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1 Introduction
For progressing V2V WI, this contribution is to discuss some stage-3 issues for the V2V WI. 
2 Discussion
2.1 SIB
In Rel-12/13, SIB18 is broadcast if a cell supports sidelink communication which is for PS only. Transmission and reception resource pools may be configured for PS sidelink communication. If the UE is configured by upper layers to transmit sidelink communication but transmission pools are not configured in SIB18, the UE should establish RRC connection and request the eNB to configure SL resources via dedicated signaling. Even if the serving cell is not on the PS ProSe carrier, the serving cell could also broadcast SIB18. Then a UE interested in sidelink communication would know that it could send SidelinkUEInformation to the eNB, and the eNB could hand off this UE to another cell on the PS ProSe carrier. 

It can be observed that the presence of SIB18 indicates that the cell supports PS sidelink communication. If the cell supports V2V sidelink communication but not PS sidelink communication, it is not suitable to broadcast SIB18 because legacy PS UEs may incorrectly understand that the cell supports PS sidelink communication, and perform the corresponding procedure specified in Rel-12/13. Therefore, in order to decouple the two different services (i.e., PS sidelink communication and V2V sidelink communication), a new SIB (e.g., SIB21) should be introduced for V2V, which may also be further used for V2X.
In the new V2V SIB, the cell can indicate the path configured for V2V (i.e., PC5, Uu or both), and sidelink configurations (Mode 1 or Mode 2) for V2V if PC5 is configured for V2V. The sidelink configurations in the new V2V SIB can follow the same approach used by SIB18, i.e., including RX pools, normal TX pools, exceptional TX pools and synchronization configurations.
Observation 1: The presence of SIB18 indicates that a cell supports public safety sidelink communication.

Proposal 1: A new SIB (e.g., SIB21) should be introduced for V2V communication, indicating the V2V path configuration and possibly sidelink configurations.
Proposal 2: The sidelink configurations in the new V2V SIB should follow configurations in SIB18, i.e., including RX pools, normal TX pools, exceptional TX pools, and synchronization configurations.
The configurations for PS sidelink communication could be potentially updated according to enhancements agreed for Rel-14 V2V. However, any optimization for PS may not need to be done in this V2V WI, or at least should be de-prioritized in this WI.

 Proposal 3: Any optimization for legacy PS sidelink communication based on Rel-14 sidelink enhancements for V2V should be de-prioritized in this V2V WI.
2.2 SidelinkUEInformation 
In legacy, SidelinkUEInformation is used by a UE in RRC_CONNECTED to inform E-UTRAN that the UE is interested in PS sidelink communication, as well as to request resources for PS sidelink communication. This message can be reused for the UE to inform E-UTRAN that the UE is interested in V2V, and to request resources for V2V.
In legacy PS sidelink communication, using the SidelinkUEInformation the UE should inform E-UTRAN of the carrier frequency on which the UE is interested in PS sidelink communication (RX and TX), as well as the destinations the UE transmits to. For V2V, the UE should also inform the carrier frequency for V2V sidelink communication and V2V transmission destinations.

Proposal 4: SidelinkUEInformation can be reused for the UE to inform E-UTRAN that the UE is interested in V2V, and request resources for V2V.

Proposal 5: In the SidelinkUEInformation the UE should inform E-UTRAN of the carrier frequency for V2V sidelink communication and the V2V transmission destinations.

PS sidelink communication is performed on the PS ProSe carrier, which could be different from the carrier for V2V. A common case for PC5 based V2V is that all the vehicle UEs transmit V2V messages on the dedicated V2X carrier(s). Because the V2X dedicated carriers are usually allocated by governments for ITS only, it would be normal to expect that other D2D services (e.g., PS services) would be precluded from these carriers. Therefore, from the UE’s perspective, when upper layers configure AS layers to transmit a packet in the sidelink, upper layers should inform the AS whether the transmission is for V2V or legacy PS service. These V2V messages should be delivered into SL logical channels for V2V only, and transmitted on the V2X dedicated carriers.

Proposal 6: Upper layers should inform AS whether the sidelink transmission/reception is for V2V or legacy PS service. 
Proposal 7: V2V messages should be delivered into SL logical channels which are specifically for V2V only, and transmitted on the V2X dedicated carriers. 

2.3 RRCConnectionReconfiguration
By RRCConnectionReconfiguration signalling, the eNB can configure the UE with V2X specific configurations, such as the V2V transmission path(s and sidelink Mode 1 or Mode 2 configurations if PC5 is configured for V2V. A new IE, e.g. v2x-configuration, can be introduced in RRCConnectionReconfiguration. If needed, other V2X related IEs can be included in this IE in the future.
Proposal 8: A new IE (e.g., v2x-configuration) can be introduced in RRCConnectionReconfiguration.

3 Conclusions
Observation 1: The presence of SIB18 indicates that a cell supports public safety sidelink communication.

Proposal 1: A new SIB (e.g., SIB21) should be introduced for V2V communication, indicating the V2V path configuration and possibly sidelink configurations.

