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1. Introduction
For V2X communication over PC5, the procedures for broadcast mode and groupcast mode are defined in TS 23.287. This p-CR analyzes the procedures for broadcast mode and groupcast mode defined in TS 23.287 and the differences from the broadcast mode defined in TS 23.285, and it further proposes to update TS 24.587 to fulfill the broadcast mode and groupcast mode communication over PC5 in 5GS.
2. Reason for Change
The operation procedures for broadcast mode and groupcast mode communication over PC5 are currently missing in TS 24.587. It is important to bear in mind how things are defined in TS 24.386 and the requirements in TS 23.287 in order to analyze what it could be needed in TS 24.587. Note that TS 24.386 provides definition of the V2X communication over PC5 in the sub-clause 6.1 for EPS. Besides, the TS 23.287 specifies for 5GS that, quote:

The transmitting UE V2X application layer provides data unit and may provide V2X Application Requirements specified in subclause 5.4.1.2 to V2X layer.

The transmitting UE determines the PC5 QoS parameters for this broadcast V2X service as specified in clauses 5.4.1.1 and 5.4.1.2.

The V2X application layer may provide group identifier information (i.e. an Application-layer V2X Group identifier) as specified in clause 5.6.1.3.

For groupcast mode of V2X communication over PC5 reference point, the V2X application layer may provide group identifier information. When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID.

Note that the descriptions above are a sort of different from the broadcast communication defined in TS 23.285 (stage 2 on V2X in EPS), as V2X application requirements are not mentioned in TS 23.285 and PC5 QoS parameters are in fact different, let alone the group identifier specified for groupcast mode. Hence, the original definitions and descriptions for the V2X communication over PC5 in EPS captured in TS 24.334 and TS 24.386 are no longer applicable to 5GS.

This p-CR proposes to add to the specification the transmission of broadcast mode V2X communication over PC5 details so that the PC5 broadcast and groupcast procedures based on the procedure for broadcast mode of V2X communication over PC5 reference point are added under the sub-clause 6.3.1.
3. Conclusions

The operation procedure for broadcast mode communication over PC5 should be specified in TS 24.587.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v1.0.1.
* * * First Change * * * *

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 TS 23.287: “Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services”.

[3]
3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".

[4]
3GPP TS 24.501: "Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[5]
3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".

[6]
IETF RFC 4862: "Neighbor Discovery for IP version 6 (IPv6)".

[7]
IETF RFC 4291: "IP Version 6 Addressing Architecture".

[r38331]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".

[r38323]
3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".

[r38300]
3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

[r38304]
3GPP TS 38.304: "User Equipment (UE) procedures in Idle mode and RRC Inactive state".

[r23122]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".

* * * Next Change * * * *

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].

E-UTRA-PC5: PC5 reference point over E-UTRA. The term E-UTRA-PC5 used in the present document corresponds to the term LTE PC5 defined in 3GPP TS 23.287 [2].
NR-PC5: PC5 reference point over NR. The term NR-PC5 used in the present document corresponds to the term NR PC5 defined in 3GPP TS 23.287 [2].
PC5 QoS flow context: A context which includes a V2X service identifier and a set of PC5 QoS parameters.
PC5 QoS rule: A rule which includes a PC5 QoS rule identifier, a PFI value, a precedence value and optionally a set of packet filters. The PC5 QoS rule is associated with a PC5 QoS flow context.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.287 [2] apply:

V2X communication

V2X message

V2X service

* * * Next Change * * * *

6.1.3
Broadcast mode communication over PC5

6.1.3.1
Overview

This clause describes the V2X communication over PC5 reference point in broadcast mode operation. The UE is configured with the related information as described in subclause 5.2.3.

6.1.3.2
Transmission of broadcast mode V2X communication over PC5
6.1.3.2.1
Initiation

6.1.3.2.1.1
Requirements for V2X communication over PC5
When the upper layers request the UE to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, the request from the upper layers includes:

a)
the V2X message;

b)
the V2X service identifier of the V2X service for the V2X message;

c)
the type of data in the V2X message (IP or non-IP);

d)
if the V2X message contains non-IP data, the V2X message family (see subclause 7.x) of data in the V2X message;

e)
optionally the V2X application requirements (e.g. priority requirement, reliability requirement, delay requirement, range requirement).

Upon a request from upper layers to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, if:

a)
the UE is configured with V2X service identifier to V2X frequency mapping rules for V2X communication over PC5 as specified in subclause 5.2.3; and

b)
there is one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message in the current geographical area,

then the UE passes the one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to the lower layers.

