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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The objective of this Technical Report is to identify and evaluate potential architecture enhancements of EPS and 5G System design needed to support advanced V2X services identified in TR 22.886 [2], based on vehicular services requirements defined in TS 22.185 [3] and TS 22.186 [4] and determine which of the solutions can proceed to normative specifications.
In Rel-15, the study focuses on EPS.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 22.886: "Study on enhancement of 3GPP Support for 5G V2X Services".

[3]
3GPP TS 22.185: "Service requirements for V2X services; Stage 1".

[4]
3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".

[5]
3GPP TS 23.285: "Architecture enhancements for V2X services".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

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

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Architectural Assumptions and Requirements 

4.1
Architectural Assumptions

Editor's Note: This clause will define the underlying architectural assumptions for architecture enhancements of EPS and 5G System to support advanced V2X services.

-
Architecture reference models defined in TS 23.285 [5] (i.e. PC5 and LTE-Uu based V2X architecture reference model and MBMS for LTE-Uu based V2X architecture reference model) are used as basis architecture for supporting eV2X services in EPS.
-
For EPS based enhancement, it is assumed that AS layer impact for solutions in this TR should be avoided as much as possible.
4.2
Architectural Requirements 

Editor's note:
This clause will define the architectural requirements based on the normative stage-1 requirements defined in TS 22.185 [3], TS 22.186 [4] and TS 22.278.
5
Key Issues
Editor's note:
This clause will describe the key issues for architecture enhancements of EPS and 5G System to support advanced V2X services.
5.1
Key Issue #1: Support of eV2X Group Communication
5.1.1
General description
One of the main use cases for eV2X is Vehicle Platooning where vehicles of the same platoon are involved in sharing the necessary information required to support the platoon operations (for example, distance between vehicles, relative speed, updates from RSU, etc.). Similar requirements apply also for the Extended Sensor use case where UEs exchange data gathered through local sensors or live video data among vehicles, Road Site Units, devices of pedestrians and V2X application servers.

For both cases such sharing of information is supported by creating a specific eV2X Group within a V2X application.

This key issue addresses how eV2X communication for these group of UEs will be supported by the 3GPP system. In particular, the following aspects are required to be studied:

-
Whether and how the 3GPP system is required to be aware of an eV2X Group within the V2X application.
-
Whether and how the 3GPP system is required to be aware of the number of UEs within an eV2X Group of a V2X application.
NOTE:
It is assumed that eV2X Group discovery is supported within the V2X application.
-
How 3GPP layer communication between UEs of the same eV2X Group is carried out.
5.2
Key Issue #2: 3GPP PC5 RAT selection for a V2X application
5.2.1
General description
A UE may support multiple radio access technologies (RATs) over PC5 interface, including LTE and NR. For such UE, the most suitable 3GPP PC5 RAT(s) for V2X applications should be selected based on various criteria. For example, for the V2X application requiring low latency, the PC5 RAT that meets the required latency should be selected.
To support the proper selection of 3GPP PC5 RAT to use for a V2X application, the following aspects need to be studied:
-
What parameters should be considered as input to 3GPP PC5 RAT selection for each V2X application, e.g. QoS parameters, RAN related parameters such as expected range of a RAT, operator policy, preferences for each V2X application, peer UE capabilities, etc.?
-
When and how the 3GPP PC5 RAT selection is performed? Is the 3GPP PC5 RAT selected before sending/receiving each V2X message, or is the 3GPP PC5 RAT selected based on static configuration for each V2X application?
-
How can 3GPP system support the 3GPP PC5 RAT selection for the V2X application?
When studying the above aspects, the following need to be considered:
-
When the UE is non-roaming and when the UE is roaming;
-
When the UE is in coverage and when the UE is out of coverage.
Editor's note:
When necessary, RAN WGs should be involved during the study of this key issue.
6
Solutions
Editor's note:
This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
6.X
Solution #X: <Solution Title>

6.X.1
Functional Description

Editor's note:
General description, assumption, and principles of the solution.

6.X.2
Procedures

Editor's note: Describes the high-level operation, procedures and information flows for the solution.
6.X.3
Impact on existing entities and interfaces
Editor's note:
Impacts on existing nodes or functionality will be added.
6.X.4
Topics for further study

Editor's note:
Topics for FFS will be collected for this particular functionality.
6.X.5
Conclusions

Editor's note:
Conclusions will be collected for this particular functionality.
7
Conclusions

Editor's note:
This clause will capture agreed conclusions from the study.
7.1
Conclusions for EPS

Editor's note:
This clause will capture agreed conclusions for EPS from the study, aimed for normative phase in Rel-15 timeframe.
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.
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