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1 Introduction

In RAN1 #86 meeting, randomization on DMRS and scrambling for PSSCH was discussed. Since destination ID is removed and no transmitter ID is introduced, it was agreed that CRC of SA is used for the randomization [1]. 

Agreement:
· Destination ID is not signaled via SA.
· 16 CRC bits from SA are used in generating PSSCH DMRS sequence and data scrambling sequence.
In the email discussion [86-12], it is further discussed if CRC of SA is enough for randomization. The agreement from email discussion is,

Agreement:
· 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.

Then, the options are discussed and narrow downed in RAN1#86bis. The agreement is to focus on study for the case that a TB is transmitted only one time. [2]
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.
In this contribution, we provide our views on further randomization of DMRS and scrambling code for PSSCH. 
2 Discussions 
Table 1 is the current agreed fields in a SA [1]. 
Table 1: Contents of SA
	Fields in SA
	Number of bits

	Priority 
	3

	Modulation and coding scheme
	5

	Resource reservation
	4

	Retransmission index
	1

	Time gap between initial transmission and retransmission
	4

	Frequency resource location
	0~8 useful

	Reserved information bits
	7

	CRC
	16

	Total
	48


In current specification, it supports to randomize PSSCH DMRS according to the CRC attached to the SCI. That is, if only 1 bit in the SCI is different for two UEs, the DMRS of the two UEs are different due to different CRC. In certain cases, two UEs may still happen to use same DMRS. In a near area, it is likely all/most cars have the same/similar traffic priority, same/similar packet size, same/similar MCS, same/similar traffic generation period. For a TB transmitted only one time, time gap needs to be set to 0. Therefore, almost all fields can be same which reduce the efficiency of DMRS randomization and results in DMRS collision. However, such collision rarely happens. Say selection window has 100 subframes, there are 10 sub-channels in a subframes, which provides 1000 candidate resources occupying single PRB. Hence a collision probability is at least 1/1000. Further sensing based resource selection will avoid two nearby UEs adapting same resource due to the high measured PSSCH-RSRP. DMRS collision will not be a real problem if it only happens for two UEs far away from each other. 
On the other hand, in case a TB is only transmitted one time, two alternatives for further DMRS randomizations are under consideration currently, i.e. randomizing retransmission index and setting start sub-channel index of the other transmission to random values and. We discuss the two alternatives hereafter and conclude randomization issue could be left to UE implementation. 

Alternative 1: Randomizing retransmission index [3].  
For a TB transmitted only one time, retransmission index is useless. This bit could be set to arbitrary value, which impact the CRC generated by SA contents hence supporting better DMRS randomization. Since a receiver will anyway neglect retransmission index in this case, we think this option is workable. 
Referring the existing logic in 3GPP standardization, we found similar case already happens before. For example, for HARQ-ACK transmission based on PUCCH format 1b with channel selection, the TPC field in the PDCCH is not used for cross-carrier scheduling in CA, since implicit PUCCH format 1b resource can be derived by CCE of a PDCCH scheduling Scell. The exact value of the TPC field in this case is not specified. A UE simply overlooks it. Following the same logic, we think no specification work needed on using retransmission index. A UE implement can handle it. 
Alternative 2: Setting start sub-channel index of the other transmission to random values [4][5]
Frequency resource allocation jointly signals the number of allocated sub-channels and start sub-channel index the other transmission. For a TB transmitted only one time, resource indication for the start sun-channel index of the other transmission is not needed. It needs clarification how to set start sub-channel index. It is proposed to set a random start sub-channel index. However, it doesn’t universal apply since it losses the gain if the number of sub-channel is 1. In our view, start sub-channel index could be either fixed to 0 or leave to UE implementation. Similar to above analysis on retransmission index, it is allowed to leave the information of a field unspecified, and up to implementation to decide its value. 
3 Conclusions
In this contribution, we analyze the 2 alternatives enhancing the case that a TB is transmitted only one time. Since DMRS collision only happens in rare case and normally between two far-away UEs, we make the following proposal,
Proposal:

· No specification needed for further DMRS randomization.  

References
[1] Chairman notes for RAN1#86
[2] Chairman notes for RAN1#86bis
[3] R1-1609955, “Remaining issues for V2V”, Qualcomm Incorporated

[4] R1-1608715, “Discussion on randomization on DMRS”, CATT

[5] R1-1609179, “Corrections on randomizing PSSCH DM-RS”, LG Electronics

PAGE  
2

