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Abstract of the contribution: This paper proposes a solution to key issue#12 and key issue#2 for PC5 operation into TR 23.786.
1. Discussion
According to key issue#12 of TR 23.786, interworking in terms of PC5 operation should be studied so that 5GS V2X capable UEs need to communicate over PC5 with EPS V2X capable UEs for V2X services requiring reception by EPS V2X capable UEs. Therefore, if the V2X services need to be received and decoded by all the surrounding UEs, including EPS V2X capable UEs, 5GS V2X capable UE has to transmit V2X message over LTE PC5 instead of over NR PC5.
	5.12
Key Issue #12: System migration and interworking for eV2X
5.12.1
General description
The eV2X system needs to support both the V2X requirements as specified in TS 22.185 [3], and the eV2X requirements as specified in TS 22.186 [4]. Therefore, the system needs to handle all types of V2X UEs, e.g. UE with EPS V2X capabilities, and UE with 5GS V2X capabilities.

The 5GS V2X capable UE needs to also support the services available via the EPS V2X system, and may need to interact with the EPS V2X capable UEs. This means that interworking towards V2X services via EPS needs to be investigated in order to support same V2X applications running over 5GS V2X and EPS V2X, e.g. any potential new QoS mechanism should also be able to handle QoS based on PPPP.

In addition, the eV2X system based on 5GC defined in TS 23.501 [7] need also be able to interwork with the EPC based V2X system, as one V2X UE may be roaming between the two systems.

For this key issue, the following aspects should be addressed:

-
For PC5, how to support a 5GS V2X capable UE's communication with EPS V2X capable UE for the common services, e.g. basic safety related V2X services. This includes for example the selection of the PC5 RAT and features to use such that the 5GS V2X capable UE's message can be properly received by EPS V2X capable UEs;
Editor's note: This aspect has RAN dependency and needs coordination with RAN WGs.
-
How to operate a 5GS V2X capable UE when it is under a V2X system based on EPS, and how to operate an EPS V2X capable UE when it is under a V2X system based on 5GS, with the understanding that current 5GS interworking principles as defined in clause 5.17 of TS 23.501 [7] are also applied to V2X;
-
How to support roaming/interworking operation of the V2X UE between a V2X system based on EPC and that based on 5GC, e.g. how to handle the V2X policy/parameters from V2X Control Function via EPS and those delivered via 5GS.


This aspect is also related to key issue#2 because this KI can be interpreted that for V2X services requiring reception by EPS V2X capable UEs, 5GS V2X capable UEs has to select LTE PC5 instead of NR PC5 as a 3GPP PC5 RAT to transmit V2X message.
	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?
When studying the above aspects, the following need to be considered:
-
When the UE is non-roaming and when the UE is roaming;
-
When the UE is in coverage and when the UE is out of coverage.
Editor's note: When necessary, RAN WGs should be involved during the study of this key issue.


Therefore, it is observed that a solution for PC5 interworking between 5GS V2X capable UEs and EPS V2X capable UEs described in the first bullet in KI#12 can solve KI#2 with understanding that both issues seek that 5GS V2X capable UEs has to transmit V2X message over LTE PC5 instead of over NR PC5 for V2X services requiring reception by EPS V2X capable UEs.
Observation#1: It is observed that a solution for PC5 interworking between 5GS V2X capable UEs and EPS V2X capable UEs described in the first bullet in KI#12 can solve KI#2 with understanding that both issues seek that 5GS V2X capable UEs has to transmit V2X message over LTE PC5 instead of over NR PC5 for V2X services requiring reception by EPS V2X capable UEs.
Actually, in Rel-15 (for RAN WI "LTE_eV2X-Core"), similar issue was discussed due to the incoming LS from RAN2 on PC5 transmission mechanism selection (S2-183098/ R2-1804090) raising that the backward-compatibility issue with Rel-14 V2X regarding PC5 transmission of V2X messages. This backward-compatibility issue mainly happens because Rel-15 PC5 PHY format is incompatible with the Rel-14 PC5 PHY format which means when Rel-15 UE transmits V2X message by using Rel-15 PC5 PHY format, Rel-14 UEs cannot decode the V2X message. Similarly, it is expected that when 5GS V2X capable UE transmits V2X message by using NR PC5 format, EPS V2X capable UEs cannot decode the V2X message.
Observation#2: It is observed that the backward-compatibility issue with Rel-14 V2X PC5 discussed in Rel-15 and the PC5 interworking issue between 5GS V2X capable UEs and EPS V2X capable UEs come to the same problem.
To resolve the backward-compatibility issue with Rel-14 V2X PC5, SA2 provided RAN1/2 with "Tx Profiles" based approach as a potential approach. Its detail can be seen as below (S2-183968: Reply LS on PC5 transmission mechanism selection).

