


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #86bis		R1-1609721
Lisbon, Portugal, 10-14 October 2016

Source: 	Ericsson
[bookmark: Title]Title:	Outstanding details of PSBCH for V2V over PC5
Agenda Item:	7.2.1.5.3
Document for:	Discussion and Decision
Introduction
In this paper we discuss the outstanding details concerning PSBCH for V2V over PC5. Background of our discussion is captured in the following agreements:

[bookmark: _GoBack]Agreements in RAN1 #85:
· For PSBCH DM RS symbol location, Option 3 (i.e., symbol #4, #6, #9 for normal CP) is supported.
· Working assumption: PSBCH content size is the same as Rel-12.

DMRS for PSBCH
We do not see a need to change DMRS sequence for PSBCH as compared to the sequence used in Rel-12/13.  
Proposal:
· 	Adopt DMRS sequence of Rel-12 PSBCH for V2V.

As for OCC, since the number of DMRS symbols in the PSBCH subframe is three, it is not possible to have perfect orthogonality between different codes (with only binary real/imaginary values) as with PSCCH and PSSCH. We instead can look for a code that gives near-optimal correlation properties. One option would be the Barker code [3], which is a sequence of n values (code-symbols) of +1 and -1 whose autocorrelation function achieves the peak at zero offset and remain constantly low at any other offsets. Barker codes of length 11 and 13 have been used in direct-sequence spread spectrum and  pulse compression radar systems, as well as in 802.11b standard (length 11). The only known length-3 Barker sequence is [+1 +1 −1], which gives sidelobe level ratio of -9.5dB, and the codes are given in Table 2. Note that inverting the bits also give Barker codes.
[bookmark: _Ref458587987]Table 1. Barker codes.
	
	Code 1
	Code 2
	Code 3

	Symbol 1 (S1)
	1
	-1
	1

	Symbol 2 (S2)
	1
	1
	-1

	Symbol 3 (S3)
	-1
	1
	1



Proposal:
· Use Barker codes of length 3 (Table 1), achieved by cyclic shift of the length 3 Barker sequence, as cover codes for DMRS of PSBCH.

Contents of PSBCH
We propose the following contents for the V2X PSBCH:
· DFN: 14 bits = 10 bits counter + 4 bits offset
· TDD UL-DL config: 3 bits: 
· In case of FDD, this field is set to 000, purely for the purpose of decoding of PD2DSCH and does not imply any other UE behaviour
· The UE is assumed to know a priori the duplex mode of the carrier
· In-coverage indicator: 1 bit
· Sidelink system bandwidth: 3 bits
· Reserved field: FFS bits set to a SIB-signalled or preconfigured value in V2X PSBCH.

The contents are identical to Rel-12 except for the length of the reserved field. Due to the reduction in REs available to PSBCH in V2X compared to Rel-12 we suggest to re-evaluate the length of the reserved field in order to meet a reasonable link budget requirement.
Proposals:
· V2X PSBCH content is the same as Rel-12 PSBCH.
· The length of the reserved field should be adjusted according to the link budget target. 
Conclusions 
In this contribution we discuss outstanding details of PSBCH:
Proposals:
· Adopt DMRS sequence of Rel-12 PSBCH for V2V.
· Use Barker codes of length 3 (Table 1), achieved by cyclic shift of the length 3 Barker sequence, as cover codes for DMRS of PSBCH.
· V2X PSBCH content is the same as Rel-12 PSBCH.
· The length of the reserved field should be adjusted according to the link budget target.



