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1
Scope

The present document …
EXAMPLE:
The present document provides the necessary adaptions to the endorsed document.

The Scope shall not contain requirements.

2
References

The following text block applies. 

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references

As a Technical Report (TR) is entirely informative it shall not list normative references.
The following referenced documents are necessary for the application of the present document.

[1]
 oneM2M TS-0001 Functional Architecture 
[2]  3GPP TS 23.285: Architecture enhancements for V2X services (Release 15)
2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
[i.2]
oneM2M TS-0002: "Requirements".

[i.3]     3GPP TS 33.185 Security aspect for LTE support of Vehicle-to-Everything (V2X) services (Release 15)
3
Definitions, symbols and abbreviations

Delete from the above heading the word(s) which is/are not applicable.
3.1
Definitions

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement. 

· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below). 

· The terms and definitions shall be presented in alphabetical order. 
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<ABBREVIATION1>
<Explanation>

<ABBREVIATION2>
<Explanation>

<ABBREVIATION3>
<Explanation>

4
Conventions
The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5
Introduction to 3GPP V2X Service
5.1
 Introduction

This document introduces a baseline architecture for supporting 3GPP  V2X service interworking. It describes how the oneM2M system can leverage the 3GPP V2X related features and services that 3GPP added in releases 15.  
Figure 5.1-1 shows, at a high level, how 3GPP interfaces with external entities.  A more detailed picture can be found in 3GPP TS 23.285 [3]. There are two modes of operation for V2X communication, namely over the PC5 and over LTE-Uu. LTE-Uu can be unicast and/or MBMS. These two operation modes can be used by a UE independently for transmission and reception, e.g. a UE can use MBMS for reception without using LTE-Uu for transmission. A UE can also receive V2X messages via LTE-Uu unicast downlink.
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Figure 5.1-1: 3GPP V2X Related Interfaces
V2X Control Funtion is used to provision the UE with necessary parameters in order to use V2X communication over V3 reference point by OMA-DM protocol.

The V2X Application Server supports the V2X service parameter provision, location reporting, MBMS group and network status & QoS monitoring and report functions according to 3GPP TS 23.285[2] and 3GPP TR23.795[3].

The UE is used to communicate with V2X Control Function via V3 referenct point to exchange the V2X control information, communicate with V2X Application Server via V1 reference point by MBMS or Unicast, and communicate with other UEs over the PC5 or LTE-Uu  interface. The UE type can be vehcal, stationary or pedestrian.
Notes：
· 1 In 3GPP R15 it is assumed that there is only one logical V2X Control Function in each PLMN that supports V2X Services.
· 2 There are multiple BM-SCs in a given PLMN.

5.2
3GPP V2X Features and Services
The 3GPP V2X support the following services.  This document describes how the oneM2M  system can support each service.

1. Authorization and Provisioning for V2X communications.

2. V2X message transmission/reception over PC5 reference point

3. V2X message transmission/reception over LTE-Uu reference point
4. V2X Application Server discovery
5. QoS handling for V2X communication
6. Subscription to V2X services
7. MBMS bearer announcement for V2X use
8. Support for V2X communication for UEs in limited service state
Charging support for V2X communication
6
Reference Architecture
6.1 oneM2M interworking with 3GPP V2X architecture option1
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Figure 6.1-1: oneM2M Interfaces to the 3GPP V2X Service option1

Figure 6.1-1 shows an architecture and functional mapping for the 3GPP Trust Domain which describes how oneM2M functional entities access features and services that are exposed by 3GPP.  The oneM2M entities are shaded in grey.
The “V2X Applications” hosted on the UE can be deployed as follows according to TR-0026[7]:

- Application only: UE could be ADN as of oneM2M entity

- Application and CSE: UE could be ASN or MN as of oneM2M entity

- CSE only: UE could be MN as of oneM2M entity

- Neither application nor CSE: UE could host a NoDN.
The “V2X Control Function” hosts on the IN-CSE as DMG CSF and is located in the Service Layer. IN-CSE can support to communicate with HSS via V4 reference point and communicate with other V2X Control Function in 3GPP Trust Domain via V6 reference point.