	SA2 would like to provide the following as a potential approach under the assumption that a static/semi-static configuration, e.g., Tx Profile, can satisfy RAN’s requirements and solve the incompatible PC5 PHY format issue.
a)
The “Tx Profiles” are configured in the UE and associated with the V2X services (PSID or ITS-AID).
b)
The content of the “Tx Profile” can be specified by the AS layer, e.g. similar to that of “radio parameters” container defined in Rel-14 (i.e. SL-V2X-Preconfiguration in TS 36.331).

c)
The V2X layer can check the V2X services of a packet from the upper layer (e.g. based on PSID or ITS-AID) and locate the corresponding “Tx Profile”. The V2X layer passes the packet to AS layer with a pointer to the identified “Tx Profile”. 
d) 
Indicating the 3GPP Release version at upper layer does not seem future proof.


We consider that this "Tx Profiles" approach can also solve the PC5 interworking issue between 5GS V2X capable UEs and EPS V2X capable UEs described in KI#12 as well as KI#2 on 3GPP PC5 RAT selection for a V2X application by extending "Tx Profiles" to cover NR PC5 transmission mechanisms. Contents of TX Profile can be defined by the AS layer while configuration of "Tx Profiles" associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications, needs to be defined by the V2X layer.
Proposal#1: It is proposed to use the "Tx Profiles" approach to solve the PC5 interworking issue between 5GS V2X capable UEs and EPS V2X capable UEs described in KI#12 as well as KI#2 on 3GPP PC5 RAT selection for a V2X application by extending "Tx Profiles" to cover NR PC5 transmission mechanisms. Contents of TX Profile can be defined by the AS layer while configuration of "Tx Profiles" associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications, needs to be defined by the V2X layer.
2. Proposal
The following changes are proposed in TR 23.786.
The proposed solution is to KI#2.
* * * * Start of 1st Change * * * * 

6.X
Solution #X: 3GPP PC5 RAT selection for a V2X application
6.X.1
Functional Description

This solution corresponds to the Key Issue #2 "3GPP PC5 RAT selection for a V2X application".
If the V2X services need to be received and decoded by all the surrounding UEs, including EPS V2X capable UEs, 5GS V2X capable UE has to transmit V2X message over LTE PC5 instead of over NR PC5. This aspect is related to the Key Issue #2 because this key issue can be interpreted that for V2X services requiring reception by EPS V2X capable UEs, 5GS V2X capable UEs has to select LTE PC5 instead of NR PC5 as a 3GPP PC5 RAT to transmit V2X message. 
In Rel-15 (for RAN WI "LTE_eV2X-Core"), there is the backward-compatibility issue with Rel-14 V2X regarding PC5 transmission of V2X messages. This backward-compatibility issue mainly happens because Rel-15 PC5 PHY format is incompatible with the Rel-14 PC5 PHY format which means when Rel-15 UE transmits V2X message by using Rel-15 PC5 PHY format, Rel-14 UEs cannot decode the V2X message. Similarly, it is expected that when 5GS V2X capable UE transmits V2X message by using NR PC5 format, EPS V2X capable UEs cannot decode the V2X message.
Since Rel-14 V2X capable UEs supports the basic safety V2X services/messages, it is expected that to satisfy legacy support, the 5GS V2X capable UE should select the Rel-14 PC5 RAT and format, unless it is specifically configured to not use them. 
To resolve the backward-compatibility issue with Rel-14 V2X PC5, "Tx Profiles" based approach is considered as a potential approach for broadcast.
Editor's note: It is FFS whether this solution can be also applied for unicast and multicast.
In this solution, it is proposed to use the "Tx Profiles" approach to solve the Key Issue #2 on 3GPP PC5 RAT selection for a V2X application by extending "Tx Profiles" to cover NR PC5 transmission mechanisms. Contents of TX Profile can be defined by the AS layer while configuration of "Tx Profiles" associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications, needs to be defined by the V2X layer.
Editor's note: Whether this solution is suitable is depending on design of NR PC5 that will be developed in RAN WGs.s introduced when developing contextge to the networkto transmit and receive non-IP based V2X message over Uu in 5GS









6.X.2
Procedures

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

-
The V2X layer checks the V2X service of a packet from the upper layer (e.g. based on PSID or ITS-AID and/or QoS parameters) and locates the corresponding "Tx Profile". 
-
The V2X layer passes the packet to AS layer with a pointer to the identified "Tx Profile".
-
The AS layer transmits the packet over PC5 based on PC5 transmission mechanism indicated by the identified "Tx Profile".
6.X.3
Impact on existing entities and interfaces
Editor's note: Impacts on existing nodes or functionality will be added.
6.X.4
Topics for further study

Editor's note: Topics for FFS will be collected for this particular functionality.
6.X.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * * 
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