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At the RAN1 #86bis meeting, the following agreement was reached: [1].
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.
· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.
· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.
· FFS PSBCH content if transmits
· ……
· PSBCH contains 48 bits

In this contribution, we will discuss the contents of PSBCH for LTE-V2X. 
Discussion
Existing contents of PSBCH
The following fields are included in PSBCH for D2D.
· sl-bandwidth: indicates the bandwidth of sidelink in unit of PRBs.
· Tdd-configSL: indicates TDD configuration of SL.
· DirectFrameNumber: Indicates the frame number in which SLSS and SL-BCH are transmitted.
· directSubframeNumber: Indicates the subframe number in the frame which is indicated by directFrameNumber in which SLSS and SL-BCH are transmitted.
· inCoverage: indicates whether the UE transmitting the MasterInformationBlock-SL is in E-UTRAN coverage.
· Reserved bits.
LTE-V2X can be deployed on both shared carrier and dedicated carrier. For the shared carrier case, all of the existing fields of PSBCH should be kept. For the dedicated carrier, the Tdd-configSL field is not necessary. However, it is simpler to have the same PSBCH for the shared and dedicated carrier cases.
Proposal 1: All of the existing fields of Rel-12 D2D PSBCH are kept.
New fields of PSBCH
LTE-V2X service can operate on either shared or dedicated carriers and the synchronization source could be either eNB or GNSS. To support LTE-V2X, the following aspects need to be considered and enhanced.
Subchannel matching for IC and OOC UEs [2]
The size of subchannel is pre-configured for OOC, and configured for IC. A problem can arise in partial coverage if the UEs in IC and OOC use different subchannel sizes. Thus, if a UE uses the incorrect subchannel size, there are two issues:
· The UE might not be able to find the PSCCH
· Even if the UE finds the PSCCH, it will not be able to process the SCI since the frequency resource allocation field is dependent on the subchannel size.
One possible solution for this case is that IC UEs broadcast the subchannel size on the PSBCH.
Proposal 2: Some of the reserved bits on the PSBCH are used to indicate the subchannel size
Interference between PC5-based V2V and cellular [3]
When PC5-based V2V operation and Uu operation share the same carrier, there is a potentially serious interference issue: if an out-of-coverage UE is synchronized to GNSS, which is different than eNB timing, there is interference between cellular UEs and out-of-coverage V2V UEs. The interference problem is twofold:
· V2V interference on the UL: Because of half duplex limitation, the vehicle cannot transmit UL data and receive V2V data at the same time in the same carrier frequency. 
· V2V interference on the DL (TDD case): The V2V service will interfere with DL data if they are transmitted in the same carrier, especially when V2V transmitter from OOC is closer to the receiver than the eNB. 


[bookmark: _Ref462834337]Figure 1. illustration of interference from V2V service to cellular
The following schemes can be considered to alleviate the interference from V2V service to cellular.
· Option 1: to protect cellular service, V2V service can be disabled. One bit in PSBCH from IC UE can disable V2V service for OOC UEs to alleviate the interference to cellular service.
· Option 2: IC UE which obtains the timing offset between eNB and GNSS indicates it to OOC UEs. Both IC and OOC UEs reserve V2V subframes that overlap with unused cellular UL/DL subframes to alleviate interference from V2V service to cellular.
· Option 3: IC UE which obtains the timing offset between eNB and GNSS will report it to eNB. Based on the timing offset, eNB will not schedule UE on the interfered UL/DL subframes to alleviate interference to V2V service. Another approach is that the eNB reconfigures the resource pool and IC UE will relay the reconfiguration to OOC UE to alleviate the interference from V2V service to cellular.
Option 1 is useful since it is the best protection that can be provided for the cellular service, and is necessary if e.g., a V-UE with the wrong configuration is present on a carrier where there should not be any V2V operation. Option 3 is useful in the shared carrier case where V2V and cellular coexist on the same carrier. By aligning V2V and cellular operations, the interference can be minimized. Option 2 is feasible, but slightly more complicated
Proposal 3: Adopt the following
· One bit on the PSBCH indicates if V2V operation is enabled on the carrier
· UE reports timing offset between eNB and GNSS to eNB
· Resource pool reconfiguration is indicated in PSBCH
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, the contents of PSBCH are discussed. The follow proposals are given. 
Proposal 1: All of the existing fields of Rel-12 D2D PSBCH are kept.
Proposal 2: Some of the reserved bits on the PSBCH are used to indicate the subchannel size
Proposal 3: Adopt the following
· One bit on the PSBCH indicates if V2V operation is enabled on the carrier
· UE reports timing offset between eNB and GNSS to eNB
· Resource pool reconfiguration is indicated in PSBCH

Based on the above analysis, some possible fields of PSBCH are listed below.
Table 1: Fields for PSBCH
	Fields
	Bits
	Descriptions

	SL-bandwidth
	3
	Keep the  same

	TDD-configSL
	3
	Keep the same

	DirectFrameNumber 
	10
	Keep the same

	DirectSubframeNumber
	4
	Keep the same

	inCoverage
	1
	Keep the same

	sizeSubchannel
	5
	Indicates the size of sub-channel

	V2V operation enabled
	1
	Indicates if V2V can operate on this carrier

	ResourcePoolConfig
	X
	Indicates reconfiguration of resource pool

	reserved
	21-X
	

	Total
	48
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