The “V2X Application server” is split into three logic functions:

· One function is 3GPP network status & QoS monitoring and report hosted in 3GPP Trust domain. It can communicate with IN-CSE via Vs reference point  according to 3GPP TR 23.795[3].

· One function is 3GPP V2X Device Management, 3GPP V2X MBMS Group, 3GPP V2X Location and 3GPP QoS hosted on the platform could be IN-CSE. 3GPP QoS management is new feature for oneM2M.

· The last function is application function hosted on an external network could be an IN-AE.

 The “3GPP Trust Domain” in Figures5.1-1 and Figure 6.1-1 captures the functional entities that MUST be part of the 3GPP domain (the network). Although Figure 6.2-1 shows that the IN-CSE and IN-AE are outside of the 3GPP Domain, the IN-CSE would be part of the operator domain. 

This figure also shows the oneM2M reference points Mcn and Mca. For 3GPP PC5 mode, there is PC5 reference point and V5 reference point between the UEs. PC5 reference point is used for user plane for communication for V2X Service of 3GPP which is out of oneM2M scope. V5 reference point is between the V2X service layers in the UE which can be supported in oneM2M scope. To mapping V5 reference point, there can be a new reference point for oneM2M which is the communication flow between oneM2M nodes in filed domain.. 

6.2 oneM2M interworking with 3GPP V2X architecture option2
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Figure 6.2-1: oneM2M Interfaces to the 3GPP V2X Service option2

Figure 6.2-1 shows an architecture and functional mapping for the 3GPP Trust Domain which describes how oneM2M functional entities access features and services that are exposed by 3GPP.  The oneM2M entities are shaded in grey. The differences from option1 in clause 6.1 are:
The “V2X Control Function” hosts on the IN-CSE as DMG CSF is located in the Underlying Network using the Mcn reference point which is out of oneM2M scope. oneM2M could support the communication between DMG CSFs via Mcc reference point according to 3GPP V6.

The “V2X Application server” is split into two logic functions:

· One function is 3GPP V2X AS which supports 3GPP network status & QoS monitoring and report hosted in 3GPP Trust domain. It can communicate with IN-CSE via Vs reference point according to 3GPP TR 23.795[3].

The other function is about 3GPP V2X Device Management, 3GPP V2X MBMS Group, 3GPP V2X Location and 3GPP QoS hosted on the platform could be IN-CSE. 3GPP QoS management is new feature for oneM2M.
7 Potential impact for interworking with oneM2M
7.1 Key Issue 1: Support for PC5 Communication

7.1.1 Key issues
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· Figure 7.1-1: oneM2M reference point

When oneM2M supports 3GPP V2X Service PC5 communication, a node in the field domain will communicate with other nodes. This results in the following potential issues:
· When the UEs are mapped to ADNs, and the UEs support PC5 communication, it’s out of the scope of oneM2M’s current architecture to support direct communication between ADN-AEs.
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· Figure 7.1-2: Direct ADN-AE communication
· When the UEs are mapped to CSEs , and the UEs support PC5 communication, oneM2M does not currently support communication between CSEs in the field domain without a registration relationship.
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· Figure 7.1-3: Direct ASN/MN-CSE communication
· When one UE is mapped to an ADN-AE, and another UE is mapped to an ASN/MN-CSE, and the both support PC5 communication, oneM2M does not support direct communication between the ADN-AE and ASN/MN-CSE without a registration relationship.
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· Figure 7.1-4: Direct ADN-AE and ASN/MN-CSE communication
7.1.2 Potential Requirements
1)  oneM2M system shall support secure and direct communication between end field nodes (e.g. zero hop communication between two ASN-CSEs).

