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1. Introduction
This paper discusses several remaining issues for PC5 based V2V.
2. Discussions 
Randomization of PSSCH DM-RS
In RAN1#86bis, the following agreements were made for the randomization of PSSCH DM-RS. 

	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.


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 another 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.
Deadlock issue
As discussed in RAN1#86bis and RAN2 email discussion of [95bis#14], it might occasionally happen that the UE does not have any MAC PDU to transmit even though there is a transmission opportunity available. After all the transmission opportunities (e.g., [10*SL_RESOURCE_RESELECTION_COUNTER]) have passed, if the counter value has not reached “0”, then it will never go to “0” as there is no resources in this SL process for transmitting new MAC PDUs. In this case, the UE would be refrained from doing resource reselection. For the ease of explanation, this problem is called as “deadlock issue”. To resolve this deadlock issue and also avoid the performance degradation caused by doing frequent resource reselection, it can be defined that the UE performs the resource reselection only if it skips the (pre)configured number of transmission opportunities continuously. 
Proposal#2: To resolve the deadlock issue and also avoid the performance degradation caused by doing frequent resource reselection, it can be defined that the UE performs the resource reselection only if it skips the (pre)configured number of transmission opportunities continuously.
UE capability for PC5 based V2V
In RAN1#86bis, there was discussion on UE capability and the following conclusions were made.

	Conclusion:

· A UE is not expected to try to decode more than N1 RBs in a subframe

· Further discussion the value of N1 (e.g., 100, 138 or 150)

· A UE is not expected to try to decode more than N2 PSCCHs in a subframe

· Further discussion the value of N2 (e.g., 10 or 20)

· Further discussion this week whether or not to introduce the specific rule(s) to ensure that transmissions from a given UE are not systematically dropped, and if so, the rule(s)

For the further discussion parts above, continue discussion next meeting




In case of D2D, the maximum number of PSCCH decoding supported (or expected) by UE is limited to “50” with consideration for the UE implementation complexity, even though the network can configure more resources (> 50) for the PSCCH resource pool. In this sense, the same principle can be applied for V2V and it is preferred that a UE for V2V is not expected to try to decode more than 10 PSCCHs in a subframe. It is noted that since the new receiver behavior for blind detection of PSCCH DM-RS CS is introduced for V2V, the implementation complexity of receiver is somewhat increased compare to that of D2D. The value of “N1” can be more than “100” considering that in DL operation, the UE can generally perform the multi-layer reception in a single RB. Regarding on whether to introduce the specific rule to ensure that transmissions from a given UE are not systematically dropped, we think that if it is clarified as critical issue, increasing number of SL processes can be considered as an alternative solution (without defining the specific rule).
Proposal#3: With applying the same principle as in D2D, it is preferred that a UE for V2V is not expected to try to decode more than 10 PSCCHs in a subframe.

3. Conclusion
This contribution discussed about several remaining issues for PC5 based V2V. 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: To resolve the deadlock issue and also avoid the performance degradation caused by doing frequent resource reselection, it can be defined that the UE performs the resource reselection only if it skips the (pre)configured number of transmission opportunities continuously.
Proposal#3: With applying the same principle as in D2D, it is preferred that a UE for V2V is not expected to try to decode more than 10 PSCCHs in a subframe.
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