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1. Introduction
This contribution discusses a key issue and solution for the slice-awareness of the application layer...

2. Reason for Change
Network slicing is a set of technologies to support network service differentiation and meet the diversified requirements from tenants like vertical industries. Through flexible design of functions, isolation mechanism, and O&M, network slicing enables operators to provide logical dedicated networks. Each network slice is associated with a service level agreement (SLA), covering KPIs like delays, throughput, reliability, coverage area.

A Network Slice Instance is an E2E logical network, which consists a set of network functions, resources, as well as the connectivity that interconnects the network functions. Each network slice can have dedicated (virtualized) core and access network instances with optimized stack.
As mentioned in 5GS (TS23.501):
	An S-NSSAI identifies a Network Slice.

An S-NSSAI is comprised of:

-
A Slice/Service type (SST), which refers to the expected Network Slice behaviour in terms of features and services;

-
A Slice Differentiator (SD), which is optional information that complements the Slice/Service type(s) to differentiate amongst multiple Network Slices of the same Slice/Service type.
Network slices may differ for supported features and network functions optimisations, in which case such Network Slices may have e.g. different S-NSSAIs with different Slice/Service Types (see sub-clause 5.15.2.1). 
The operator can deploy multiple Network Slice instances delivering exactly the same features but for different groups of UEs, e.g. as they deliver a different committed service and/or because they are dedicated to a customer, in which case such Network Slices may have e.g. different S-NSSAIs with the same Slice/Service Type but different Slice Differentiators (see sub-clause 5.15.2.1).

Standardized Slice Type (SST) values provide a way for establishing global interoperability for slicing so that PLMNs can support the roaming use case more efficiently for the most commonly used Slice/Service Types. The SSTs which are standardised are eMBB, URLLC, mIOT and V2X
The network may serve a single UE with one or more Network Slice instances simultaneously via a 5G-AN and associated with at most eight different S-NSSAIs in total.

The selection of the set of Network Slice instances for a UE is triggered by the first contacted AMF in a registration procedure normally by interacting with the NSSF
The AMF may provide the UE with a new Configured NSSAI for the Serving PLMN, associated with mapping of the Configured NSSAI to the Configured NSSAI for the HPLMN. 
A Network Slice may be available in the whole PLMN or in one or more Tracking Areas of the PLMN. 


In TR 23.795 one KI and Solution has been proposed on slice-support for V2X services as follows. However, It was concluded it TR23.795 that this key issue only applies to 5GS ; hence could not be considered for normative phase in R16.

5.21
Key issue 21 – V2X application support for network slicing

Network slicing is a set of technologies to support network service differentiation and meet the diversified requirements from tenants like vertical industries as specified in subclause 5.15 of 3GPP TS 23.501 [11]. Network slice is a logical network that provides specific network capabilities and network characteristics. The application support for slices is a standardized feature in 3GPP 5GS and mainly involves the interaction between the 5GS (e.g. slice management system) and the 3rd party (tenants) for the pre-commissioning, operation and management of the slice end-to-end as specified in 3GPP TS 28.530 [21].

In V2X use cases as defined in 3GPP TS 22.186 [3], both safety and non-safety communications need to be supported with diverse and conflicting KPIs (latency, reliability, throughput). A V2X service provider may use one or more network slices for V2X to bundle one or more V2X services to support multiple KPI and QoS requirements. 

The network slice for V2X will be of slice type URLLC. The slice types are specified in 3GPP TS 23.501 [11]. The specific details of the network slice for V2X is not yet defined.
Editor's note:
How the SA2 definition of the V2X slice impacts this key issue is FFS.

