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1. Discussion
// This paper is an update to S2-1810287.
This paper discusses how to resolve the following EN in Solution#18.
Editor's note: It is FFS whether the UE needs to use URSP rules to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session.

Two options can be considered as below.
[Option#1] Using V2X parameters for V2X Communication over NG-Uu (= V2X parameter based)

This option is based on V2X parameters for V2X Communication over Uu in order to provide the following parameter related to PDU Session Type:

-
Mapping of the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to PDU Session Type (IP type or Unstructured type).
In addition to the parameter above, for IP type PDU Session, "V2X Application Server address information" and "Mapping of the V2X services to V2X Application Server address for unicast" defined in clause 4.4.1.2 (Authorization and provisioning for V2X communications over LTE-Uu reference point) of TS 23.285 are considered needed.

----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----

4.4.1.2.2
Policy/Parameter provisioning
The following information may be configured in V2X Control Function and optionally provisioned to the UE for V2X communications over LTE-Uu reference point:

1)
PLMNs in which the UE is authorized to use MBMS based V2X communication.

-
Corresponding V2X USD(s) for receiving MBMS based V2X traffic in the PLMN. The V2X USD(s) may be obtained through the V2 reference point from the V2X Application Server.
NOTE:
The V2 reference point procedure is not specified in this Release.

2)
V2X Application Server address information.

-
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.
3)
V2X Application Sever discovery using MBMS.

-
List of PLMNs and corresponding V2X Server USDs for receiving V2X Application Server information via MBMS.
4)
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to:

-
V2X Application Server address (consisting of IP address/FQDN and UDP port) for unicast;
-
V2X USD for MBMS.

Information of the V2X USD is described in clause 4.4.7.2 and information of the V2X Server USD is described in clause 4.4.7.3.

----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----

As a result, in this V2X parameter based option, for the UE to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session, the following parameters for V2X Communication over NG-Uu can be provisioned in the UE.
-
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to:

-
PDU Session Type (IP type or Unstructured type).

-
For IP type PDU Session, V2X Application Server address (consisting of IP address/FQDN and transport layer port#) for unicast.

-
V2X Application Server address information.

-
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.
[Option#2] Using URSP (= URSP based)
PDU Session Type Selection is one of route selection components according to clause 6.6.2 (UE Route Selection Policy information) of TS 23.503v15.3.0.
----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----
Table 6.6.2.1-2: UE Route Selection Policy Rule
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Rule Precedence
	Determines the order the URSP rule is enforced in the UE.
	Mandatory
(NOTE 1)
	Yes
	UE context


	Traffic descriptor
	This part defines the traffic descriptors for the URSP rule.
	
	
	

	Application  descriptors
	It consists of OSId and OSAppId(s). (NOTE 2)
	Optional
	Yes
	UE context

	IP descriptors
	IP 3 tuple(s) (destination IP address or IPv6 network prefix, destination port number, protocol ID of the protocol above IP).
	Optional
	Yes
	UE context

	Non-IP descriptors
	Descriptor(s) for non-IP traffic
	Optional
	Yes
	UE context

	DNN
	This is the DNN information provided by the application.
	Optional
	Yes
	UE context

	Connection Capabilities
	This is the information provided by a UE application when it requests a network connection with certain capabilities.
	Optional
	Yes
	UE context

	List of Route Selection Descriptors
	A list of Route Selection Descriptors. The components of a Route Selection Descriptor are described in table 6.6.2.1-3.
	Mandatory
	
	

	NOTE 1:
Rules in a URSP shall have different precedence values.
NOTE 2:
The information is used to identify the Application(s) that is(are) running on the UE's OS.


Table 6.6.2.1-3: Route Selection Descriptor

	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	Route Selection Descriptor Precedence 
	Determines the order in which the Route Selection Descriptors are to be applied. 
	Mandatory
(NOTE 1)
	Yes
	UE context

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
	Optional
	Yes
	UE context

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
(NOTE 3)
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	PDU Session Type Selection
	One single value of PDU Session Type
	Optional
	Yes
	UE context

	Non-seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional

(NOTE 4)
	Yes
	UE context

	Access Type preference
	Indicates the preferred Access Type (3GPP or non-3GPP) when the UE establishes a PDU Session for the matching application.
	Optional
	Yes
	UE context

	NOTE 1:
Every Route Selection Descriptor in the list shall have a different precedence value.

