SA WG2 Temporary Document

[bookmark: _Toc465354250]SA WG2 Meeting #133	S2-1904948
May 13 - 17, 2019, Reno, NV, USA	

Source:	Autotalks Ltd., Volkswagen AG
Title:	TS 23.287: Connecting a SIM-less PC5-UE to the V2X Application Server
Document for:	Approval
Agenda Item:	6.6
Work Item / Release:	FS_eV2XARC/Rel-16
Abstract of the contribution: This contribution provides the general description of a solution to connect a SIM-less PC5-UE to a V2X application Server and proposes text for section 4.4.1 of TS 23.287
1.	 Introduction
[bookmark: _Hlk7426409]The current version of 23.287 [1] includes the support for V2X communication for UEs in limited service state.  A SIM-less V2X UE is considered as operating in a limited service state and is forbidden to connect to the cellular Core System. As result, currently a SIM-less UE cannot connect to a V2X application Server. 
Observation 1: Currently a SIM-less PC5-only UE cannot connect to a V2X application Server.
The PC5-only UE may be the result of automakers requirements. The PC5-only UE is cheaper, given that Uu is not integrated, and works at high temperatures (up to 100°C) required by the placement near the antenna on the car rooftop. An integrated Uu+PC5 UE will be significantly more expensive if realized for the same working environment.
The automakers want to have the architecture flexibility for PC5 physical isolation from Uu and assurance that critical services can operate without coverage; this means that even when a SIM exists in the car, the automakers do not want to be constraint on SIM module and Uu modem placement and connection.
[bookmark: _Hlk7100815]We note that the use cases of physical PC5 isolation from Uu or of tethered connection of motorcycles to driver’s Uu are not currently detailed as a possible UE implementation. 
Given that groupcast communication is required for safety services in intersections, platooning, etc. and unicast is required for sensor fusion within the application Server, the connectivity for the above use cases should be supported by the C-V2X system.
The text proposal in Section 2 of this document is intended to add the connectivity related to the above use cases, while satisfying the automakers requirements. The solution is obvious: connect the SIM-less PC5-only UE to the cellular network through a Uu-UE with SIM/UICC. 
The functions of Uu-UE, based on the UE function description in TS 23.287 section 4.4.1, should include the functions defined in TS 23.501 [6], i.e. reporting of V2X Capability and V2X PC5 Capability information through NG-RAN to 5GC over N1 reference point, receiving, through NG-RAN, the V2X parameters from 5GC over N1 reference point or from V2X application Server over V1 reference point or by pre-configuration.
The functions of PC5-UE, based on the UE function description in TS 23.287 section 4.4.1, should include reporting of V2X PC5 Capability information to 5GC through Uu-UE and NG-RAN, receiving V2X parameters from 5GC over N1 reference point or over V1 reference point through Uu-UE and NG-RAN or by pre-configuration.
The outcome is a WIN-WIN-WIN-WIN situation: 
· Operators will provide (for a fee) the special service of authorized connectivity to V2X applications through their networks;
· Automakers will have architecture flexibility for physical PC5 isolation, high operating temperatures of PC5 chips, lower cost cellular connectivity solutions and the assurance that critical service can operate without coverage;
· Motorcycle makers will keep the low costs of the SIM-less and Uu-less PC5 solution by using tethering;
· People on the roads will benefit from the road safety applications!
Proposal 1: Connect the PC5-only UE to the cellular network through a Uu-UE with SIM/UICC.

2. 	      Proposal 2
[bookmark: _GoBack]Accept the following changes to TS 23.287:  

*********** Start of changes ***********
[bookmark: _Toc6292920]4.4	Functional entities
[bookmark: _Toc6292921]4.4.1	UE
In addition to the functions defined in TS 23.501 [6], the UE may support the following functions:
-	Report the V2X Capability and V2X PC5 Capability information to 5GC over N1 reference point;
-	Receive the V2X parameters from 5GC over N1 reference point;
-	Procedures for V2X communication over PC5 reference point;
-	Configuration of parameters for V2X communication (e.g., destination Layer-2 IDs, radio resource parameters, V2X Application Server address information, mapping between service types and V2X frequencies, see clause 5.1). These parameters can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X Application Server.
The UE may be functionally split into a Uu-UE, including a UICC/SIM card, connected over Uu reference point to   NG-RAN and a PC5-UE connected over PC5 reference point to another UE.  Uu-UE and PC5-UE are connected one to each-other through an interface. 
[bookmark: _Hlk6772730]A PC5-UE connected to 5GC through a Uu-UE shall not be considered in limited service state if does not includes a UICC/SIM card.
The details of the functional split between the Uu-UE and the PC5-UE and of the interface procedures should be standardized by 3GPP, but are not in the scope of this specification.

*********** End of changes ***********

Conclusions
The following Observations and Proposals were made:
Observation 1: Currently a SIM-less PC5-only UE cannot connect to a V2X application Server.
Proposal 1: Connect the SIM-less PC5-UE to the cellular network through a Uu-UE with SIM/UICC.
Proposal 2: Accept the proposed changes to TS 23.287. 
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