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1. Introduction
For V2X communication over PC5, the unicast link setup procedure is defined by stage 2 in TS 23.287.
2. Reason for Change
The unicast link setup procedure is missing in TS 24.587.
3. Conclusions

The unicast link setup procedure should be specified in TS 24.587.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v 0.2.0.
* * * 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 24.501: "Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[4]
3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".

[y]
IETF RFC 4861: "Neighbor Discovery for IP version 6 (IPv6)".
* * * Second Change * * * *
3.2
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].

E-UTRA
Evolved Universal Terrestrial Radio Access

NR
New Radio

V2X
Vehicle-to-Everything
V2XP
V2X Policy
PFI
PC5 QoS Flow ID
* * * Third Change * * * *
6.1.x
Unicast mode of V2X communication over PC5
6.1.x.1
PC5 unicast link setup procedure

6.1.x.1.1
General

The PC5 unicast link setup procedure is used to establish a PC5 unicast link between two UEs. The UE sending the request message is called the "initiating UE" and the other UE is called the "target UE". The initiating UE can intiate UE oriented PC5 unicast linke setup procedure or V2X oriented PC5 unicast link setup procedure.

Editor’s Note:
the details about security procedure defined by SA3 are FFS.
6.1.x.1.2
PC5 unicast link setup procedure initiation by initiating UE

The initiating UE shall meet the following pre-conditions before initiating this procedure:

a)
a request from upper layers to establish a PC5 unicast link with the target UE identified by the Application Layer ID is received and there is no existing link associated with the initiating UE’s Application Layer ID and that target UE’s Application Layer ID;
b)
the link layer identifier for the initiating UE (i.e. layer 2 ID used for unicast communication) is available (e.g. re-configured or self-assigned);

c)
the link layer identifier for the unicast initial signaling (i.e. destination layer 2 ID used for unicast initial signaling) is available to the initiating UE (e.g. pre-configured or obtained as specified in subclause 5.2.3); and 

d)
the initiating UE is either authorised for V2X communication over PC5 in the serving PLMN and in NR, or has a valid authorization for V2X communication over PC5 in NR when not served by E-UTRAN not served by NR.
The initiating UE initiates the PC5 unicast link setup procedure by generating a DIRECT_LINK_SETUP_REQUEST message with:

a)
the Source User Info set to the initiating UE’s Application Layer ID received from upper layers; 
b)
the V2X service identifier received from upper layer;

c)
optionally, the Target User Info set to the target UE’s Application Layer ID if received from upper layers; 
d)
optionally, the PFI and the corresponding PC5 QoS parameters if the application requirements are received from the upper layer;
e)
optionally, an IP Address Config IE set to one of the following values if IP communication is used: 
1)
"IPv6 Router" if only IPv6 address allocation mechanism is supported by the initiating UE, i.e. acting as an IPv6 Router; or

2)
"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the initiating UE;

f)
optionally, a Link Local IPv6 Address IE formed locally based on IETF RFC 4862 [y] if the IP communication is used and the IP Address Config IE is set to "IPv6 address allocation not supported";
g)
optionally, an Non-IP Address Config IE set to non-IP address values, e.g. MAC address, if non-IP communication is used: 
After the DIRECT_LINK_SETUP_REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's Layer 2 ID for unicast communication and the destination layer 2 ID used for unicast initial signaling, and start timer T5100.
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Figure 10.4.2.2.1: PC5 unicast link setup procedure

6.1.x.1.3
PC5 unicast link setup procedure accepted by the target UE

Upon receiving a DIRECT_LINK_SETUP_REQUEST message, the target UE shall assign a layer-2 ID for this PC5 unicast link and store this assigned layer-2 ID and the source layer 2 ID used in the transport of this message provided by the lower layers. This pair of layer-2 IDs is associated with a PC5 unicast link context.

To determine whether this request is accepted or not:

a)
if the Target User Info IE is included in the DIRECT_LINK_SETUP_REQUEST message, the target UE checks whether the Target User Info IE includes its Application Layer ID; or

b)
if the Target User Info IE is not included in the DIRECT_LINK_SETUP_REQUEST message, the target UE checks whether it is interested in the V2X service indentified by the V2X service identifier in the DIRECT_LINK_SETUP_REQUEST message;

c)
if the IP Address Config IE is included in the DIRECT_LINK_SETUP_REQUEST message, the target UE checks whether there is at least one common IP address configuration option supported by both the initiating UE and the target UE.
The target UE accepts the PC5 unicast link setup procedure by generating a DIRECT_LINK_SETUP_ACCEPT message with:

a)
the Source User Info set to the target UE’s Application Layer ID received from upper layers; 
b)
optionally, the PFI and the corresponding PC5 QoS parameters if these PFI and PC5 QoS parameters are received in the DIRECT_LINK_SETUP_REQUEST message and the target UE can support;
c)
optionally, an IP Address Config IE set to one of the following values if IP communication is used: 
1)
"IPv6 Router" if only IPv6 address allocation mechanism is supported by the target UE, i.e. acting as an IPv6 Router; or

2)
"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the target UE;
d)
optionally, a Link Local IPv6 Address IE formed locally based on IETF RFC 4862 [y] if IP Address Config IE is set to "IPv6 address allocation not supported" and the received DIRECT_LINK_SETUP_REQUEST message included a Link Local IPv6 Address IE;
e)
optionally, an non-IP Address Config IE set to non-IP address values, e.g. MAC address, if non-IP communication is used: 
6.1.x.1.4
PC5 unicast link setup procedure completion by the initiating UE

Upon receipt of the DIRECT_LINK_SETUP_ACCEPT message, the initiating UE shall stop timer T5100. From this time onward the initiating UE shall use the established link for V2X communication over PC5 and additional PC5 signalling messages to the target UE.

* * * Fourth Change * * * *
Z
List of system parameters
Z.1
General

The description of timers in table z.2.1 and table z.2.2 should be considered a brief summary. The complete descriptions of the timers are in the procedures defined in subclause 6.
Z.2
Timers of PC5 unicast link management procedures

Table z.2.1: PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T5100
	
	Upon sending a DIRECT_LINK_SETUP_REQUEST message
	Upon receiving a DIRECT_LINK_SETUP_ACCEPT or DIRECT_LINK_SETUP_REJECT message from the target UE
	Retransmission of DIRECT_LINK_SETUP_REQUEST message


* * * End of Changes * * * *
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