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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]. Another agreement related to DMRS is that up to 4 blind detections on DMRS sequence is allowed [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.
Agreement:
· PSCCH DM RS CS is blindly detected.

· Transmitter UE randomly selects one CS out of 4 candidates (details FFS) for every PSCCH transmission.
· At each SA resource candidate, a UE is not required to decode more than one PSCCH.

· It is RAN1 understanding that a UE will select the CS with the highest reception power. The related UE requirement is up to RAN4 decision.

Then, 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.

In this contribution, we provide our views on further randomization of DMRS and scrambling code for PSSCH. 
2 DMRS and scrambling code for the two transmissions 
Rel-14 V2V supports up to two transmissions for a TB. Two SAs are transmitted corresponding to the two transmissions. A SA will indicate both two transmissions of the same TB. DMRS and scrambling code generation for a transmission, e.g. the retransmission is discussed below. A UE 1 may only receive SA2, so DMRS and scrambling sequence of the retransmission must be generated by SA2. While for a UE 2 which only receives SA1 (SA2 may be missed due to decoding error), DMRS and scrambling sequence of retransmission needs to be obtained by SA1, to enable the soft combination of PSSCH and RSRP measurement. Therefore, the same DMRS and scrambling sequence for a transmission should be generated by both two SAs. 
As shown in Figure 1, it is straightforward that DMRS and scrambling code for the kth transmission is generated by CRC of the SA k. For a SA, it needs to be able to derive the content of the other SA and calculate CRC of the other SA. Finally, DMRS and scrambling code of the other transmission is obtained. 
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Figure 1: CRC based randomization for the two transmissions of a TB

The content for the two SAs scheduling the same TB is different. Table 1 is the current agreed fields in a SA [1]. Retransmission index is set to 0 or 1 for initial transmission and retransmission. Frequency resource location indicates number of sub-channel and the start sub-channel index of the other transmission. The field is different for the two SAs since start sub-channel index can be different for the two transmissions. However, a SA can derive frequency resource location for the other SA. All other fields in Table 1 are same.  In summary, once one SA is received, a UE can derive the other SA. 
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


Observations:

· DMRS sequence and scrambling code for a transmission is derived by the CRC of the linked SA; 
· A SA can derive the content of the other SA. 
3 Further randomization 
During the email discussion [86-12], it was commented that the current DMRS and scrambling code randomization based on CRC of a SA is not enough in certain cases. Several solutions are discussed accordingly. Unfortunately there is no decision due to urgent deadline of coming RAN plenary meeting, and it agrees to discuss the issue in this meeting. 4 kinds of schemes were discussed and we provide some further analysis in this section. 

1. Randomizing the reserved bits.  

There are 7 reserved bits and is currently set to 0 in Rel-14 V2V. The proposal here is to set it as some random values. While it sounds work, we are reluctant to make any restriction on futuer design. In certain future time, if the current reserved bits are used for certain function which tends to results in same/similar values in a nearby area, it losses the merit of randomization. 
2. Setting start sub-channel index of the other transmission to random values  

This option only works if a TB is configured to transmit only one time. From the time gap field in Table 1, i.e. code point 0, it indicates that the current TB only transmits one time. Then it is proposed to set the information on start sub-channel index in frequency resource location as random values since a reception UE already knows there is no 2nd transmission from time gap. While it is a smart solution, it will complicate the specification. Further, if the number of sub-channel is e.g. 1, this option doesn’t help. 
3. Setting padding bit of frequency resource location to random values  

During the email discussion, it is agreed to reduce the number of bit for frequency resource location in DCI, and same behavior applies to SCI. As a compromise at that time, padding bits are added to make a constant 8 bits for the field. Then, there is a proposal to make the padding bit randomized. This option only works when number of sub-channel is less than 20. 

4. Use the 2-bit information of DMRS CS  

As agreed in RAN1#86, blind detections on DMRS sequence is allowed by random selection of CS {0, 3, 6, 9}. This 2-bit information is always available irrespective of number of transmissions and number of sub-channels. Therefore, 2-bit DMRS CS can be used to adjust the CRC of SA for further randomization. 
From the above discussions, option 4 is only solution which applicable to all configurations, hence is the preference. In fact, LTE P-BCH already support to use CRC mask to carry the information of number of CRS ports, we think supporting option 4 will not cause any complexity. 

Proposal 1:

· Option 4, i.e. use 2-bit DMRS CS is adopted to adjust CRC of SA for further randomization.  

As discussed in section 2, a SA needs to derive the content of the other SA, which means if certain random bits are used in a SA, they should be kept same for both SA. Otherwise, content of the other SA is not derivable. For above option 1~3, the random values must keep same in both SA. While for option 4, the CS of DMRS must be same for both SA. 
Proposal 2:

· Random value or DMRS CS keeps same for the 2 SAs for a TB. 
4 Conclusions
In this contribution, we first discuss the overall operations of CRC based DMRS and scrambling code generation, considering a TB will be scheduled by 2 SA and transmitted 2 times. Then we analyze the 4 options proposed in the email discussion [86-12]. A solution universally applies are then proposed. We make the following observations and solutions. 
Observations:

· DMRS sequence and scrambling code for a transmission is derived by the CRC of the linked SA; 
· A SA can derive the content of the other SA. 
Proposal 1:

· Option 4, i.e. use 2-bit DMRS CS is adopted to adjust CRC of SA for further randomization.  

Proposal 2:

· Random value or DMRS CS keeps same for the 2 SAs for a TB. 
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