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1. Introduction
The study on NR V2X was approved in RAN#80 for REL-16. The recent SID in [1] contains PC5 RAT selection as one of objectives:

	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.


The PC5 RAT selection also has been studied in SA2 and is specified as key issue #2 in [2]. Two solutions such as solution #12 and #13 are provided in [2]. 
	5.2
Key Issue #2: 3GPP PC5 RAT selection for a V2X application
5.2.1
General description
A UE may support multiple radio access technologies (RATs) over PC5 interface, including LTE and NR. For such UE, the most suitable 3GPP PC5 RAT(s) for V2X applications should be selected based on various criteria. For example, for the V2X application requiring low latency, the PC5 RAT that meets the required latency should be selected.
To support the proper selection of 3GPP PC5 RAT to use for a V2X application, the following aspects need to be studied:
-
What parameters should be considered as input to 3GPP PC5 RAT selection for each V2X application, e.g. QoS parameters, RAN related parameters such as expected range of a RAT, operator policy, preferences for each V2X application, peer UE capabilities, etc.?
-
When and how the 3GPP PC5 RAT selection is performed? Is the 3GPP PC5 RAT selected before sending/receiving each V2X message, or is the 3GPP PC5 RAT selected based on static configuration for each V2X application?
-
How can 3GPP system support the 3GPP PC5 RAT selection for the V2X application?

….
	


2. Discussion
In Rel-15, we defined "Tx Profiles" to select appropriate PC5 transmission mechanism for V2X services between Rel-14 LTE PC5 and Rel-15 LTE PC5. It operates as below:

a)
The "Tx Profiles" are configured in the UE and associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications.

b)
The V2X layer checks the V2X service of a packet from the upper layer and identifies the corresponding "Tx Profile". It is noted that the contents of "Tx Profile" is transparent to the V2X layer.
c)
The V2X layer passes the packet to AS layer with a pointer to the identified "Tx Profile".

d)
The AS layer transmits the packet over PC5 based on PC5 transmission mechanism indicated by the identified "Tx Profile".

When NR PC5 is introduced, using "Tx Profiles" with appropriate enhancements can be considered.

Two options are captured in TR 23.786 [2] and can be discussed from AS layer perspective.

1) Option#1 (corresponding to Solution#12 in [2])

This option proposes to extend "Tx Profiles" for NR PC5 which means additional "Tx Profiles" such as "Tx Profile 3", "Tx Profile 4" and so on can be defined for NR PC5.
Overall operations for this option would be as below:
a1)
 The "Tx Profiles" are configured in the UE and associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications.
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b1)
 The V2X layer checks the V2X service of a packet from the upper layer and identifies the corresponding "Tx Profile". It is noted that the contents of "Tx Profile" is transparent to the V2X layer.

c1)
 The V2X layer passes the packet to AS layer for LTE as well as AS layer for NR with a pointer to the identified "Tx Profile" because the V2X layer does not know the contents of the identified "Tx Profile" is about LTE PC5 or NR PC5.
NOTE: Although "Tx Profile 1" and "Tx Profile 2" are obviously about LTE PC5, it is unlikely sure whether "Tx Profiles" only for NR PC5 will be defined from "Tx Profile 3".
d1)
 Each AS layer decides whether or not the V2X packet needs to be transmitted based on information from the identified "Tx Profile".

If the identified "Tx Profile" is about LTE PC5, LTE AS layer transmits the packet over LTE PC5 based on PC5 transmission mechanism indicated by the identified "Tx Profile". In this case, NR AS layer should discard the V2X packet.
If the identified "Tx Profile" is about NR PC5, NR AS layer transmits the packet over NR PC5 based on PC5 transmission mechanism indicated by the identified "Tx Profile". In this case, LTE AS layer should discard the V2X packet.
2) Option#2 (not exactly corresponding to Solution#13 in [2], but possibly corresponding to Solution#13 with some improvement)

This option proposes to define a mapping of PC5 RAT type (i.e. LTE PC5 or NR PC5) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application. The mapping also includes "Tx Profiles" to select appropriate PC5 transmission mechanism for V2X services among multiple PC5 transmission mechanism for each PC5 RAT.

Overall operations for this option would be as below:

a2)
 The PC5 RAT type and "Tx Profiles" are configured in the UE and associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications.
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b2)
 The V2X layer checks the V2X service of a packet from the upper layer, and identifies the corresponding PC5 RAT type and "Tx Profile". It is noted that the contents of "Tx Profile" is transparent to the V2X layer.

c2)
 If the identified PC5 RAT type is LTE, the V2X layer passes the packet to AS layer for LTE with a pointer to the identified "Tx Profile".

 If the identified PC5 RAT type is NR, the V2X layer passes the packet to AS layer for NR with a pointer to the identified "Tx Profile".
d2)
 The corresponding AS layer transmits the packet over PC5 based on PC5 transmission mechanism indicated by the identified "Tx Profile".
Observation: If the V2X layer is not possible to identify PC5 RAT type for V2X services, unnecessary operations in V2X layer and AS layer would occur that V2X layer should pass all V2X packets to both AS layers and AS layer should discard the V2X packet not mapped for PC5 RAT to be transmitted.

Proposal 1: It is proposed for V2X layer to identify PC5 RAT type for V2X services, i.e. to perform PC5 RAT selection based on a mapping of PC5 RAT type (i.e. LTE PC5 or NR PC5) and the V2X services.

Proposal 2: It is proposed to define "Tx Profiles" for each PC5 RAT to select appropriate PC5 transmission mechanism for V2X services among multiple PC5 transmission mechanism for each PC5 RAT.

3. Conclusion
In this contribution, we discuss PC5 RAT selection issue and provide proposals and observation as follows:
Observation: If the V2X layer is not possible to identify PC5 RAT type for V2X services, unnecessary operations in V2X layer and AS layer would occur that V2X layer should pass all V2X packets to both AS layers and AS layer should discard the V2X packet not mapped for PC5 RAT to be transmitted.

Proposal 1: It is proposed for V2X layer to identify PC5 RAT type for V2X services, i.e. to perform PC5 RAT selection based on a mapping of PC5 RAT type (i.e. LTE PC5 or NR PC5) and the V2X services.

Proposal 2: It is proposed to define "Tx Profiles" for each PC5 RAT to select appropriate PC5 transmission mechanism for V2X services among multiple PC5 transmission mechanism for each PC5 RAT.
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