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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

4: 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 contribution, we discuss the techniques which needs to be studied to support RAT and interface selection.
2 Discussion
In general, in our understanding, the framework would be 

Step-1: Application make the decision on PC5 / Uu interface selection, and submit the packet into AS layer;

Step-2: AS layer make the decision on LTE/NR RAT selection.

In the following, we describe the details of the interface / RAT selection procedure.

2.1 Uu / PC5 Interface selection by upper layer

For the interface selection, the key problem is whether AS layer needs to make a decision on Uu interface or PC5 interface, for which some difficult points are as follows:
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Figure 1 Protocol stack for IP (TCP/UDP and IP) and non-IP (BTP/GN and WSMP)

· The protocol stack for Uu / PC5 are separated, where the former one is more based on TCP/IP, and the latter one is more based on WSMP or BTP/GeoNetworking, i.e., the interface selection has already been done before packet enters into the AS layer;

· Or even if one consider IP-based packet for both PC5 and Uu, the IP address for PC5 and Uu may not be the same, so that it is hard for AS layer to do interface selection either;

Proposal 1 Rely on upper layer for Uu / PC5 interface selection.

A further issue is whether there is any signalling from AS layer to upper layer needed to assist the interface selection. As indicated in Figure 1, if any indication is introduced, the indication is to be sent from AS layer to TCP/UDP layer / application layer, i.e., it relies on the premise that the TCP/ UDP layer or application layer has a clear definition of the cross-layer indication. In other words, the specification effort from 3GPP only, but without coordination with TCP/UDP layer / application layer is meaningless.

Proposal 2 RAN2 does not pursue cross-layer indication definition to assist upper layer for interface selection.
2.2 RAT selection by AS layer
2.2.1 PC5 RAT selection
TX profile was introduced in Rel-15 in order to handle the non-backwards compatible features on PC5. The spirit can be further extended to handle the further develop in Rel-16. I.e., AS layer based on the TX profile from higher layer to select RAT for PC5 interface. Furthermore, the need of RAT selection only exist for broadcast, considering unicast and group-cast are not supported by LTE-V2X.
Proposal 3 Use TX profile to handle the RAT selection for PC5 interface for broadcast traffic, while select NR-V2X only for unicast and broadcast traffic.
In more details, TX profile was introduced not only for R14/R15 selection, but also essentially for non-backwards compatible features selection. In R15, it is about the usage of new rate matching scheme, and new TBS / MCS table, all of which are mandatory for R15 LTE-V2X reception. Assuming in R16, there are some optional non-backwards compatible features introduced, for broadcast traffic, the UE has to rely on TX profile for the selection of these features
Proposal 4 For broadcast traffic, if any optional non-backwards compatible features introduced for R16 NR-V2X reception, TX profile has to provide indication for TX-UE to select these features.

For unicast and groupcast, AS layer configuration procedure can help the TX-UE to select on the optional non-backwards compatible features, instead of relying on TX profile.

Proposal 5 For unicast and groupcast traffic, if any optional non-backwards compatible features introduced for R16 NR-V2X reception, AS layer configuration procedure can be used for TX-UE to select on these features.
2.2.2 Uu RAT selection

This topic falls into the general discussion for Uu interface, i.e., the inter-frequency and inter-RAT Cell Reselection – for which the basic procedure is already established in R15. 
At the RAN2#1801 AdHoc meeting in Vancouver, the following agreements were made related to the service specific UE behaviour while camping;
Agreements

1
The idle UE considers the frequency to be the highest reselection priority if the idle UE prefers to receive its interested service while camping on a frequency on which it is provided, as in LTE. FFS which service is applied for this rule.

2
Prioritization of multiple services when the idle UE cannot receive all is up to UE implementation. 

Based on the above agreement, the UE camps in the frequency with the highest reselection priority. And further in RAN2#101bis meeting, it was agreed that
=>
Service based cell reselection should be supported in R16.

So that to following the agreement so far, priority based frequency/RAT selection could be supported for NR-V2X.
Proposal 6 Support service-specific Uu frequency / RAT selection for NR-V2X.

Yet these agreement does not touch upon the intra-frequency cell reselection, i.e., the cell ranking procedure should be kept as it is, i.e., relying on cell quality only.

Proposal 7 RAN2 does not pursue revision of cell ranking procedure for NR-V2X.
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
Rely on upper layer for Uu / PC5 interface selection.
Proposal 2
RAN2 does not pursue cross-layer indication definition to assist upper layer for interface selection.
Proposal 3
Use TX profile to handle the RAT selection for PC5 interface for broadcast traffic, while select NR-V2X only for unicast and broadcast traffic.
Proposal 4
For broadcast traffic, if any optional non-backwards compatible features introduced for R16 NR-V2X reception, TX profile has to provide indication for TX-UE to select these features.
Proposal 5
For unicast and groupcast traffic, if any optional non-backwards compatible features introduced for R16 NR-V2X reception, AS layer configuration procedure can be used for TX-UE to select on these features.
Proposal 6
Support service-specific Uu frequency / RAT selection for NR-V2X.
Proposal 7
RAN2 does not pursue revision of cell ranking procedure for NR-V2X.
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