Then, there can be two conditions:

a)
the following conditions are met:

1)
the UE is served by NR or served by E-UTRA for NR PC5 V2X communication;

2)
the UE intends to use the radio resources (i.e. carrier frequency) provided by a serving cell;

3)
the registered PLMN is in the list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by NR or served by E-UTRA for V2X communication over PC5 as specified in subclause 5.2.3; and

4)
the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.3 or the UE is configured with a default destination layer-2 ID for V2X communication over PC5 as specified in subclause 5.2.3;

b)
the following conditions are met:

1)
the UE is:

i)
not served by NR or not served by E-UTRA for V2X communication over PC5;
ii)
in limited service state as specified in 3GPP TS 23.122 [r23122], if the reason for the UE being in limited service state is one of the following;

A)
the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [r38304];

B)
the UE received an REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [4]; or

C)
the UE received an REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [4]; or

iii)
in limited service state as specified in 3GPP TS 23.122 [13] for reasons other than 1), 2) or 3) above, and located in a geographical area for which the UE is provisioned with "non-operator managed" radio parameters as specified in subclause 5.2.3;

2)
the UE is authorized to use V2X communication over PC5 when the UE is not served by NR or not served by E-UTRAN for V2X communication as specified in subclause 5.2.3; and

3)
the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.3 or the UE is configured with a default destination layer-2 ID for V2X communication over PC5 as specified in subclause 5.2.3;

If either condition a) or condition b) above is met, then the UE shall proceed as specified in subclause 6.1.3.2.1.2, else the UE shall not perform transmission of V2X communication over PC5.
6.1.3.2.1.2
PC5 QoS flow match and establishment
When determining if any existing PC5 QoS flow match the request from upper layers, UE shall proceeds as follows:
a)
according to the mapping rules specified in subclause 5.2.3, the UE shall use the PC5 QoS parameters corresponding to the V2X service identifier and optionally V2X application requirements;

b)
according to the mapping rules specified in subclause 5.2.3, the UE shall use the destination layer-2 ID corresponding to the V2X service identifier;

c)
if there is no existing context for the destination layer-2 ID, proceed as:

1)
build a new context for the destination layer-2 ID;
2)
self-assign a new source layer-2 ID; and

3)
pass the source/destination layer-2 IDs to lower layers.
d)
if in the context for the destination layer-2 ID, there is no existing PC5 QoS flow context, which corresponds to the V2X service identifier and the PC5 QoS parameters, then:

1)
self-assign a new PFI;

2)
build a new PC5 QoS flow context and include the V2X service identifier and the PC5 QoS parameters;

3)
set up a new PC5 QoS rule, the PC5 QoS rule contains:

i)
a PC5 QoS rule identifier;

ii
the PFI;

iii)
a set of packet filters; and

iv)
a precedence value.

4)
pass the following parameters to lower layers:

i)
the PFI;
ii)
the PC5 QoS parameters; and 

iii)
source/destination layer-2 IDs. and

e)
perform transmission of V2X communication over PC5 as specified in subclause 6.1.3.2.2.
6.1.3.2.2
Transmission

The UE shall include the V2X message in a protocol data unit with the following parameters:
a)
a layer-3 protocol data unit type (see 3GPP TS 38.323 [r38323]) set to:

1)
IP packet, if the V2X message contains IP data; or

2)
non-IP packet, if the V2X message contains non-IP data;

b)
the source layer-2 ID set to the Layer-2 ID self-assigned by the UE for V2X communication over PC5;

c)
the destination layer-2 ID set to:

1)
the destination layer-2 ID associated with the V2X service identifier of the V2X service in this list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.3, if the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.3; or

2)
the default destination layer-2 ID configured to the UE for V2X communication over PC5 as specified in subclause 5.2.3, if the V2X service identifier of the V2X service is not included in the list of V2X services authorized for V2X communication over PC5 and the UE is configured with a default destination layer-2 ID for V2X communication over PC5;

d)
if the V2X message contains non-IP data, an indication to set the non-IP type field of the non-IP type PDU to the value corresponding to the V2X message family (see subclause 7.x) used by the V2X service as indicated by upper layers;

e)
if the V2X message contains IP data, the source IP address set to the source IP address self-assigned by the UE for V2X communication over PC5;

f)
the PFI set to the value corresponding to the PC5 QoS Rules as specified in clause 6.1.3.2.1;

g)
if the UE is configured with V2X service identifier to Tx Profile mapping rules for V2X communication over PC5 as specified in subclause 5.2.3, the Tx Profile associated with the V2X service identifier as specified in subclause 5.2.3.

then UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 38.300 [r38300], and pass the V2X message on the PC5 QoS Flow identified by the PFI to lower layers for transmission. The PC5 QoS Rules corresponding to the PFIs map V2X messages with the same V2X service identifier and with the same PC5 QoS parameters to the same PC5 QoS Flow, and apply PFI to V2X messages;

If the UE is camped on a serving cell indicating that V2X communication over PC5 is supported by the network, but not broadcasting any carrier frequencies and radio resources for V2X communication over PC5 as specified in 3GPP TS 38.331 [r38331], the UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.501 [4].
If the UE has an emergency PDN connection, the UE shall send an indication to the lower layers to prioritize transmission over the emergency PDN connection as compared to transmission of V2X communication over PC5.
6.1.3.2.3
Procedure for UE to use provisioned radio resources for V2X communication over PC5

When the UE is not served by NR and not served by E-UTRAN for V2X communication, the UE shall select the radio parameters to be used for V2X communication over PC5 as follows:

a)
if the UE can determine itself located in a geographical area, and the UE is provisioned with radio parameters for the geographical area, the UE shall select the radio parameters associated with that geographical area; or

b)
in all other cases, the UE shall not initiate V2X communication over PC5.

It is out of scope of the present specification to define how the UE can locate itself in a specific geographical area. When the UE is in coverage of a 3GPP RAT it can for example use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT it can use other techniques, e.g. global navigation satellite system (GNSS). The UE shall not consider user provided location as a valid input to locate itself in a specific geographical area.

If the UE intends to use "non-operator managed" radio parameters as specified in subclause 5.2.3, the UE shall initiate V2X communication over PC5 with the selected radio parameters.

If the UE intends to use "operator managed" radio parameters as specified in subclause 5.2.3, before initiating V2X communication over PC5, the UE shall check with lower layers whether the selected radio parameters can be used in the current location without causing interference to other cells as specified in 3GPP TS 38.331 [r38331], and:

a)
if the lower layers indicate that the usage would not cause any interference, the UE shall initiate V2X communication over PC5; or

NOTE:
If the lower layers find that there exists a cell operating the provisioned radio resources (i.e., carrier frequency), and the cell belongs to the registered PLMN or a PLMN equivalent to the registered PLMN, and the UE is authorized for V2X communication over PC5 in this PLMN, the UE can use the radio parameters indicated by the cell as specified in 3GPP TS 38.331 [r38331].

b)
else if the lower layers report that one or more PLMNs operate in the provisioned radio resources (i.e. carrier frequency) then:
1)
if the following conditions are met:

i)
none of the PLMNs reported by the lower layers is the registered PLMN or equivalent to the registered PLMN;

ii)
at least one of the PLMNs reported by the lower layers is in the list of authorized PLMNs for V2X communication over PC5 and provides radio resources for V2X communication over PC5 as specified in 3GPP TS 38.331 [r38331]; and

iii)
the UE does not have an emergency PDN connection;


then the UE shall:

i)
if in 5GMM-IDLE mode, perform PLMN selection triggered by V2X communication over PC5 as specified in 3GPP TS 23.122 [13]; or

ii)
else if in 5GMM-CONNECTED mode, either:

A)
perform a Registration procedure as specified in 3GPP TS 24.501 [4] and then perform PLMN selection triggered by V2X communication over PC5 as specified in 3GPP TS 23.122 [r23122]; or

B)
not initiate V2X communication over PC5.


Whether the UE performs i) or ii) above is left up to UE implementation; or

2)
else the UE shall not initiate V2X communication over PC5.
If the registration to the selected PLMN is successful, the UE shall proceed with the procedure to initiate V2X communication over PC5 as specified in subclause 6.1.3.2.1.

If the UE is performing V2X communication over PC5 using radio parameters associated with a geographical area and moves out of that geographical area, the UE shall stop performing V2X communication over PC5 and then:

a)
if the UE is not served by NR and not served by E-UTRA for V2X communication over PC5 or the UE intends to use radio resources for V2X communication over PC5 other than those operated by the serving cell, the UE shall select appropriate radio parameters for the new geographical area as specified above; or

b)
if the UE is served by NR or served by E-UTRA for V2X communication over PC5 and intends to use radio resources for V2X communication over PC5 operated by the serving cell, the UE shall proceed with the procedure to initiate V2X communication over PC5 when served by NR or served by E-UTRA for V2X communication over PC5.

