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Abstract of the contribution: this paper discusses the mapping relation between PC5 signalling connection and V2X Services, mainly taking the mapping between radio frequency and PSIDs into account.  
1
Introduction
In SA2#132 the relationship between the V2X Services and PC5-S connection was still unclear. This paper discusses the mapping relation between PC5-S connection and V2X Services, mainly taking the mapping between radio frequency and PSIDs into account.
Rev 1:
add general description in clause 5, to avoid redundant descriptions.
2
Analysis
From a V2X-layer and PC5-S layer perspective, either One-to-One mapping or Many-to-One mapping between V2X Service ID(s) to PC5-S connection are workable. Because the per V2X Service ID(s) per data flow packets can be filtered into different PC5 QoS Flows by the Tx UE. 

But it is noticed that currently, there are mappings from V2X Services (e.g. PSIDs or ITS-AIDs) to V2X radio frequencies with Geographical Area(s) and are provisioned to UE. The figure1 depicts Channel allocation for the 5 GHz frequency range, which is referenced from the standard ETSI EN 302 663. It means that different V2X Services shall be sent in different radio frequencies. Consequently, the issue becomes that the SA2 layer need to differentiate the V2X packets into corresponding radio frequencies before passing down to the AS layer, i.e. the V2X layer shall guarantee that the PC5 QoS Flow only mapped to one set of radio frequencies. The following gives two solutions accordingly.
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Figure 1: Channel allocation for the 5 GHz frequency range
2.1 Solution#1: Mapping between V2X Service ID and PC5-S connection is 1-to-1
As shown in figure2, this solution differentiates the V2X Services by One-to-One mapping. As one PC5-S only has one V2X Service, the PC5 QoS Flow is only mapped to one set of V2X radio frequencies, thus AS layer can send the all the data/signalling in the associated V2X radio frequencies.
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Figure 2
2.2 Solution#2: Mapping between V2X Service ID and PC5-S connection is Many-to-One
As shown in figure3, one PC5-S has many V2X Services, but due to the provisioned mapping between V2X Services(e.g. PSIDs or ITS-AIDs) and V2X radio frequencies in the UE by PCF, the V2X layer can filter the V2X Services that mapped to the same set of V2X radio frequencies, so the PC5 QoS Flow in the PC5-S connection is only mapped to one set of V2X radio frequencies, thus AS layer can send the all the data/signalling in the same associated V2X radio frequencies.
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Figure 3
Obviously, compared to Solution#1, Solution#2 can minimize the amount of the PC5-S connections between two UEs, which reduce the cost for signalling maintenance and security negotiation.

4
Text Proposal
It is suggested to introduce the new Packet Filter Set into TS 23.287.
******************* Beginning of Changes *******************
5.1.2
Authorization and Provisioning for V2X communications over PC5 reference point

5.1.2.1
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:
1)
Authorization policy:
-
When the UE is "served by E-UTRA" or "served by NR":

-
PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point when "served by E-UTRA" or "served by NR".

For each above PLMN:

-
RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.

-
When the UE is "not served by E-UTRA" and "not served by NR":

-
Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR".

-
RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.

2)
Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":

-
Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

Editor's note:
The radio parameters (e.g. frequency bands) are to be defined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.

NOTE:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters per RAT for PC5 Tx Profile selection:

-
The mapping of service types (e.g. PSID or ITS-AIDs) to Tx Profiles.

Editor's note:
The Tx Profiles are to be defined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.

4)
Policy/parameters related to privacy:

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.
5)
Policy/parameters when LTE PC5 is selected:

Same as specified in 3) Policy/parameters in clause 4.4.1.1.2 of TS 23.285 [8] except for the mapping of service types to Tx Profiles and the list of V2X services with Geographical Area(s) that require privacy support.
6)
Policy/parameters when NR PC5 is selected:

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies with Geographical Area(s).
-
For unicast, the UE establishes separate PC5 unicast links for the V2X services with different V2X frequency sets. The UE can reuse the existing PC5 unicast link for other V2X services with the same V2X frequency set for subsequent request.
-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application for broadcast.

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application for groupcast.

-
The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
Editor's note:
The V2X frequencies with Geographical Area(s) will be determined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.

Editor's note:
Which QoS parameter(s) is used and how to determine the QoS parameter(s) is based on the conclusion of Key Issue #4 of TR 23.786.

******************* End of Changes *******************
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