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1 Introduction

One objective of NR V2X SI is to study if additional mechanisms are required for RAT selection and interface selection [1]. The email discussion [103bis#40] collects companies views about RAT/Interface selection for NR V2X. In this contribution, we describe in more details our views on RAT/Interface selection. 
2 RAT selection for sidelink
In the email discussion [2], most companies agreed that RAT selection for SL communication is associated with the service type. In general, we think that NR V2X UEs need to support the following service types
· Service type 1: Basic safety services

· Service type 2: Advanced services with stringent QoS requirements

· Service type 3: Advanced services with non-stringent QoS requirements.

Service type 1 should be carried in LTE SL RAT to ensure backward compatibility of the service (this may, of course, depends on the region and operator deployment of V2X in that region). Service type 2, should use NR SL RAT as they would not be supported by LTE RAT. Service Type 3 could use either NR or LTE SL RAT or both NR and LTE SL RAT, i.e., Option 3 and Option 4 in the email discussion. 
For Service type 1 and type 2 SL RAT selection can be performed by upper layers. In LTE V2X, Tx profile is used by the upper layers to select between R14 or R15 transmission format in AS layer. Similarly, NR V2X SL RAT selection for such service can be done by reusing Tx profile. Specifically, we can create a new Tx profile such as R16 NR format for transmission in NR SL RAT. For Service type 3, upper layers may indicate the Tx profile as "LTE SL or NR SL", or may not provide any profile. Therefore, AS layer needs to determine the SL RAT for such service. 
Proposal 1:
AS layer performs RAT selection in the cases where upper layers do not provide a RAT for transmission of a packet/flow.

For this case, there are two ways the AS layer can perform RAT selection 
· Option 1: Static/semi-static mapping between service and RAT

· Option 2: No mapping between service and RAT

For the in-network coverage (InC), the service to RAT mapping can be semi-statically configured by the network. Although the network could reconfigure such a mapping to account (for instance) for loading conditions, it would burden the NW to have to manage services (i.e. PSID) which was not done in LTE V2X.  For out of network coverage (OoC), the UE would need to use preconfiguration to perform RAT selection. Although simple to implement at the UE, it is not flexible since it does not take into account the load in each RAT. In our view, it would be beneficial that the service can be associated with both RATs.

Proposal 2:
A service can be associated with both LTE and NR SL RAT when upper layers does not provide a transmission RAT for a packet.

RAT selection can be (pre-)configured based on QoS and radio condition/utilization in each RAT. When transmission in one RAT is congested, the UE may send the packet over the other RAT. Therefore, load balancing among different RATs and spectrum efficiency of the system can be improved. For the InC, the network can configure the RAT selection rules and for OoC it can be (pre-)configured.

Proposal 3:
RAT selection is determined based on QoS and radio resource condition/utilization in each RAT.
When LTE RAT is selected, the UE may need to select R14 or R15 transmission format. In LTE V2X, when a packet from upper layer is not tagged with a Tx profile, the UE always uses R14 Tx profile. However, in NR V2X, it is possible that the upper layers does not provide the RAT for advanced services. These advanced services do not need to be decoded by R14 LTE V2X UE. If the UE selects R14 transmission format, all UEs can decode the message. Otherwise, if the UE selects R15 transmission format, R14 V2X UE is not able to decode the message. However, using R15 transmission format, may help achieve better spectrum efficiency.
Proposal 4:
RAN2 studies transmission format selection, i.e., R14 vs. R15, when LTE SL RAT is selected

3 Uu/SL interface selection

In the email discussion, the following factors were considered in the Uu/SL interface selection

· Factor 1: Interface availability

· Factor 2: Radio resource load status

· Factor 3: Link quality measurements of PC5 and/or Uu interface 
· Factor 4: QoS requirement of V2X service

In general, we think that depending on the flexibility of the design of interface selection, each factor can be considered accordingly. In our view, Factor 1 should be considered for interface selection since it was the factor considered in case of LTE. In addition, factor 2 should be considered for congestion control; the UE should be allowed to switch between SL and Uu interface if the SL carrier or Uu carrier is congested. Furthermore, in our view when the UE detects RLF in the Uu interface or  SL blockage (e.g., for unicast scenarios), the UE should be allowed to switch the interface to maintain the continuity of the V2X services. Finally, Factor 4 should be considered as well since each interface may be able to support different QoS requirements.
Proposal 5:
The following factors are considered for Uu/SL interface selection

· Interface availability

· Radio resource load status
· Link quality of PC5 and/or Uu interface
· QoS requirement of V2X service
During the email discussion, a majority of companies think the upper layers should perform Uu/SL interface selection based on some of the above factors. The main issue pointed out by most companies is that the upper layers would not know what packet format to use (SL or Uu).  

In our view, the upper layers are typically not provided with AS measurements such as link quality or CBR.  Even if such measurement are provided by AS layer, the upper layer will likely not be able to interpret them. Instead, AS should perform interface selection and provide such decision to the upper layer.  Once this decision is made (e.g. on a per service, per flow basis, or for all traffic), the upper layers can then 
Proposal 6:
AS layer performs Uu/SL interface selection and informs upper layers of that decision.  Whether that decision is performed per service, per flow, or for all traffic is FFS. 
4 Conclusion

In this contribution the following conclusions were made about RAT selection for NR V2X:

Proposal 1:
AS layer performs RAT selection in the cases where upper layers do not provide a RAT for transmission of a packet/flow.

Proposal 2:
A service can be associated with both LTE and NR SL RAT when upper layers does not provide a transmission RAT for a packet.

Proposal 3:
RAT selection is determined based on QoS and radio resource condition/utilization in each RAT.
Proposal 4:
RAN2 studies transmission format selection, i.e., R14 vs. R15, when LTE SL RAT is selected

Proposal 5:
The following factors are considered for Uu/SL interface selection

· Interface availability

· Radio resource load status
· Link quality of PC5 and/or Uu interface
· QoS requirement of V2X service
Proposal 6:
AS layer performs Uu/SL interface selection and informs upper layers of that decision.  Whether that decision is performed per service, per flow, or for all traffic is FFS. 
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