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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.
In the present document, certain modal verbs have the following meanings:

shall

indicates a mandatory requirement to do something

shall not
indicates an interdiction (prohibition) to do something

NOTE 1:
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
NOTE 2:
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should

indicates a recommendation to do something

should not
indicates a recommendation not to do something

may

indicates permission to do something

need not
indicates permission not to do something

NOTE 3:
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can

indicates that something is possible
cannot

indicates that something is impossible

NOTE 4:
The constructions "can" and "cannot" shall not to be used as substitutes for "may" and "need not".

will

indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

will not

indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

might
indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

might not
indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

In addition:

is
(or any other verb in the indicative mood) indicates a statement of fact

is not
(or any other negative verb in the indicative mood) indicates a statement of fact

NOTE 5:
The constructions "is" and "is not" do not indicate requirements.
Introduction
XXX
1
Scope

The present document …

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".

3
Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
3.1
Terms
For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].

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

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

BSM
Basic safety message

CAM
Cooperative awareness message

DENM
Decentralized environmental notification message 

V2X
Vehicle-to-everything
4
Services and requirements

Explanatory note: Explanation of BSM, CAM, DENM for LTE, and advanced services for NR. Summary of requirements from TS 22.185 and TS 22.186.
5
LTE V2X
5.1
Sidelink physical layer

Explanatory note: Summary of LTE sidelink physical layer as used in, and extended for, LTE-V2X.
5.1.1
Physical sidelink channels and signals

5.1.2
Sidelink synchronization

5.1.2.1
SLSS
5.1.2.2
Synchronization sources and priorities
Details of the synchronization procedure for V2X sidelink communication are specified in subclauses 5.10.7 and 5.10.8 of TS 36.331 [X].
5.1.3
Multi-carrier operation and carrier aggregation
When sidelink CA is configured, a UE using mode 4 performs the transmission carrier selection procedure as described in Section 5.4.6, in order to select the carriers on which it performs V2X sidelink communication transmission.
5.2
Sidelink resource allocation

5.2.1
Resource pools
Explanatory note: RP structure, types, etc.
5.2.2
Resource allocation modes
Besides the descriptions in this section, more details on mode 3 and mode 4 resource allocation for V2X sidelink communication are specified in subclause 5.14.1 of TS 36.321 [X] and subclause 5.10.13.1 of TS 36.331 [X].
5.2.2.1
Resource allocation mode 3

5.2.2.2
Resource allocation mode 4
5.2.2.3
Modes 3 and 4 resource pool sharing
A UE can perform the sensing and reporting mechanism described in Section 5.4.3 to support this feature.
5.2.3
Zones
Details of the zone-based resource allocation and related configurations are specified in subclause 5.10.13.2 of TS 36.331 [X].
5.3
Sidelink congestion control

Explanatory note: CBR, CR, and uses of PPPP/PPPR in RAN. Detailed relationship with other sections is TBD.
To support sidelink congestion control, a UE using mode 4 performs transmission parameter adaptation based on CBR and PPPP. Detailed procedure is specified in subclause 5.14.1.1 of TS 36.321 [X]. For a UE using mode 3, sidelink congestion control is performed by the eNB based on NW implementation, with the help of the CBR measuring and reporting by the UE as described in Section 5.4.3.
5.4
Sidelink higher-layer protocols
5.4.1
General
Figure 5.4.1-1 shows the user plane protocol stack for V2X sidelink communication. The Access Stratum protocol stack for user plane in the PC5 interface consists of PDCP, RLC, MAC and PHY as shown below in Figure 5.4.1-1. The detailed functions performed by PDCP, RLC and MAC sublayers are listed in subclause 6 of TS 36.300 [X], and some other details specific for V2X sidelink are described in subclauses 23.10.2.1 and 23.14.1.1 of TS 36.300 [X]. The PHY sublayer performs the functions in Section 5.1. 
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Figure 5.4.1-1: User-Plane protocol stack for V2X sidelink communication

