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1. Introduction
In the RAN1#85 meeting, the following agreement is made on PSBCH DMRS:
Agreements:
· For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.
In this contribution, we discuss the detailed DMRS sequences for PSBCH.
2. DMRS sequences for PSBCH
In the previous meeting, it is agreed that the legacy DMRS on the three symbols #4 #6 #9 is used for PSBCH with normal CP. Since the symbol locations of D2D PSBCH is #3 #10, it is necessary to avoid the legacy symbol locations to differentiate between D2D PSBCH DMRS and V2V PSBCH DMRS. Also, the other reason is power transient issue. SSSS in Rel.12 D2D is agreed with having 3dB power backoff due to PAPR issue. Thus, the first SSSS symbol is distorted due to 40us transient period allowed for power ramping in TS 36.101 instead of disrupting DMRS on symbol #10. It is desirable to use PSBCH symbol for the power transient not to distort SSSS or DMRS by avoiding SSSS neighboring symbol for the DMRS location. For the DMRS location of the subframe with extended CP, similar approach can be used. If we use the first and last symbols for the AGC or RX/TX switching time, three symbols can be located on the symbols #3 #5 #7.
Proposal 1: DMRS symbols are located on the symbols #3 #5 #7 for the extended CP.
Based on the agreed DMRS locations, the DMRS sequences need to be designed. Basically, Rel.13 V2V DMRS sequence can follow the Rel.12 sidelink DMRS sequence. The following table shows Rel.12 D2D DMRS sequence.
Table 2-1: Reference signal parameters for PSBCH of Rel.12 sidelink.
	Parameter in clause 5.5.2.1
	PSBCH

	Group hopping
	
	disabled
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	Sequence hopping
	
	disabled

	Cyclic shift
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	Orthogonal sequence
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	Reference signal length
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	Number of layers
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	Number of antenna ports
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In the table, some modifications are necessary to adjust it to V2V scenario well as follows: 
· OCC
In the DMRS sequence of Rel.12 sidelink, there are two values of OCC; [1 1] and [1 -1]. For Rel.13 V2V, to cover 3 DMRS symbols, 3 OCC values can be used. DFT matrix can be used as follows:
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The above number of DFT vector is three. For less spec impact, only two vectors of them can be used. However, if it would be difficult to differentiate OCC values by high Doppler effect, we can set one fixed value for OCC.

Proposal 1: OCC can be chosen between the following Alt.1 and Alt.2:

Alt.1: Two vectors of 
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 are used for OCC. 
Alt. 2: Fixed vector of 
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is used for OCC.
· Base sequence and CS
If OCC value is fixed, generation of base sequence and CS can be slightly modified as follows:
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Proposal 2: If OCC value is fixed, the generation equation of base sequence and CS is modified as follows:
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· S-RSRP
In the measurement of S-RSRP of Rel.12 sidelink, DMRS is used for the measurements. It is because that the discovery UEs transmit only SLSS without DMRS. If measuring SLSS for the measurement, it would not be matched with PSBCH power. However, in Rel.13 V2V, there is no procedure for discovery. 
In Rel.12 sidelink, each SL ID is mapped to different DMRS sequence, which facilitates DMRS measurements. However, if OCC value is fixed, the number of DMRS sequence is 8*30=240, while the number of SL ID is 336. The number of DMRS sequence is insufficient to differentiate all of SL ID. In the current situation of that there is no operation of transmitting only SLSS, it is desirable to use SLSS for S-RSRP measurements. Or, SLSS is only used for identifying SL ID, and the S-RSRP can be measured by DMRS.
Proposal 3: If OCC value is fixed, S-RSRP is measured between the following two alternatives:

Alt. 1: SLSS is used to measure S-RSRP.

Alt. 2: SLSS is only used for identifying SL ID, and the S-RSRP is measured by DMRS.
3. Conclusion
This contribution discussed the detailed DMRS sequences for PSBCH. The proposals based on the discussion are given as follow:
Proposal 1: OCC can be chosen between the following Alt.1 and Alt.2:

Alt.1: Two vectors of 
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Alt. 2: Fixed vector of 
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Proposal 2: The generation equation of base sequence and CS is modified as follows:
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Proposal 3: If OCC value is fixed, S-RSRP is measured between the following two alternatives:

Alt. 1: SLSS is used to measure S-RSRP.

Alt. 2: SLSS is only used for identifying SL ID, and the S-RSRP is measured by DMRS.
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