Proposal 2: The sidelink configurations in the new V2V SIB should follow configurations in SIB18, i.e., including RX pools, normal TX pools, exceptional TX pools and synchronization configurations.

Proposal 3: Any optimization for legacy PS sidelink communication based on Rel-14 sidelink enhancements for V2V should be de-prioritized in this V2V WI.

Proposal 4: SidelinkUEInformation can be reused for the UE to inform E-UTRAN that the UE is interested in V2V, and request resources for V2V.

Proposal 5: In the SidelinkUEInformation the UE should inform E-UTRAN of the carrier frequency for V2V sidelink communication, and the V2V transmission destinations.

Proposal 6: Upper layers should inform AS whether the sidelink transmission/reception is for V2V or legacy PS service. 

Proposal 7: V2V messages should be delivered into SL logical channels which are specifically for V2V only, and transmitted on the V2X dedicated carriers. 

Proposal 8: A new IE (e.g., v2x-configuration) can be introduced in RRCConnectionReconfiguration.
4 Appendix: Impacts of RAN1/2 Agreements
	RAN1 agreements
	Possible impacts

	· Whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps

· The carrier that UE camps on can be different carrier other than the carrier that the priority is configured

· If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case

FFS: The priority order for out of coverage case
	Configure per-carrier timing (eNB or GNSS) in SIB and/or dedicated signaling

	· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.

· FFS how each of SA decoding and energy measurement is used.

· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.


	

	· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

· Working assumption: The values a and b are common for V2V UEs. 

· UE selects time-frequency resource(s) for PSSCH 

· UE transmits SA in TTI n+c where c is an integer

· FFS whether c is a fixed value (>= 0) or variable.


	FFS: a and b is fixed,or pre-configured values?

	· In UE autonomous resource selection mode, SA can be transmitted for every TB.

· FFS whether to support transmitting and/or receiving TB without SA

· FFS whether every data (re)transmission for the same TB has the associated SA transmission.

	

	· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

· FFS whether this indication is implicit or explicit.

· FFS if and how to signal the value for e

· FFS how the UE determines the value for e

· FFS whether e is a single value or can be multiple values

· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

· FFS how the UE decides to indicate this

· Other details FFS


	

	· Proposal 1: 

· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication 

· Proposal 2: 

· The priority information is taken into account in the resource (re)selection for UE-autonomous mode

· Further details are FFS

· Proposal 3:

· Down-select between two alternatives at RAN1#85 meeting

· Alt.1 Priority information is signaled in SCI

· Alt.2 Priority information is not signaled in SCI 


	

	Conclusion for Energy measurement for sensing:

· Continue discussion until next meeting for the following options for the purpose of resource selection for PSSCH
· Measurement of reception power of the decoded SA
· Measurement of energy in SA resource
· Measurement of energy in data resource

	

	· Reselection is triggered if
· A counter meets an expiration condition, or
· The counter is reset to a value when reselection is triggered.
· FFS whether this value is random, fixed, and/or the same across UEs
· UE identifies that the current resource allocation cannot fulfil the requirement, e.g., latency, reliability, priority, fairness, or QoS requirement (details FFS), or
· FFS how to impose limitation in the resource size selected by a UE
· Working assumption: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement)  and the detected situation meets a condition, or
· The condition is FFS, not precluding applying different conditions for different priorities (if any relevant case happens in priority handling from RAN1 point of view).
· eNB triggers reselection, or
· FFS whether some information needs to reported from UE to eNB
· FFS additional condition(s), e.g.,
· If it is supported that a UE can notify later that it no longer intends to use the resource at a future TTI, reselection triggering condition related to this notification.
· Reselection triggered by notification on resource collision from another UE
· Reselection triggered by sensing of resources utilization above a threshold
· Reselection triggered by higher layer
· Other conditions are not precluded

	FFS: whether the value for the counter needs to be configured.

FFS: how eNB triggers reselection, RRC, MAC, or PHY signaling?

	· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed


	Configure multiple SPS configurations in dedicated signaling. The SPS configuration includes:

· MCS;

· Periodicity;


	RAN2 agreements
	Possible impacts

	· Geographical location reporting at AS layer will be introduced.  Layer 1 reporting mechanism is not needed.  FFS if RRC signalling and/or MAC CE is used.  Details of what is contained in the location reporting is FFS.   

· It is up to the eNB implementation when and how to use the geo-location.  The eNB can configure the UE to report.  

· Mode 2 operation should be designed to work without the need for UE dedicated reporting.  

· eNB provides configuration for reporting.  RAN2 will consider both periodical reporting, event trigger and one-shot reporting.  FFS how this is implemented.

· Mapping of geographical location and resources can be done on a zone concept.  How the zones are defined is FFS.   FFS if this mapping can be used for UL geo reporting to optimize the signalling (if needed).  
FFS if the same mechanism is adopted for OOC or no such optimizations are applied for OOC.  
	Resource pools configured in SIB or dedicated signaling needs to be associated with a zone.

	=>
Transmissions to both PC5 and Uu of the same message is excluded

=>
If there is a path switching mechanisms we should target a simple solution
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