Further study is required to determine how to abstract the network slice details from the V2X application to enable the most efficient utilization of network resources across V2X services.
Consideration 1 : V2X Standard Slice Type (SST) 
To facilitate deployment of dedicated network slice for use of automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS with specifying a new standardized SST value dedicated for V2X services. Existing values (both standardized and non-standardized SST) defined in TS 23.501 can also be used for any V2X services e.g. eMBB, URLLC, etc. In this direction, in TS 23.501 a new SST, namely V2X SST was specified for V2X services.
Consideration 2 : V2X application server may be aware of S-NSSAI for a particular V2X session
TS 23.287, mentions that the V2X application server could be aware of the slice identification of the V2X service.
5.4.5.2.2
Functional description

The notification on potential QoS change to assist application adjustment is based on the Potential QoS Change analytics defined in clause 6.9 of TS 23.288 [20]. The V2X Application Server acting as an Application Function communicates with the NEF which corresponds to the NF consumer in clause 6.9.4 of TS 23.288 [20].
The V2X Application Server can either subscribe to notifications from the NEF (i.e., a Subscribe-Notify model) or request a single notification from the NEF (i.e. a Request-Response model). The V2X Application Server request contains the following parameters:
-
Analytics ID = "Potential QoS change";

-
Analytics Filter Information:

-
QoS requirements:

-
the QoS Characteristics attributes Resource Type, PDB and PER and their values (conditional, i.e. it is needed for GBR and Delay-critical GBR Resource Type to know the GFBR);

-
Location information (the details are specified in TS 23.288 [20] clause 6.9.1);

-
Time information (optional) (the details are specified in TS 23.288 [20] clause 6.9.1);

-
Threshold(s) (the details are specified in TS 23.288 [20] clause 6.9.1);

-
S-NSSAI (optional, if available in the V2X Application Server).
Possible impact on eV2X application layer functional model :

To ensure interoperability and multi-PLMN roaming and non-roaming use cases, slice information (e.g. list of S-NSSAI or SST value and slice related info) could be available that the application layer. 
However it is not in scope of SA2, to specify how the V2X server may use this slice information and what would be the impact on the application layer if the application layer requires to:

· Monitor slice-related analytics as part of network and QoS monitoring
· Provide the (re-)mapping of network resources to slices (e.g. at the Network Resource Management server) based on the slice information and the monitored network/slice conditions, as well as the application requirements
· Adjust the V2X service operation based on the slice availability in mobility scenarios
· Communicate the V2X application-to-slice mapping via application layer signaling between the V2X-UEs 
and the V2X server
3. Proposal

It is proposed to consider Key Issue #21 of TR 23.795 to TR 23.764 v0.0.0, while taking into account the impact of the latest SA2 agreements.
* * * Change * * * *

X.y
Key issue y – V2X application support for network slicing
Network slicing is a set of technologies to support network service differentiation and meet the diversified requirements from tenants like vertical industries as specified in subclause 5.15 of 3GPP TS 23.501 [x1]. Network slice is a logical network that provides specific network capabilities and network characteristics. The application support for slices is a standardized feature in 3GPP 5GS and mainly involves the interaction between the 5GS (e.g. slice management system) and the 3rd party (tenants) for the pre-commissioning, operation and management of the slice end-to-end as specified in 3GPP TS 28.530 [x2].

In V2X use cases as defined in 3GPP TS 22.186 [3], both safety and non-safety communications need to be supported with diverse and conflicting KPIs (latency, reliability, throughput). A V2X service provider may use one or more network slices for V2X to bundle one or more V2X services to support multiple KPI and QoS requirements. 

To facilitate deployment of dedicated network slice for use of automotive industry and to facilitate roaming support, it is concluded to reuse the Network Slicing functionality for 5GS with specifying a new standardized SST value dedicated for V2X services. Existing values (both standardized and non-standardized SST) defined in TS 23.501 can also be used for any V2X services e.g. eMBB, URLLC, etc
Further study is required to determine how to abstract the network slice details from the V2X application to efficiently support:

-
interoperability and multi-PLMN coordination for roaming and non-roaming use cases 
-
utilization of network resources across V2X services and slices.
-
dynamic adaptation of service operation based on slice conditions and availability monitoring 