7.2 Key Issue 2: 3GPP V2X Downlink Continutiy of PC5 Communication
When the vehicle can only support PC5 mode, the vehicle communication with the IN-CSE via RSU. When the vehicle is moving, for example, on highway, the communication would go through different RSUs.

In the Annex A in 3GPP TS 23.285 [2], the RSU could be an 3GPP UE or eNodeB. In the subcause 6, the RSU is 3GPP UE and could be mapped to ASN/MN-CSE. The eNodeB type RSU is out of scope. The vehicle is 3GPP UE and could be mapped to ADN-AE or ASN-CSE.
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Step 1: The ADN-AE/ASN-CSE sends the registration request to the IN-CSE via ASN/MN-CSE1 by PC5.

Step 2: The ASN/MN-CSE1 transfers the registration request to the IN-CSE.

Step 3: The IN-AE sends a request of a complex task to the ADN-AE/ASN-AE via the IN-CSE and requires the service of continuity. Such complex task could be pushing a software patch for upgrading the autonomous driving function or the HD (High Definition) map to the target vehicle (ADN-AE/ASN-CSE). This task should be done in a timely manner (which can be indicated by the request parameter of Operation Execution Time) for the sake of the driving safety, while the vehicle is moving across different RSUs (ASN/MN-CSE). 

Depending on the speed of the vehicle and the coverage of the RSUs, the request may not be able to be delivered to the target vehicle within the coverage of a single RSU if the transmission time is too long for a big request message. In this case, the IN-CSE may split the task into a series of sub-tasks, e.g. split the software patch into multiple pieces, and generate a sub-task request for each piece, so that the transmission of each piece can be completed within the coverage of a certain RSU. To split the task in an appropriate way, the IN-CSE may need the information including the message size, the location, speed and direction of the vehicle, the coverage, network bandwidth and load of the RSUs, etc.

Step 4: The IN-CSE sends the first sub-task request to the ADN-AE/ASN-CSE via ASN/MN-CSE1.

Step 5: The ASN/MN-CSE1 transfers the first sub-task request to the ADN-AE/ASN-CSE by PC5.

Step 6: ADN-AE/ASN-CSE sends the first sub-task response to the IN-CSE via ASN/MN-CSE1 or ASN/MN-CSE2 via PC5 communication depending on the current network coverage.

Step 7: The ASN/MN-CSE2 transfers first the sub-task response to the IN-CSE in the case that the response is received at ASN/MN-CSE2.

Step 8: The IN-CSE sends the second sub-task request the ADN-AE/ASN-CSE via ASN/MN-CSE2. This should be done ahead of time, so that the target vehicle (ADN-AE/ASN-CSE) can receive the request as early as possible when it comes to the coverage of RSU2 (ASN/MN-CSE2). This step may happen before step 7 depending on whether the task requires sequential execution.

Step 9: The ASN/MN-CSE2 transfers the second sub-task request to the ADN-AE/ASN-CSE by PC5.

To support the procedure above, the following key issues need to be resolved in oneM2M:

· The oneM2M system currently does not support registration over multiple hops (e.g. ADN-AE register with IN-CSE via a MN-CSE), so a moving vehicle has no way to register to an stable registrar (e.g. the IN-CSE) 
· For the case that the underlying network doesn’t support packet fragmentation and reassembly, the oneM2M system may not be able to deliver large request/response primitives within the coverage area of a single RSU (ASN/MN-CSE) while the receiver is moving. The oneM2M service layer may need to provide a mechanism to split large request/response primitives into sub-task request/response primitives and deliver them via multiple RSUs (ASN/MN-CSE).

