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1 Introduction
In RAN#80, a new study item on NR V2X is approved [1]. Among others, one objective of the study item is to study interface/RAT selection for advanced V2X use cases, which is given as below: 

	RAT/Interface selection for operation [RAN2, RAN3]:
In coordination with SA2, study if additional mechanisms are required for decision on whether LTE PC5, NR PC5, LTE Uu or NR Uu shall be used for operation.


In this paper, the issues relevant to interface/RAT selection are discussed. We also propose relevant topics for further study.
2 Discussion
In future 5G network, various 3GPP wireless communication techniques are expected to coexist, namely LTE Uu, LTE PC5, NR Uu and NR PC5. One UE must choose one or multiple from them to transmit any V2X message. In V2X scenario, selecting a proper interface/RAT is critical and challenging due to

· The selected interface/RAT must fulfil service requirements.

· QoS requirements: For instance, Uu interface is suitable for reliable communication over long distance, while PC5 interface is more suitable for short distance communication with stringent latency requirement. Similarly, it is expected that NR and LTE provide different data rate, reliability and latency performances. Thus, achievable QoS by NR and LTE RATs shall be considered when performing RAT selection. Vehicles are moving fast, thus the availability of network connection is unstable.
· Cast mode requirements: For instance, LTE PC5 cannot be selected for V2X services requiring unicast/groupcast communication. 

· Compatibility issue further limits the choice. For example, since LTE PC5 UEs cannot decode messages sent via NR PC5, transmitter UE must select LTE PC5 if LTE PC5 receivers are expected. 

· Service continuity is hard to maintain if one UE frequently switches from one interface/RAT to another.

· RAT availability in a certain carrier for a certain service. For example, it may happen that the network does not support SL communication in a certain carrier for a certain service, or simply enough SL resources are not available to satisfy a certain QoS traffic requirements. Similarly, it may happen that the network does not support Uu communication for a certain service.
· Radio condition in V2X scenario usually changes rapidly in terms of path loss, fast fading and interference etc. 

Proposal 1 When selecting an interface/RAT for V2X message transmission, one shall take at least the following issues into consideration: service requirements, e.g. QoS and cast mode, RAT availability for a given service, service compatibility, service continuity, and radio condition.
In some circumstances, one may also take into account the UE’s subscription information and service level agreements. For instance, it may be agreed between the operator and the service vendor that for a certain V2X service NR Uu connection shall be provided with higher priority compared to LTE Uu.
Proposal 2 When applicable, interface/RAT selection shall also consider UE subscription information and service level agreements.

Based on the discussion above, we observe that interface selection and RAT selection follow the same principles as in Proposal 1 and Proposal 2. Besides, to improve the interface/RAT selection one can make use of information from both upper layers and lower layers. For instance, upper layer information, e.g. UE’s subscription, can help to filter out interface/RAT options violating service level agreements. Possibly, a mapping between V2X service(s) and interface/RAT option(s), which reflects upper layer agreements/regulations, can be (pre)configured to UE upper layers. Lower layer information, e.g. physical layer measurements, can assist UE to understand the condition of each interface/RAT and select one which is estimated to fulfil the QoS requirements. 

Observation 1 Interface selection and RAT selection follow the same principles and can be improved by making use of information from both upper layers and lower layers.

Proposal 3 SA2/RAN2 studies the framework to conduct interface and RAT selection.
Proposal 4 SA2 studies the provisioning of service level information to UE, e.g. V2X service to interface/RAT option(s) mapping.
Proposal 5 RAN1/RAN2 studies relevant AS information, that can assist the interface/RAT selection decision, e.g. taking into account radio conditions, RAT availability, service continuity.
In terms of which entity shall conduct interface/RAT selection, in LTE, it is assumed that upper layers select the interface and inform lower layers. Comparatively, interface/RAT selection at lower layers is seen as another possible solution which is also faster. Before RAN2 studies the protocol details to allow interface/RAT selection at lower layers, we should analyze the scenarios where interface/RAT selection at lower layers is feasible. In addition, RAN2 can agree on basic design principles, for instance, if the interface/RAT (re)selection has impact on upper layers, e.g. IP layer, it should be up to upper layers to make the final decision since the packet format can be inherently different depending on the selected RAT.
Observation 2 Letting lower layers select the interface/RAT is seen as another possible solution.
Proposal 6 RAN2 studies the scenarios where interface/RAT selection at lower layers is feasible and agree on basic design principles, e.g. if the interface/RAT (re)selection has impact on upper layers, e.g. IP layer, it is up to upper layers to make the final decision.
In release 15, TX profile is used to resolve the service compatibility issue. More specifically, each type of V2X service is mapped to a certain transmission format, i.e. release 14 or release 15, which is indicated by a TX profile delivered from upper layer to lower layers. RAT indication using TX profile can be taken as a baseline for RAT selection in NR and RAN2 shall study the potential extension of TX profile to cover more options, e.g. NR PC5.
Proposal 7 RAN2 studies the use of TX profile for RAT selection in NR with potential extension to cover more options. 

Proposal 8 Agree the TP in the Annex.
3 Conclusions

In section 2 we made the following observations:

Observation 1
Interface selection and RAT selection follow the same principles and can be improved by making use of information from both upper layers and lower layers.
Observation 2
Letting lower layers select the interface/RAT is seen as another possible solution.


Based on the discussion in section 2 we propose the following:

Proposal 1
When selecting an interface/RAT for V2X message transmission, one shall take at least the following issues into consideration: service requirements, e.g. QoS and cast mode, RAT availability for a given service, service compatibility, service continuity, and radio condition.
Proposal 2
When applicable, interface/RAT selection shall also consider UE subscription information and service level agreements.
Proposal 3
SA2/RAN2 studies the framework to conduct interface and RAT selection.
Proposal 4
SA2 studies the provisioning of service level information to UE, e.g. V2X service to interface/RAT option(s) mapping.
Proposal 5
RAN1/RAN2 studies relevant AS information, that can assist the interface/RAT selection decision, e.g. taking into account radio conditions, RAT availability, service continuity.
Proposal 6
RAN2 studies the scenarios where interface/RAT selection at lower layers is feasible and agree on basic design principles, e.g. if the interface/RAT (re)selection has impact on upper layers, e.g. IP layer, it is up to upper layers to make the final decision.
Proposal 7
RAN2 studies the use of TX profile for RAT selection in NR with potential extension to cover more options.
Proposal 8
Agree the TP in the Annex.
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RAT and interface selection
The framework to select interface and RAT based on the information from upper and lower layers is studied. When applicable, the following issues shall be taken into consideration: service requirements, e.g. QoS and cast mode, service availability, compatibility, service continuity, radio conditions, UE’s subscription and service level agreements.
Study the scenarios where interface/RAT selection at lower layers is feasible and agree on basic design principles, e.g. if the interface/RAT (re)selection has impact on upper layers, e.g. IP layer, it is up to upper layers to make the final decision.

The use of TX profile for RAT selection in NR is taken as baseline with potential extension to cover more options.
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