6.1.3.2.4
Privacy of V2X transmission over PC5

Upon initiating transmission of V2X communication over PC5, if:

a)
the V2X service identifier of a V2X service requesting transmission of V2X communication over PC5 is in the list of of V2X services which require privacy for V2X communication over PC5 as specified in subclause 5.2.3; and

b)
the UE is located in a geographical area in which this V2X service requires privacy for V2X communication over PC5 as specified in subclause 5.2.3, or the UE is not provisioned any geographical areas in which this V2X services requires privacy for V2X communication over PC5,

then the UE shall proceed as follows:

a)
if timer T5xyz is not running, start timer T5xyz and set its timer value as the privacy timer value as specified in subclause 5.2.3;

b)
upon:

1)
getting an indication from upper layers that the application layer identifier has been changed; or

2)
timer T5xyz expiry,


then:

3)
change the value of the source layer-2 ID self-assigned by the UE for the broadcast mode V2X communication over PC5;

4)
if the V2X message contains IP data, change the value of the source IP address self-assigned by the UE for V2X communication over PC5; 

5)
provide an indication to upper layers that the source layer-2 ID and/or the source IP address are changed; and
6)
restart timer T5xyz; and

c)
upon stopping transmission of the broadcast mode V2X communication over PC5, stop timer T5xyz.

6.1.3.3
Reception of broadcast mode V2X communication over PC5

The UE may be configured by upper layers with one or more destination layer-2 ID(s) for reception of V2X messages over PC5. For each received protocol data unit over PC5, the receiving UE shall check if the destination layer-2 ID of the received protocol data unit matches one of the configured destination Layer-2 IDs. If yes, the UE shall then check whether the protocol data unit type as defined 3GPP TS 38.323 [r38323] provided by the lower layers for the received packet is set to IP packet or non-IP packet, and pass the protocol data unit to the corresponding upper layer entity.
* * * Next Change * * * *

6.1.4
Groupcast mode communication over PC5

6.1.4.1
Overview

This clause describes the V2X communication over PC5 reference point in groupcast mode operation. The UE is configured with the related information as described in subclause 5.2.3.
6.1.4.2
Transmission of groupcast mode V2X communication over PC5

6.1.4.2.1
Initiation

6.1.4.2.1.1
Requirements for V2X communication over PC5
The requirements for groupcast mode V2X communication over PC5 is same as described in subclause 6.1.3.2.1.1, with the following additions:

a)
When the upper layers request the UE to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, then the request from the upper layers may include:

1)
the group identifier information (i.e. an application-layer V2X group identifier) which is optionally provided in the request from upper layers.
6.1.4.2.1.2
PC5 QoS flow match and establishment

The PC5 QoS flow match and establishment for groupcast mode V2X communication over PC5 is same as described in subclause 6.1.3.2.1.2, with the following modifications:
a)
The UE shall determine the destination layer-2 ID as:

1)
if no group identifier information is provided, then according to the mapping rules specified in clause 5.2.3, the UE shall use the destination layer-2 ID corresponding to the V2X service identifier;
2)
if group identifier information is provided and there is a context for the group identifier information, then UE shall use the destination layer-2 ID in the context for the group identifier information;

3)
if group identifier information is provided and there is no context for the group identifier information, then UE shall use the destinationlLayer-2 ID as specified in subclause 6.1.4.2.x;
b)
If there is no existing context for the destination layer-2 ID and optional group identifier, the UE shall proceed as:

1)
build a new context for the group identifier and optional group identifier;  

2)
self-assign a new source layer-2 ID; and

3)
pass the source/destination layer-2 IDs to lower layers. 

6.1.4.2.2
Transmission

The transmission of groupcast mode V2X communication over PC5 is same as described in subclause 6.1.3.2.2, with the following additions:

a)
If group identifier is provided, then the destination layer-2 ID shall be set to the destination layer-2 ID in the context for the group identifier as specified in subclause 6.1.4.2.1.2.

6.1.4.2.3
Procedure for UE to use provisioned radio resources for groupcast mode V2X communication over PC5

The procedures described in subclause 6.1.3.2.3 apply.

6.1.4.2.4
Privacy of V2X transmission over PC5

The procedures described in subclause 6.1.3.2.4 apply.
6.1.4.3
Reception of groupcast mode V2X communication over PC5

The reception of groupcast mode V2X communication over PC5 is same as described in subclause 6.1.3.3, with the following additions:

a)
Besides the configured destination layer-2 ID(s) for reception of V2X messages over PC5, the UE shall also derive the destination layer-2 ID(s) based on group identifier(s) if provided by upper layers as specified in 6.1.4.2.x.
* * * Next Change * * * *

7.X
V2X message family encoding

The following values are specified to identify the V2X message family:

0
Reserved

1
IEEE 1609, see IEEE 1609.3 [5]

2
ISO, see ISO 29281-1 [6]

3
ETSI-ITS, see ETSI EN 302 636-3 23]
4-255
Reserved


