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1. Overall Description:

An LS was sent from RAN to ETSI TC ITS on 29th November 2016 regarding the completion of the work item of LTE-based vehicle-to-everything communications over the sidelink (RP-161788). An LS reply was sent from ETSI TC ITS to RAN on 20th January 2017 (ITS(17)000026r6) with a set of questions on the specification work of V2V support using LTE sidelink. 3GPP RAN2 would like to provide RAN2-related answers to the questions raised by ETSI TC ITS for RAN to take into account when responding to ETSI TC ITS. 

ETSI TC ITS question 1): How does the LTE-Sidelink switch between two scheduling modes (from decentralized to eNB-assisted centralized scheduling)?
RAN2 response 1): 
3GPP RAN2 notes that a UE will operate with the decentralized scheduling mode (called UE autonomous resource selection mode in 3GPP RAN) without eNB coverage. When the UE enters into eNB coverage, it is up to the eNB radio resource control (RRC) signalling configuration whether eNB-assisted centralized scheduling (called scheduled resource allocation mode in 3GPP RAN) or UE autonomous resource selection mode is used by the UE. 
ETSI TC ITS question 2): Has the ECC decision (08) 01 been considered in the specification?
RAN2 response 2): 

It is expected to be answered by other groups.
ETSI TC ITS question 3): Only sidelink for V2V operation is shown in the LS; are some other modes possible in LTE-V2X?
RAN2 response 3): 

V2V operation can occur on the sidelink or via the cellular network when available. When in-network coverage, how to perform V2V is determined by UE’s application layer based on network configuration.
ETSI TC ITS question 4): What is the status of the work items within 3GPP related to LTE-based V2X and whether 3GPP could provide ETSI TC ITS with the intended timelines regarding the work items, in particular when the 3GPP specification on release 14 is fully available (freeze date)?
RAN2 response 4): 

The 3GPP Release 14 specification work for LTE-based V2X work item is expected to be frozen by March 2017 as well.
ETSI TC ITS question 5): Based on the information provided, ETSI TC ITS understands that the PC5-interface is intended to operate in 5.9GHz ITS spectrum and the Uu-interface operates in spectrum with an IMT designation.
ETSI TC ITS question 5-a): Which frequency ranges "E-UTRA Operating Bands" are considered for LTE-based V2X Uu-interface?
RAN2 response 5-a): 

From 3GPP RAN2 perspective, there is no restriction on the frequency ranges considered for LTE-based V2X Uu-interface. It is expected to be answered by other groups.
ETSI TC ITS question 5-b): Could both interfaces use the same band, for example in an adjacent channel operation?
RAN2 response 5-b): 

From 3GPP RAN2 perspective, there is no restriction to prohibit both interfaces to use the same band. It is expected to be answered by other groups.
ETSI TC ITS question 5-c): Is 3GPP considering other frequency ranges as the European 5.9 GHz band for the PC5-interface?
RAN2 response 5-c): 

From RAN2 perspective, there is no restriction on the frequency ranges used for PC5 interface. It is expected to be answered by other groups.
ETSI TC ITS question 5-d): Could the PC5-interface operate in principal in all E-UTRA Operating Bands, or there are some restrictions?  

RAN2 response 5-d): 

From RAN2 perspective, there is no restriction on operating bands used for PC5 interface. It is expected to be answered by other groups.
ETSI TC ITS question 6): Can 3GPP provide the latest Technical Specification for the V2X technology, in particular the physical layer specification?
RAN2 response 6): 

The V2X L2/L3 specifications approved in the March 2017 RAN are attached.

ETSI TC ITS question 7): ETSI TC ITS understands that the LTE-based V2X technology needs a synchronization signal (e.g. GNSS or Uu-Interface). In case such a signal is not available, is an LTE-based V2X unsynchronized setting considered?
RAN2 response 7): 

It is expected to be answered by other groups.
ETSI TC ITS question 7-a): ETSI TC ITS assumes that, if a GNSS or Uu-Interface synchronization signal is not available a ITS station will use other LTE-based V2X transmissions for synchronization, is this assumption correct?
RAN2 response 7-a): 

It is expected to be answered by other groups.
ETSI TC ITS question 7-b): What is the behaviour if two cluster of ITS stations without GNSS or Uu-Interface synchronization approaching each other (e.g. in a tunnel), how long will the resynchronization take to synchronize those clusters?
RAN2 response 7-b): 

It is expected to be answered by other groups. RAN2 notes that the synchronization procedure is described in section 5.10.7 of TS 36.331.
ETSI TC ITS question 8): Is a multi-operator scenario considered and addressed in the 3GPP specification for LTE-based V2X?
RAN2 response 8): 

Yes, multi-operator scenario is considered and addressed in 3GPP specifications for LTE-based V2X.
ETSI TC ITS question 8-a): How will one vehicle communicate with another vehicle belonging to another operator in different spectrum?
RAN2 response 8-a): 

For LTE PC5-based V2X communication, a vehicle can receiveV2X on the spectrum of another operator, so as to communicate with vehicles that belong to another operator and are transmitting on a different spectrum.

ETSI TC ITS question 8-b): How can resource allocation be handled in multi-operator scenarios?
RAN2 response 8-b): 

If different operators have separate spectrums or resources for V2X, they can handle resource allocation independently for themselves. If multiple operators are sharing spectrum(s) or resources for V2X, there are at least following options for them to perform resource allocation:

1) Option1: the operators can configure resource pools for the shared spectrum/resources in RRC signalling, and can configure vehicles to use UE autonomous resource selection mode on the resource pools, so that all vehicles of different operators can transmit on the shared spectrum/resources based on sensing.
2) Option2: A Uu-spectrum can be shared by different operators and is designated to perform resource allocation for vehicles of multiple operators.
It is up to operators to decide whether to operate V2X on shared spectrum/resources or separate ones.
ETSI TC ITS question 8-c): Is there a cross border situation considered?
RAN2 response 8-c): 

3GPP RAN2 has not identified specific issues for the cross border situation. 
ETSI TC ITS question 8-d): Is a seamless handover supported?
RAN2 response 8-d): 

3GPP RAN2 notes that a vehicle can perform V2X on LTE PC-5 interface even during handover. 
ETSI TC ITS question 9): How exactly will the geographical dependent allocation of radio resources work, if no cellular network or RSU is available?
RAN2 response 9): 

In case there is no cellular network or RSU available, the geographical dependent allocation of radio resources can work based on the parameters pre-configured in vehicles. 
ETSI TC ITS question 9-a): In addition if a GNSS signal for the geographical location is as well not available (e.g. in an underground car park), how will the radio resources allocation work?
RAN2 response 9-a): 

In case a GNSS signal for the geographical location is not available (e.g. in an underground car park), the geographical dependent allocation can work based on the vehicle’s latest geographical location obtained before.
2. Actions:
To RAN:

Action: RAN2 respectfully ask RAN to take the above information, along with any information provided by RAN1 and RAN4, into account when responding to ETSI TC ITS. 
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