3GPP TSG-SA WG6 Meeting #19
S6-171239
Dubrovnik, Croatia, 9th – 13th October 2017
(revision of S6-17xxxx)
Source:
Huawei, Hisilicon
Title:
Discussion related to V2X application in SA6
Agenda Item:
10
Contact:
Cuili Ge (gecuili@huawei.com), Niranth (namogh@huawei.com)
Abstract: This paper provides a discussion on the potential work related the V2X applications in SA6.
1. Background
3GPP has completed Release 14 support for V2X services and is progressing towards Release 15 for enhanced V2X services. Currently, the V2X work in 3GPP TSGs (SA1, SA2, SA3, CT and RAN) has mainly focused on 3GPP network and KPIs. The application layer and interaction within the V2X application layer are not fully specified by SA2 and is currently out of scope. 
SA6 scope has been extended to include other applications beyond mission critical (The modified SA6 ToR has been approved in SA#76). This enables SA6 to conduct further studies and investigations for V2X application layer.
This contribution provides a brief analysis of the existing R14 V2X specifications (3GPP TS 22.185 and 3GPP TS 23.285) and R15 V2X requirements (3GPP TS 22.186), and identifies potential V2X application layer gaps with regards to the end-to-end V2X commercial deployment. Further, this contribution proposes potential work in SA6 to be conducted to fulfil the identified V2X application layer gaps.
2. Discussion

2.1 General

From the functionality perspective, application layer protocol can be categorized into two aspects: 

-
Functions to support application layer signalling, e.g., MCPTT call control messages;

-
Functions to support application layer assisted/triggered transport signalling, e.g., MBMS service announcement and MBMS listening status report messages. 
Currently, 3GPP system provides transport services to the V2X applications. It is assumed that the northbound interface with V2X application server, and the application layer assisted transport signalling such as ProSe, MBMS, GCSE, local server discovery and service continuity scenario are within the current scope of 3GPP.
SA6 has developed very good experience to specify the application support layer (e.g. group management, location management, MBMS bearer usage optimizations, unicast bearer usage optimizations) for mission critical services (MCPTT, MCVideo and MCData) to utilize the 3GPP system and transport more efficiently considering the stringent service requirements. SA6 further specified an application architecture (UE and server) based on re-use and enhancement of 3GPP GCS AS to support the group communication features.

The investigation of such application support layer and application architecture to support V2X applications (e.g. vehicles platooning) by ensuring re-use and enhancements (if required) is necessary to fulfil the efficient use of 3GPP system and transport. 

2.2
5GAA communication with 3GPP 

The 5G Automotive Association (5GAA) is a global cross-industry association and encourages the automotive, technology, and telecommunications industries and the European Commission to be ambitious when evaluating technologies for connected, autonomous vehicles. 5GAA has recently joined 3GPP as a Market Representation Partner.

5GAA is currently working on Cellular-V2X use cases and requirements. This work also considers the requirements at application layer and the possibility to standardize new Application Protocols (AP(s)), or Facility layer Protocols (FP(s)), including protocols related to security services. These protocols are currently out of scope of 5GAA.

3GPP SA received an LS from 5GAA WG4 in SP-170758 where 5GAA asked 3GPP on information about any on-going or willingness for undertaking the standardization of Cellular-V2X Application Protocols, Facility layer Protocol(s) and Protocols related to security services.

3GPP SA replied to 5GAA WG4 in SP-170803 (SA6 is copied) that 3GPP has experience in working with other organisations on standardization of application protocols. Currently 3GPP system provides transport services to V2X applications and also 3GPP is open to discuss requirements and development of applications protocols to support industry verticals.
OBSERVATION#1: There is strong market interest in the Cellular-V2X community to enable V2X applications over 3GPP systems and transport and 3GPP is willing to support applications for V2X industry vertical.
2.3
Analysis of existing V2X work in 3GPP 
2.3.1
Overview
In Release 14, 3GPP studied and developed stage 1 requirements for V2X services in 3GPP TS 22.185 with major focus on road and vehicle safety applications. The stage 2 aspects related to V2X architecture is specified in 3GPP TS 23.285. 
In Release 14 V2X, 3GPP SA2 designed the V2X architecture as shown below to support the use cases and requirements for road and vehicle safety applications.
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Figure 1: Non-roaming reference architecture for PC5 and LTE-Uu based V2X communication
There are two modes of operation for V2X communication, namely over the PC5 and over LTE-Uu. Several V2X application related interactions are specified over V1 (V2X UE and V2X AS), V5 (V2X UE and V2X UE), V2 (V2X AS and Network) and V3 (V2X UE and Network).The details of V2X application server is considered to be outside the scope of 3GPP TS 23.285.
In Release 15, 3GPP has further developed stage 1 requirements related to V2X safety applications like vehicles platooning, extended sensors. 
2.3.2 MBMS and GCSE related V2X application layer signalling

