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Abstract of the contribution: This contribution proposes update to the interworking between EPS V2X and 5GS V2X.
Discussion
(1) Restructuring clause 4.3

Clause 4 only covers the Architecture model, contents under clause 4.3.2, 4.3.3 and 4.3.4 are high level description for interworking aspects between EPS V2X and 5GS V2X, they should be moved to a new sub-clause under clause 5.
(2) PDU Session type and PDN type handling when UE moves between EPS and 5GS
In clause 5.17.2.1 of TS 23.501, it says:

PDU Session types "Ethernet" and "Unstructured" are transferred to EPC as "non-IP" PDN type (when supported by UE and network). UE sets the PDN type to non-IP when it moves from 5GS to EPS and after the transfer to EPS, the UE and the SMF shall maintain information about the PDU Session type used in 5GS, i.e. information indicating that the PDN Connection with "non-IP" PDN type corresponds to PDU Session type Ethernet or Unstructured respectively. This is done to ensure that the appropriate PDU Session type will be used if the UE transfers to 5GS.

PDN type "non-IP" is transferred to 5GS as "Unstructured" PDU Session type if it is successfully transferred.
Since it’s very clear in clause 5.17.2.1 of TS 23.501 on how to handle PDU Session type/PDN type when UE moves between EPS and 5GS, TS 23.287 can simply refers to there.
Regarding the principle for using "IP" PDN type for V2X services not only for IP based V2X message but also for non-IP based V2X messages made in Rel-14 V2X specified in TS 23.285, the following scenario needs to be considered:

The UE establishes "Unstructured" type PDU Session for V2X services in 5GS. When the UE moves from 5GS to EPS, the PDU Session is transferred to EPS as "non-IP" type PDN connection. Later, when the UE moves from EPS to 5GS, the PDN connection is transferred to 5GS as "Unstructured" type PDU Session.
It is considered that there is no issue for 5GS UE to support the above scenario when "non-IP" PDN type is supported by the UE and network. But when the EPS doesn’t support “non-IP” PDN type, further description may be needed, thus the bullet about transferring Unstructured PDU Session type to EPS and the related EN in clause 5.2.2.1 needs to be further addressed.
(3) PC5 Interworking aspect

Based on the conclusion for KI#12 on the PC5 interworking aspect, following was copied and pasted into TS 23.285:

PC5 interworking can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE PC5 RAT capability.

Aspects related to network controlled mode for PC5 communication when the UE moves between EPS and 5GS will be further updated based on RAN’s conclusion.
* * * * Start of the 1st Change * * * * 

4.3
Architecture reference model for Interworking with EPS V2X

The interworking between 5GS V2X and EPS V2X does not require any new interface between 5GS V2X and EPS V2X architectures and does not impact existing network function entities in EPC and 5GC. Figure 4.3-1 shows one of the architecture reference models.
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Figure 4.3-1: Architecture for interworking with EPS V2X, Local breakout roaming






* * * * Start of the 2nd Change (all new texts) * * * * 

5.X
Interworking between EPS V2X and 5GS V2X

5.X.1
V2X Policy and parameter provisioning

When the UE is in 5GS or EPS, the UE shall use the valid V2X Policy and parameter provisioned by PCF in 5GC or V2X Control Function in EPC for V2X communication. If the UE does not have valid V2X Policy and parameter, the UE shall request the network to provision the V2X Policy and parameter.

5.X.2
PC5 Operation


PC5 communication can be supported with proper UE configurations by taking into account e.g. regional regulations, deployments, and UE support for LTE PC5 and/or NR PC5 RATs.
Editor's note: When the UE operates in network controlled mode for NR PC5 communication and moves from 5GS to EPS, whether UE is still able to use network controlled mode for NR PC5 communication will be further updated based on RAN’s conclusion.
Editor's note: When the UE operates in network controlled mode for LTE PC5 communication and moves from EPS to 5GS, whether UE is still able to use network controlled mode for LTE PC5 communication will be further updated based on RAN’s conclusion.
5.X.3
Mobility between EPS and 5GS over Uu

Mobility aspects between EPS and 5GS over Uu is as specified in clause 5.17 of TS 23.501 [6] and clause 4.11 of TS 23.502 [7].
Editor's note: It is FFS whether to allow Unstructured PDU Session type transferred to EPC as non-IP PDN type.
Editor's note: When the PDU Session type/PDN type is IP type, how to handle the potential transport layer protocol change (i.e. TCP, UDP) is FFS.
* * * * Start of the 3rd Change * * * * 

5.2.2
V2X message transmission/reception over Uu reference point
5.2.2.1
V2X message transmission/reception via unicast
The V2X communication via unicast over the Uu reference point supports non-roaming and roaming operations. 
Editor's note: It is FFS regarding what V2X message means, i.e. definition of V2X message.

For transport of V2X messages over Uu reference point:

-
the mechanisms defined in TS 23.501 [6] and TS 23.502 [7] can be used to establish the suitable PDU Sessions, and V2X messages are routed towards V2X Application Server with existing unicast routing.

For an application (identified by PSID or ITS-AID) that can use either PC5 reference points or Uu reference point for the transmission of the same V2X messages, the following additional consideration apply for transport of V2X messages over Uu reference point:
-
for transport of non-IP based V2X messages from the application:
-
IP encapsulation (i.e. IP PDU Session type) or Unstructured PDU Session type is used.

-
The UE determines which method between IP encapsulation and Unstructured PDU Session type is used for non-IP based V2X messages based on the UE configuration as described in clause 5.1.3.1. If no such configuration is available, UE can use the method based on the UE implementation.
-
when IP PDU Session type is used for transport of IP based or non-IP based V2X messages, V2X messages are transported;

-
regarding UDP or TCP, 
-
for non-IP based V2X messages from the application, UE may learn from V2X Application Server or UE may be configured explicitly about a transport layer protocol needs to be used or no restriction imposed by configuration. 

-
for IP based V2X messages from the application, UE uses the transport layer protocol set by the upper layer.
-
the UE sends a V2X message to a V2X Application Server address. The destined V2X Application Server address is derived from the PSID or the ITS-AID and the UE configuration as described in clause 5.1.3.1, and the V2X Application Server receives the V2X message in a UDP/IP packet or a TCP/IP packet on a V2X Application Server address.

-
when Unstructured PDU Session type is used for transport of non-IP based V2X messages:

-
V2X messages are transported to the V2X Application Server as defined in clause 5.6.10.3 of TS 23.501 [6].


Latency reduction for V2X message transfer via unicast may be achieved by using various mechanisms to support edge computing defined in TS 23.501 [6], e.g. in clause 5.6.7 "Application Function influence on traffic routing" and clause 5.13 "Support for Edge Computing", where the V2X Application Server acts as an Application Function.
* * * * End of Changes * * * * 
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