Figure 5.4.1-2 shows the control plane protocol stack for V2X sidelink communication. The Access Stratum protocol stack for control plane in the PC5 interface consists of of RRC, RLC, MAC and PHY as shown below in Figure 5.4.1-2. The control plane protocol for V2X sidelink communication is mainly used for the transmission of sidelink broadcast control channel (SBCCH), and its detailed functions are detailed in subclause 23.10.2.1 of TS 36.300 [X].
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Figure 5.4.1-2: Control-Plane protocol stack for V2X sidelink communication
5.4.2
Resource configuration for V2X sidelink communication
When the UE is in the network coverage, it may use the resource configurations for V2X sidelink communication configured by the eNB via dedicated signalling or system information. When the UE is out of the coverage, it may use the pre-configured V2X SL resources for V2X sidelink communication. Details of how the resources for V2X sidelink communication are (pre)configured and how the UE uses them for V2X sidelink communication transmission and reception are specified in subclauses 5.10.12 and 5.10.13 of TS 36.331 [X].
5.4.3
Measurement and reporting related to V2X sidelink communication
Some measurement and reporting mechanisms are supported specifically for V2X sidelink communication, including CBR measurement and reporting, sensing and reporting and geo-location reporting. Details of above listed measurement and reporting mechanism specific for V2X sidelink communication are specified in subclause 5.5 of TS 36.331 [X].
5.4.4
Mobility management for V2X SL transmission/reception
It is supported that the UE performs V2X sidelink communication transmission and reception during handover and cell reselection. Related details are specified in subclause 5.10.13.1 of TS 36.331 [X].
5.4.5
Assistance information and SL SPS configuration
The UE can report UE assistance information to the eNB to facilitate the configuration of sidelink SPS described in Section 5.2.2.1. Details of the UE assistance information for sidelink SPS configuration are specified in subclause 5.6.10 of TS 36.331 [X].
5.4.6
Transmission carrier selection
For V2X sidelink communication, the UE is allowed to transmit and receive on multiple sidelink carriers (pre)configured by the network, and the UE selects specific sidelink carriers among the (pre)configured sidelink carriers for its V2X sidelink communication transmission. Details on transmission carrier selection are specified in subclause 5.14.1.5 of TS 36.321 [X].
5.4.7
SL packet duplication
To improve the reliability performance of V2X sidelink communication, the sidelink PDCP duplication mechanism is supported, where a PDCP SDU is duplicated into two instances and transmitted on two different sidelink carriers. Details of sidelink PDCP duplication are specified in subclauses 5.1.3 and 5.1.4 of TS 36.323 [X], as well as subclause 5.14.1.3.1 of TS 36.321 [X].
5.4.8
Coordination between UL and V2X SL transmission
There is the possibility that the UL transmission and V2X sidelink transmission collide with each other and the UE cannot transmit both. In this case, the UE will prioritize either the UL transmission or V2X sidelink transmission over the other. Details of the prioritization between UL transmission and V2X sidelink transmission are specified in subclauses 5.4.2.2 and 5.14.1.2.2 of TS 36.321 [X].
5.4.9
Multi-PLMN operation
To support multi-PLMN operation for V2X sidelink communication, the UE may receive the V2X sidelink communication of other PLMNs. However, V2X sidelink communication transmission in other PLMNs is not allowed. Details of Multi-PLMN operation for V2X sidelink communication are specified in subclause 23.14.1.1 of TS 36.300 [X].
5.5
V2X via the Uu interface
UE assistance information can be provided by the UE to eNB to request UL SPS for V2X. Details of UE assistance information reporting for V2X via Uu are specified in subclause 5.6.10 of TS 36.331 [X].
5.6
Network aspects

5.6.1
V2X service authorization

5.6.2
Sidelink AMBR
6
NR V2X

7
Multi-RAT V2X

Explanatory note: This section covers cross-RAT control of sidelink, and MR-DC aspects.
8
Transmission profiles

Explanatory note: For LTE and, if/when appropriate, NR.
To support the above procedure, the Access Stratum (AS) is provided with a transmission profile of a protocol data unit transmitted over PC5 interface by upper layers (i.e. above the access stratum) [TS 23.285]. The UE performs transmission format selection for V2X sidelink transmission based on the transmission profile indicated by the upper layer.
9
Pedestrian UE

Explanatory note: Differences for P-UE in LTE and, if/when appropriate, NR.
Details of the support of sidelink communication for the P-UE are specified in subclause 5.10.13.1a of TS 36.331 [X].
10
Roadside unit

Explanatory note: For LTE and NR. Definition and reasons for RSU from TS 22.185/22.186, and statement of no dedicated RAN specification for RSU in LTE, and Rel-16 NR if appropriate.
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