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Abstract: This paper clarifies the terminology used for out of network scenario in the TR 22.885. 
1. Introduction
In TR 22.885 V1.0.0, there is an Editor’s note:
	Section 5.2.5
Editor's Note: The terminology used, E-UTRA(N), to reflect the case where there is no network (out of coverage) needs to be clarified.
Section 6.1
Note 2: 	It is FFS whether V2I/N Services shall be supported when not served by E-UTRAN. 


This contribution tries to resolve the issue. 
2. Discussion
Depending on the possible separation of V2X spectrum and non-V2X spectrum, following scenarios exist.




Figure 1 Example scenario

For figure (a) and (b), wWhile the case of Vehicle A, B, C and E is straight-forward to classify whether it is within network coverage or not, the case of vehicle D is somewhat unclear. I.e,To be specific, the vehicle D is served by eNB in terms of non-V2X service, but is not served by eNB in terms of V2X service. Though the vehicle D is within a service boundary of an eNB, it cannot be provided with V2X service with any eNB.
Figure (c) illustrated another scenario where the control signalling from eNB to vehicle F and vehicle G for V2X service occurs in the Non-V2X spectrum, and the associated V2X data exchange between vehicle F and vehicle G occurs in the V2X spectrum.
Observation 1:
When spectrum for V2X and non-V2X is not separated, if a UE is served by eNB for Non-V2X service, it is also served by eNB for V2X service. 
Observation 2:
[bookmark: _GoBack]When spectrum for V2X and non-V2X is different, a UE can be served by eNB for V2X service if at least the V2X control signalling occur over the non-V2X spectrum. cannot sometimes connects to eNB supporting V2X while it can connect to eNB supporting non-V2X. 

By the way, current TR includes following descriptions.
	Section 4.2
However, UEs supporting V2V Service can exchange such information when served by or not served by E-UTRAN.
Section 4.4
However, UEs supporting V2P Service can exchange such information even when not served by E-UTRAN.


The intention of these sentences is that V2V and V2P should be supported anywhere. Thus, in above figure 1, the vehicle D should be able to exchange V2V and V2P information.
If the state “out of coverage” is defined in terms of eNB for non-V2X service, the vehicle D is served by eNB. For the UE, the mechanisms developed for ‘out of coverage’ cannot be used and the vehicle D is not provide any V2X service. But, if the vehicle D is regarded as ‘out of coverage, measures for ‘out of coverage’ V2X can be used. Thus, the state of “out of coverage” should be defined in terms of eNB which can support V2X service.
Proposal 1:
To describe the case where there is no network (out of coverage) for V2X, following expression is used:
- “not served by E-UTRAN which supports V2X service”

There is FFS in the section 6.1
	Note 2:      It is FFS whether V2I/N Services shall be supported when not served by E-UTRAN. 


V2N is communication between a serving entity and the vehicle. Thus, it cannot be supported without eNB, because eNB bridges the connection between a vehicle and a serving entity. But the used connection is not necessarily to be based on LTE. In fact, through the unicast bearers of 2G or 3G, V2N service can be provided. In this sense, for V2N, not only E-UTRAN but also GSM and UTRAN should be considered, regardless of whether it supports V2V/P/I or not.
If RSU is implemented in an UE, then communication between vehicle and the RSU should be supported even when there is no eNB nearby. Current TR already includes a use case for this. But if RSU is implemented in an eNB, then V2I service cannot be provided when there is no eNB.
Proposal 2:
V2N service is not supported when not served by any of E-UTRAN, GSM and UTRAN.
Proposal 2:
When RSU is implemented in a UE, V2I service is supported even when not served by E-UTRAN which supports V2X service. When RSU is implemented in an eNB, V2I service is not supported when not served by E-UTRAN which supports V2X service. 
3. Proposal
It is proposed to agree text proposals attached below. 


* * * * Start of First Change * * * *

[bookmark: _Toc429671240]4.2	Vehicle-to-Vehicle (V2V)
E-UTRAN allows such UEs that are in proximity of each other to exchange V2V-related information using E-UTRA(N) when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2V Service can exchange such information when served by or not served by E-UTRAN which supports V2X service.
The UE supporting V2V applications transmits application layer information (e.g. about its location, dynamics, and attributes as part of the V2V Service). The V2V payload must be flexible in order to accommodate different information contents, and the information can be transmitted periodically according to a configuration provided by the MNO. 
V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU

[bookmark: _Toc429671242]4.4	Vehicle-to-Pedestrian (V2P)
E-UTRAN allows such UEs that are in proximity of each other to exchange V2P-related information using E-UTRAN when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2P Service can exchange such information even when not served by E-UTRAN which supports V2X service.
The UE supporting V2P applications transmits application layer information. Such information can be transmitted either by a vehicle with UE supporting V2X Service (e.g., warning to pedestrian), or by a pedestrian with UE supporting V2X Service (e.g., warning to vehicle).
V2P includes the exchange of V2P-related application information between distinct UEs (one for vehicle and the other for pedestrian) directly and/or, due to the limited direct communication range of V2P, the exchange of V2P-related application information between distinct UEs via infrastructure, e.g., RSU.


