS randomization should be discussed. We mainly discuss its necessity and possible solutions.
Discussion
1.1. Discussion on the necessity of DMRS randomization
First of all, under which circumstance UE has to randomize DMRS should be analyzed. According to the agreements, the basic sequence and shift of DMRS PSSCH are generated according to the 16bits CRC of SA, and the 16bit CRC is calculated according to the other 32bits SA content and a generation polynomial. Under the premise of fixed generation polynomial, other 32bits SA content determines the CRC and PSSCH DMRS sequence. Thus, it is clear that DMRS randomization is not needed if the 32bits SA content is not exactly the same.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this 32bits SA content, priority and resource reservation period are directly determined by the packet. MCS and sub-channel number are determined by packet size. Once known the sub-channel number, UE will select resources based on sensing+SPS mechanism. According to the agreements, UE1 and UE2 have little chance of choosing the same time-frequency resources if their priority, resource reservation period, MCS and occupied sub-channels number are exactly the same. 

In the following we divided it into two cases to explain the reason. Firstly, if UE1 selects resource before UE2’s selection, then UE2 will excluded resources occupied or reserved by UE1, and vice versa. The extra condition is that they are far from each other. Secondly, if UE1 and UE2 select their resources at the same time, they will have different candidate set through SA decoding and power ranking, in addition, random selection from its own candidate set also can degree the possibility of choosing exactly the same resource. 

However, low probability does not mean there is no possibility, once exactly the same SA content appear, data decoding and DMRS based measurement will certainly be influenced. Moreover, since the resource will be used for several SPS occasions, resource collision will continue before resource is changed by reselection, then the impact to system performance cannot be omitted. In the next section we will discuss the possible additional randomization options for single-subframe transmission case.

Observation: Additional DMRS randomization is needed.

1.2. Discussion on the possible solutions of DMRS randomization
We think the following options can be considered for additional DMRS randomization for single-subframe transmission case:
Option 1: Set start sub-channel index of the other transmission of frequency RA to random values.
Option 2：Set retransmission index to random value.

Option 1 is simple and easy to understand. In the following we give an example with 5 sub-channels in figure 1. 

 
Figure 1   Frequency resource location code points of 5 sub-channels

For single-subframe transmission, only the number of sub-channel should be indicated by the frequency resource location, so the arbitrary code point with intended sub-channel number is correct. For example, when a UE wants to indicate a resource with two adjacent sub-channels, it can choose a code point from the following four code points 0101, 0110, 0111, 1000 randomly with equal probability.

For option 2, retransmission index in SA content is useless for single-subframe transmission because the value of the time gap between initial transmission and retransmission is set to 0. Then the transmission index can choose 0 or 1 randomly with equal probability.

Both of the above two options can lead to additional randomization, and obviously option 1 has better randomness. It is also observed that option 1 is not useful for full sub-channel occupation, but according to our understanding, full sub-channel occupation may be corner case in congestion scenario which may be the only scenario adopting single-subframe transmission, thus UE unlikely to occupy full sub-channel if it adopts single-subframe transmission. So option 1 is proposed. 

Proposal 1: For single-subframe transmission, set start sub-channel index of the other transmission of frequency RA to random values.

Furthermore, we also propose that the randomization should be specified in the protocol other than depending on UE implementation no matter which option is adopted, because the randomization may not be guaranteed if it is depending on UE implementation.

Proposal 2: The randomization should be specified in the protocol and not left to UE implementation.


In addition, one TP is provided for modifying CR 36.213 after the reference of this contribution.  
1. 
2. 
1.3. 
Conclusion
In this contribution, we have following observations and proposals:
Observation: Additional DMRS randomization is needed.
Proposal 1: For single-subframe transmission, set start sub-channel index of the other transmission of frequency RA to random values.
Proposal 2: The randomization should be specified in the protocol and not left to UE implementation.
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----------------------------------------------------TP on CR 36.213 (start)----------------------------------------------------
14.1.1.4C		UE procedure for determining subframes and resource blocks for PSSCH transmission associated with an SCI format 1
The set of subframes and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1, and "Frequency resource location of the initial transmission and retransmission" field, "Retransmission index" field, "Time gap between initial transmission and retransmission" field of the associated SCI format 1 as described below.


"Frequency resource location of the initial transmission and retransmission" field in the SCI format 1 is equal to resource indication value (RIV) corresponding to a starting sub-channel index () and a length in terms of contiguously allocated sub-channels ( 1). The resource indication value is defined by  

if [image: ] is zero,

if,   then  RIV can be randomly chosen from the following set


else RIV can be randomly chosen from the following set



else if   then


else


where  is the total number of sub-channels in the pool determined by higher layer parameter numSubchannel-r14.

For the SCI format 1 transmitted on the PSCCH resource m (described in subcaluse 14.2.4) in subframe , the set of subframes and sub-channels for the corresponding PSSCH are determined as follows:
-	if  is zero, 
-	the time and frequency resources for the corresponding PSSCH is given by 


-	sub-channel(s)  in subframe .
-	else if	"Retransmission index" in the SCI format 1 is zero, 
-	the time and frequency resources for the corresponding PSSCH is given by 


-	sub-channel(s)  in subframe , and


-	sub-channels  in subframe .
-	else if	"Retransmission index" in the SCI format 1 is one, 
-	the time and frequency resources for the corresponding PSSCH is given by 


-	sub-channels  in subframe , and 


-	sub-channels  in subframe .

where  is the value indicated by "Time gap between initial transmission and retransmission" field the SCI format 1 and  is determined by subclause 14.1.5.








When sub-channel(s)  are determined in a subframe for the transmission of PSSCH, the set of resource blocks determined for the PSSCH transmission is given by  contiguous resource blocks with the physical resource block number  for . Here,  and  are given by higher layer parameters startRBSubchannel-r14 and sizeSubchannel-r14, respectively. The parameters  and  are given as follows:


-	if a pool is (pre)configured such that a UE always transmits PSCCH and the corresponding PSSCH in adjacent resource blocks in a subframe,  and  is the largest integer that fulfils



where  is a set of non-negative integers
· 

if a pool is (pre)configured such that a UE may transmit PSCCH and the corresponding PSSCH in non-adjacent resource blocks in a subframe,  and .
----------------------------------------------------TP on CR 36.213 (end)------------------------------------------------------
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