8
Potential solutions for interworking with oneM2M
<Text> Describe the detail procedure,key issues and potential requirements for each function.
8.1 Solution A: Supporting PC5 communication
8.1.1 Solution Description
Each UE has a Layer-2 ID for the V2X communication over PC5 reference point, which is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link.
In order to address the Key Issues 1, we can rely on the IN-CSE to configure the Layer-2 ID of PC5 for 3GPP V2X UEs.
8.1.2 Solution Applicability
This solution applies to Key Issue 1.
8.1.3 Solution Details
8.1.3.1 Procedure
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Pre-condition: The ADN-AE/ASN-CSE and ASN/MN-CSE have been provisioned with the certificates for PC5 communication.
Editor’s notes: FFS regarding how oneM2M security framework works over PC5 transport. 

Step 0:  The ADN-AE/ASN-CSE, ASN/MN-CSE, and IN-AE perform the oneM2M registration procedure.
Step 1: IN-CSE configures the Layer-2 ID of PC5 for each oneM2M field node by update the broadcastAddress attribute of the corresponding <node> resource. How the IN-CSE gets the Layer-2 ID of PC5 is outside the scope of the current document and may be based on policies and agreements with the mobile network operator.
Step 2: IN-AE sends operation request to the IN-CSE. In the request, the value of To parameter is set to the special value NULL, and the filter criteria condition of broadcastArea is set to the target location area for PC5 broadcasting.

Step 3: IN-CSE determines the transition ASN/MN-CSE (RSU/Vehicle) according to the broadcastArea, and sends the operation request to the transition ASN/MN-CSE (RSU/Vehicle) with Broadcast Indicator parameter being TRUE.

Editor’s notes: FFS - the target resource of this request should be clarified.
Step 4: The transition ASN/MN-CSE (RSU/Vehicle) determines to broadcast this operation request according to the Broadcast Indicator parameter in the request. If the Broadcast Indicator is TRUE, the ASN/MN-CSE gets the Layer-2 ID of PC5 from the <node> resource of itself, and prepares a PC5 broadcast request based on the received request while removing the Broadcast Indicator parameter. The prepared request should be protected by the signature using the PC5 certificate of the ASN/MN-CSE;

Step 5: The ASN/MN-CSE broadcasts the operation request by PC5 reference point without the Broadcast Indicator parameter. The Response Type parameter should be set to No Respone.

Step 6: The ASN/MN-CSE sends the response to the IN-CSE to indicate that the request has been broadcast via PC5 suucessfully.
Step 7: The ADN-AE/ASN-CSE receives the broadcast request, validates the integrity of the request according to the signature of the PC5 certificate, and performs the operation as requested. The PC5 security procedure is specified in 3GPP TS 33.185[i.3]
Step 8: The IN-CSE forwards operation response to the IN-AE.

Editor’s note: FFS whether oneM2M can leverage 3GPP APIs for e.g. Layer2-ID configuration and PC5 broadcast, comparing to oneM2M native approach.

8.1.3.2 Resource 

8.1.3.2.1 <Node>
Table 9.6.18-2: Attributes of <node> resource

	Attributes of 
<node>
	Multiplicity
	RW/

RO/

WO
	Description
	<nodeAnnc> attributes

	broadcastAddress
	0..N
	RO
	Used for short range broadcasting. When the Node supports 3GPP PC5 conference point, the value is Layer-2 ID which is specified in 3GPP TS 23.285[2].
	OA


8.1.3.2.2 Request
Broadcast Indicator: Indicates the Receiver whether to broadcast the request or not.

Table 8.1.3.2.2-1: Summary of Request Message Parameters

	Request message parameter
	Operation

	
	Create
	Retrieve
	Update
	Delete
	Notify

	Optional
	Broadcast Indicator - whether to broadcast the request or not
	O
	O
	O
	O
	O


Table 8.1.3.2.2-2: Filter Criteria conditions

	Condition tag
	Multiplicity
	Description

	Matching Conditions

	broadcastArea
	0..1
	Indicates area information where the broadcast message is applied. The area is a polygon and represented as a list of geographical coordinates that define the perimeter corner points of the polygon.


8.2 Solution B:
8.3 Solution C:
8.4 Solution D:
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