NOTE 2:
At least one of the route selection component shall be present.

NOTE 3:
When the Subscription Information contains only one S-NSSAI in UDR, the PCF needs not provision the UE with S-NSSAI in the Network Slice Selection information.

NOTE 4:
If this indication is present in a Route Selection Descriptor, no other components shall be included in the Route Selection Descriptor.


…
-
PDU Session Type Selection: Indicates that the traffic of matching application shall be routed via a PDU session supporting the included PDU Session Type. The possible PDU Session Types are defined in clause 5.6.10 in TS 23.501 [2].
…
----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----♥----
Therefore, using URSP rules including PDU Session Type (IP type or Unstructured type) for each V2X services (e.g. PSID or ITS-AIDs of the V2X application), the UE can decide which type of PDU Session needs to be used to route non-IP based V2X messages. Anyhow, currently Application descriptor consists of OSId and OSAppId(s), so this does not cover PSID or ITS-AIDs of the V2X application. Therefore, new Application descriptor for V2X services needs to be defined as a Traffic descriptor or existing Application descriptor needs to be extended.
As described in Option#1, for IP type PDU Session, "V2X Application Server address information" and "Mapping of the V2X services to V2X Application Server address for unicast" are considered needed.
"Mapping of the V2X services to V2X Application Server address for unicast" can be considered added as one of route selection components. However, "V2X Application Server address information" is not per V2X service but shared/mapped by multiple V2X services. Therefore, in any case, V2X parameters for V2X Communication over NG-Uu need to be defined.
In this option, it is proposed to define both "V2X Application Server address information" and "Mapping of the V2X services to V2X Application Server address for unicast" as V2X parameters for V2X Communication over NG-Uu while using URSP for mapping of the V2X services to PDU Session Type.

As a result, in this URSP based option, for the UE to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session, URSP rules and the following parameters for V2X Communication over NG-Uu can be provisioned in the UE.

-
URSP rules in order to cover the following:

-
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to PDU Session Type (IP type or Unstructured type).

-
Parameters for V2X Communication over NG-Uu:

-
For IP type PDU Session, mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to V2X Application Server address (consisting of IP address/FQDN and transport layer port#) for unicast.

-
V2X Application Server address information.

-
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.
2. Proposal
Proposal 1: It is proposed to add two options discussed above into Solution#18 while removing the following EN.
Editor's note: It is FFS whether the UE needs to use URSP rules to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session.


Option#1 requires only V2X parameters while Option#2 requires URSP as well as V2X parameters. In any case, V2X parameters will be defined to support V2X services, e.g. V2X parameters for V2X communication over PC5. Therefore, only using V2X parameters is considered efficient. In this regards, we propose to take Option#1.
Proposal 2: It is proposed to take Option#1 for the UE to decide whether non-IP based V2X messages are routed via an IP type PDU Session or an Unstructured type PDU Session.
Finally, it is proposed to select Solution #18 for normative work for Key Issue #10 "eV2X message transmission and reception" on the support of non-IP based V2X message over NG-Uu reference point.

Proposal 3: It is proposed to conclude to take Solution #18 for normative work for Key Issue #10 "eV2X message transmission and reception" on the support of non-IP based V2X message over NG-Uu reference point.
* * * * Start of 1st Change * * * * 

6.18
Solution #18: Non-IP based V2X message transmission and reception over Uu reference point in 5GS

6.18.1
Functional Description

This solution corresponds to the Key Issue #10 "eV2X message transmission and reception", in particular related to how for a UE to transmit and receive non-IP based V2X message over Uu reference point in 5GS. That is, the proposed solution focuses only on non-IP based V2X message transmission and reception over Uu reference point in 5GS while other aspects regarding Key Issue #10 is out of scope of the solution.
(1) IP encapsulation

According to clause 4.4.3.2 of TS 23.285 [5], the UE uses IP type PDN connection to transmit and receive non-IP based V2X messages over LTE-Uu reference point in EPS which means the UE encapsulates non-IP based V2X message into IP packet before sending the V2X message to a V2X Application Server.

Therefore, in 5GS, same mechanism can be considered to transmit and receive non-IP based V2X message over Uu reference point specified in TS 23.285 [5] in 5GS which means IP type PDU Session is used to transmit and receive non-IP based V2X message over Uu reference point.
Editor's note: It is FFS whether same principle regarding UDP encapsulation as specified in TS 23.285 [5] needs to be applied.