[bookmark: _Toc429671255]5.2.5		Potential Requirements
Note 1: 	Some example informative V2X parameter sets are offered in Annex A of this document.
The following potential requirements are derived from this use case:
[PR.5.2.5-001]	The E-UTRA(N) shall be able to support high mobility performance (e.g. support a maximum relative velocity of 280 km/h. 
[PR.5.2.5-002]	The E-UTRA(N) shall be able to support a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds). 
[PR.5.2.5-003]	The E-UTRA(N) shall be able to support a maximum latency of 100ms.
[PR.5.2.5-004]	The MNO network shall be able to support anonymity and integrity protection of communication.
Editor's Note: The terminology used, E-UTRA(N), to reflect the case where there is no network (out of coverage) needs to be clarified.
[PR.5.2.5-005]	A UE that supports V2V Service shall be able to transmit an event-driven V2V message immediately after it has been triggered by the V2V Service layer.
[PR.5.2.5-006]	A UE that supports V2V Service shall be able to receive an event-driven V2V message.
[PR.5.2.5-007]	The E-UTRA(N) shall be able to support a message size of 50-300 bytes, which can be up to 1200 bytes.
Note 2: 	The content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current location, speed, acceleration and optional estimated trajectory
Note 3: 	The above message size does not take into account security overhead that can be added by application layer.
[PR.5.2.5-008] 	The E-UTRA(N) shall be able to support a maximum frequency of 10 V2V messages per second.
[PR.5.2.5-009]	The E-UTRA(N)shall be able to support high reliability without requiring application-layer message retransmissions.


[bookmark: _Toc429671316]5.13	V2X in areas outside network coverage
[bookmark: _Toc429671317]5.13.1	Description
This use case describes V2X communication when one or more vehicles are located in an area not served by E-UTRAN which supports V2X service. 


Figure 5.13.1-1: Vehicles outside network coverage
[bookmark: _Toc429671318]5.13.2	Pre-conditions
Vehicle A and B are passenger vehicles equipped with UEs supporting V2V Service. 
Vehicle A and B are located in the area which is not served by E-UTRAN which supports V2X service.
Vehicle A and B are pre-configured with parameters effective in the area when not served by E-UTRAN which supports V2X service.
[bookmark: _Toc429671319]5.13.3	Service Flows
Vehicle A and Vehicle B start transmission of traffic safety-related messages through E-UTRA radio using the pre-configured parameters.
Both vehicles are getting close to each other and are within a direct communication range.
By detecting the signal transmitted by each other, Vehicle A and Vehicle B notice the existence of each other. 
After having noticed other vehicle’s existence, each vehicle starts receiving each other’s traffic safety-related messages.
[bookmark: _Toc429671320]5.13.4	Post-conditions
Vehicle A gets aware of the location, and the moving direction and speed of Vehicle B.
Vehicle B gets aware of the location, and the moving direction and speed of Vehicle A.
[bookmark: _Toc429671321]5.13.5	Potential Requirements
Editor's Note: The following requirements applies for licensed spectrum. Other spectrum needs further study.
Editor's Note: It is FFS whether it is the 3GPP network, 3GPP EPC or the 3GPP system which provide means for the MNO to authorize.
[PR.5.13.5-001] 	A UE supporting V2V Service shall be able to transmit and receive V2V Service messages when not served by E-UTRAN. which supports V2X service .
[PR.5.13.5-002] 	A UE supporting V2V Service shall be authorized by the MNO to transmit V2V Service messages when not served by E-UTRAN which supports V2X service.
[PR.5.13.5-003] 	A UE supporting V2V Service shall be authorized by the MNO to receive V2V Service messages when not served by E-UTRAN which supports V2X service.
[PR.5.13.5-004] 	A UE supporting V2V Service shall be able to be pre-configured under MNO control with parameters to be used for the transmission and reception of V2V Service messages when not served by E-UTRAN which supports V2X service.

[bookmark: _Toc429671389]6.1	Consideration on coverage
V2X Service for safety applications shall be supported when vehicles are served by E-UTRAN which supports V2X service and when not served by E-UTRAN which supports V2X service. 
Note 1: 	When network’s coordination is not available out of coverage, in high density situations V2V Service quality may be degraded.
Note 2: 	When RSU is implemented in an eNB, V2I Service It is FFS whether V2I/N Services shall beis not supported when not served by E-UTRAN which supports V2X service. 
Note 3: 	V2N service is not supported when vehicles are not served by any of E-UTRAN, GSM and UTRAN. 
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