In 3GPP TS 23.285, the procedure for V2X communication over LTE-Uu reference point is as shown in figure 2 is based on MBMS (3GPP TS 23.246) and GCSE (3GPP TS 23.468).
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Figure 2: L.MBMS based MBMS data delivery
In GCSE, the GC1 reference point, being used for exchanging signalling with the GCS AS regarding of UE location reporting, service announcement and listening status reporting, is not specified. It is common for all the V2X applications to use the UE location, service announcements and listening status reports obtained via application layer V2X messages to determine the MBMS usage. So it is better to specify such enhancements for GC1 so, that it is commonly available for re-use by different V2X applications.

The considerations for supporting enhancements to the reference point V1 (e.g. enhancements over utilizing GC1 from GCSE) is not specified in 3GPP TS 23.285 and is also considered outside the scope of 3GPP TS 23.285.

OBSERVATION#2: The V1 reference point between UE and V2X application server is currently out of scope of stage 2 specification. SA6 has previously studied and specified GC1 optimizations for public safety applications. As V2X applications also have safety related requirements, enhancements may be required to V1 in lines with optimizations for GC1 considered for supporting mission critical services. 
2.3.3
Provisioning and configurations (static and dynamic) for V2X applications
To provide the UE with the V2X user service descriptions (USD), the following ways may be used:

-
Existing MBMS service announcement mechanisms specified in 3GPP TS 23.246 and 3GPP TS 26.346.
-
Pre-configuration in the UE and/or configuration from V2X Control Function.
-
Provisioning from the V2X Application Server via V1 reference point.
When deploying a new V2X application which may require a new MBMS, then the binding between the new V2X service and the new MBMS (i.e., V2X USD) shall be updated to all the V2X entities including V2X application server, V2X control function, UE. According to Release 14 architecture, it will be a big issue to push the new binding relationship to UEs via a pre-configuration mechanism.

OBSERVATION#3: The currently used pre-configuration mechanism for MBMS information is not scalable. Such provisioning mechanisms have been studied and specified by SA6 for mission critical services. The mechanisms supported for providing MBMS information and other application configurations to support mission critical services may be further studied for V2X applications.
2.3.4
D2D related V2X application layer signalling

In Release 14, all the D2D related information is pre-configured at UE or distributed via V3 reference point. For the use cases supported in Release 14, it is feasible to pre-configure Prose layer-2 group ID per V2X application. 
In Release 15 V2X, new requirements are introduced as well as new use cases including vehicles platooning, advanced driving, extended sensors, remote driving. Some gaps are identified to support Release 15 scenarios and requirements. 

The issues identified for Release 14 mechanisms are also applicable for Release 15. Apart from that, Release 15 V2X use cases and requirement may require more flexible procedures.

[R.5.1-001] The 3GPP system shall be able to control the communication range for a message based on the characteristic of the messages transmitted by a UE supporting V2X application.

[R.5.1-003]    The 3GPP system shall be able to support the message transfer for group management operations as requested by the application layer.

NOTE 1:    The determination of group membership may be done at the upper layers and/or lower layers (application and/or Layer 2).