(2) Unstructured PDU Session type
In 5GS, Unstructured PDU Session type has been specified (see TS 23.501 [7] and TS 23.502 [9]). Unstructured PDU Session type can be considered to transmit and receive non-IP based V2X message over Uu reference point. Regarding interworking with EPS, Unstructured PDU Session type is transferred to EPC as non-IP PDN type when non-IP PDN type is supported by UE and network. 

NOTE:
Unstructured PDU Session type supports a maximum of one 5G QoS Flow per PDU Session and does not support SSC mode 3.
The UE determines which method between (1) and (2) is used for non-IP based V2X messages based on configuration. Regarding the configuration, two options can be considered as below:
•
Option#1: V2X parameter based option
In this option, for the UE to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session, the following parameters for V2X Communication over NG-Uu can be provisioned in the UE.

-
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to:

-
PDU Session Type (IP type or Unstructured type).

-
For IP type PDU Session, V2X Application Server address (consisting of IP address/FQDN and transport layer port#) for unicast.

-
V2X Application Server address information.

-
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.

•
Option#2: URSP based option

In this option, for the UE to route non-IP based V2X messages via an IP type PDU Session or an Unstructured type PDU Session, URSP rules and the following parameters for V2X Communication over NG-Uu can be provisioned in the UE. Currently Application descriptor consists of OSId and OSAppId(s), so this does not cover PSID or ITS-AIDs of the V2X application. Therefore, new Application descriptor for V2X services needs to be defined as a Traffic descriptor or existing Application descriptor needs to be extended.
-
URSP rules in order to cover the following:

-
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to PDU Session Type (IP type or Unstructured type).

-
Parameters for V2X Communication over NG-Uu:

-
For IP type PDU Session, mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to V2X Application Server address (consisting of IP address/FQDN and transport layer port#) for unicast.

-
V2X Application Server address information.

-
List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.
Option#1 requires only V2X parameters while Option#2 requires URSP as well as V2X parameters. In any case, V2X parameters will be defined to support V2X services, e.g. V2X parameters for V2X communication over PC5. Therefore, only using V2X parameters is considered efficient. In this regards, it is proposed to take Option#1 for the UE to decide whether non-IP based V2X messages are routed via an IP type PDU Session or an Unstructured type PDU Session. The V2X parameters are pre-configured or provisioned to the UE using the solution defined for Key Issue #11.


6.18.2
Impact on existing entities and interfaces
UE:

-
For "(1) IP encapsulation", no additional impact compared to impact on non-IP based V2X message transmission/reception over Uu reference point defined in TS 23.285 [5].

-
For "(2) Unstructured PDU Session type", no additional impact compared to impact on non-IP based V2X message transmission/reception over Uu reference point defined in TS 23.501 [7] and TS 23.502 [9].

-
UE determines which method between (1) and (2) is used for non-IP based V2X messages based on configuration.
5GC:
-
5GC handles configuration for the UE to determine which method between (1) and (2) is used for non-IP based V2X messages.
NG-RAN:

-
No impact.
6.18.3
Topics for further study

None.
6.18.4
Conclusions

It is concluded to take Solution #18 with Option#1 (V2X parameter based option) for normative work.
* * * * Start of 2nd Change * * * * 

7.2
Conclusions for 5G System
Editor's note: This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.
For Key Issue #7 (Network Slicing for eV2X Services), 

-
To facilitate deployment of dedicated network slice for use of, for example, automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS (see TS 23.501 [7], TS 23.502 [9]) with specifying a new standardized SST value dedicated for V2X services. 
-
Existing values (both standardized and non-standardized SST) defined in TS 23.501 [7] can also be used for any V2X services e.g. eMBB, URLLC, etc.

For Key Issue #8 (Support of edge computing), it is concluded that the mechanisms to support edge computing defined in TS 23.501 [7] and TS 23.502 [9] can be used. No additional normative work has been identified for this key issue. Potential normative work may be identified by FS_5G_URLLC for this key issue.
For Key Issue #10 (eV2X message transmission and reception) on the support of non-IP based V2X message over NG-Uu reference point, it is concluded to take Solution #18 in clause 6.18 for normative work.
* * * * End of Changes * * * * 
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