 [R.5.1-024]   The 3GPP system shall provide a mechanism to provide addressing information (e.g. IP address or FQDN) of V2X application server(s) to the UEs supporting V2X applications.  
When it comes to Release 15, the Release 14 mechanism is not enough to support the new use cases, especially for the vehicles platooning application.
According to Release 15 stage 1 requirement, [R.5.1-003] indicates that group management operations are needed in ProSe Layer-2 for communication over V5. This is useful for the platooning scenario, where V2X message may be shared only within the platoon, similar like the group communication in public safety service. However, the Discovery Group related mechanism including Discovery Group ID, the relationship among Prose Layer-2 group ID, Discovery Group ID and application group ID are not fully specified in Release 14. Especially, when dynamically creating a new platoon, how to manage the application group ID and the Discovery Group ID.
OBSERVATION#4: Release 14 V2X services mostly depend on static pre-configuration mechanism without flexibility. ProSe discovery and communication mechanism in Release 14 V2X may not satisfy Release 15 V2X use cases and requirements. Application layer flexible group configuration mechanisms have been studied and specified by SA6 for mission critical services. So, it may be useful to study similar mechanisms for V2X application layer.
2.3.5
Local server discovery related V2X application layer signalling
The figure 3 shows the procedure for local V2X Application Server discovery in 3GPP TS 23.285.
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Figure 3: V2X Application Server discovery using broadcast

When using MBMS for LTE-Uu based V2X, all the parameters used for ProSe discovery and communication are pre-configured at UE and V2X control function. However, how the UE receives the local service information which is an application layer message via MBMS is not defined. Also, the UE may not understand what it receives at step 2, if the UE and the V2X application server are from different companies.
OBSERVATION #5: The local server discovery mechanism cannot be fulfilled due to lack of standardization of local service information over MBMS. Such mechanisms have been studied and specified by SA6 for mission critical services. Hence, further study can be carried out to assess the feasibility of such mechanisms for V2X applications.
OBSERVATION #6: Other issues like application transition and service continuity when moving from one local server to another local server also needs to be considered. Such mechanisms have studied and specified by SA6 for mission critical services. Hence, further study can be carried out to assess the feasibility of such mechanisms for V2X applications.
2.4
Why 3GPP and SA6
Currently, the regional standard organizations in Europe, USA and Asia and the international standard organization, e.g., ETSI, SAE, C-ITS, have contributed to the development of the V2X standards for various layers such as access layer, network & transport layer and facility & application layer. 
For the application layer, the SDOs have specified the V2X application layer messages regarding V2X application logic. The application support layer (including transport adaptation) required to utilize the 3GPP network service including ProSe, MBMS, QoS management local server discovery, and transition are not specified. The SDOs which develop the V2X application features will benefit if 3GPP specifies optimizations via an application support layer for V2X applications to efficiently utilize the underlying 3GPP capabilities. From the V2X applications perspective, it is expected that 3GPP provides simple and easy to use application layer services to utilize the 3GPP network features including LTE and 5G.
OBSERVATION#7: The specification for transport adaptation services to 3GPP network for V2X is currently not defined in any SDOs. The simple and easy to use services shall be provided towards V2X applications, e.g., RAT hiding. 3GPP has the capability and advantage to study and specify the application support layer (e.g. application signalling optimization, transport layer adaptation) to 3GPP network which can be used by global market.
SA6 has successfully specified the application support layer (e.g. group management, location management, MBMS bearer usage optimizations, unicast bearer usage optimizations) for mission critical services (MCPTT, MCVideo and MCData) to utilize the 3GPP system and transport more efficiently considering the stringent mission critical service requirements and applicable to public safety applications and railway applications. SA6 has been instrumental in supporting the market for public safety applications over 3GPP systems.
SA6 scope now includes other applications, which enables SA6 to apply their useful experience with mission critical services to be applied for the enhancements required for V2X application layer. It is very important to note that SA6 plays a very important role within 3GPP in supporting market for V2X applications over 3GPP systems.
OBSERVATION#8: 3GPP SA6 is the most appropriate working group to fulfil the specification for application support layer (e.g. application signalling optimization, transport layer adaptation) over 3GPP network to support V2X applications.
2.5
Summary

1. There is strong interest from Cellular-V2X community to enable V2X applications over 3GPP system and transport.

2. From the analysis of existing V2X work (Release 14 and Release 15) in 3GPP it can be identified that 3GPP can provide several application layer optimizations and adaptations to support V2X applications over and above what is specified in 3GPP TS 23.285 to enable smooth integration of V2X applications to 3GPP system and transport.

3. 3GPP SA6 has been successful in undertaking the application layer for public safety applications with several optimizations and adaptations specified to support mission critical services. Hence, 3GPP SA6 can further study the application layer optimizations and adaptations to support V2X applications.

3. Proposal

It is proposed that SA6 considers the study of application support layer to support V2X applications as per the analysis in clause 2.
Please see a study item proposal in S6-171240
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