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1. Introduction
Direct link establishment procedure is defined in TS 24.587.
2. Reason for Change
The coding of messages and parameters are missing in TS 24.587.
3. Conclusions

The coding of messages and parameters should be specified in TS 24.587.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v 0.3.0.
* * * 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".

[5]
IETF RFC 4862: "Neighbor Discovery for IP version 6 (IPv6)".
[r4291]
IETF RFC 4291: "IP Version 6 Addressing Architecture".
* * * 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
PQFI
PC5 QoS Flow ID
PQI
PC5 5QI
* * * Third Change * * * * (all new)

x
Message functional definitions and contents
x.1
Overview
This clause contains the definition and contents of the messages used in the procedures described in the present document.
x.2
PC5 signalling messages

x.2.y
Direct link establishment request
x.2.y.1
Message definition

This message is sent by a UE to another peer UE to establish a direct link. See table x.2.y.1.1.

Message type:
DIRECT LINK ESTABLISHMENT REQUEST
Significance:
dual

Direction:

UE to peer UE

Table x.2.y.1.1: DIRECT LINK ESTABLISHMENT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK ESTABLISHMENT REQUEST message identity
	PC5 signalling message type

z.3.1.1.
	M
	V
	1

	
	Sequence number
	Sequence number

z.3.1.2
	M
	V
	1

	
	V2X service identifier
	V2X service identifier 

z.3.1.3
	M
	LV
	4

	
	Source user info
	Application layer ID
z.3.1.4
	M
	LV
	3-253

	TBD
	QoS flow descriptions
	PC5 QoS flow descriptions

z.3.1.5
	M
	LV-E
	6-65538

	TBD
	Target user info
	Application layer ID 
z.3.1.4
	O
	TLV
	3-253

	TBD
	IP address configuration
	IP address configuration
z.3.1.7
	O
	TV
	2

	TBD
	Link local IPv6 address 

	Link local IPv6 address
z.3.1.8
	O
	TV
	17


Editor's note:
The contents in the above message will be updated based on security requirements.
x.2.a
Direct link establishment accept
x.2.a.1
Message definition

This message is sent by a UE to another peer UE to accept the received DIRECT LINK ESTABLISHMENT REQUEST message. See table x.2.a.1.1.

Message type:
DIRECT LINK ESTABLISHMENT ACCEPT

Significance:
dual

Direction:

UE to peer UE

Table x.2.a.1.1: DIRECT LINK ESTABLISHMENT ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK ESTABLISHMENT ACCEPT message identity
	PC5 signalling message type

z.3.1.1.
	M
	V
	1

	
	Sequence number
	Sequence number

z.3.1.2
	M
	V
	2

	
	Source user info
	Application layer ID
z.3.1.4
	M
	LV
	3-253

	TBD
	QoS flow descriptions
	PC5 QoS flow descriptions

z.3.1.5
	M
	LV-E
	6-65538

	TBD
	IP address configuration
	IP address configuration
z.3.1.6
	O
	TV
	2

	TBD
	Link local IPv6 address 

	Link local IPv6 address
z.3.1.7
	O
	TV
	17


* * * Fourth Change * * * *(all new)
z
General message format and information elements coding
z.1
Overview
This clause contains general message format and information elements coding for the messages used in the procedures described in the present document.
z.2
General

The sending entity shall set the value of a spare bit to zero. The receiving entity shall ignore the value of a spare bit.

The sending entity shall not set the value of a field to a reserved value. The receiving entity shall discard a message carrying a field with the value set to a reserved value.

z.3
PC5 signalling message formats

z.3.1
Information elements in PC5 signalling messages 

z.3.1.1
PC5 signalling message type

The purpose of the PC5 signalling message type IE is to indicate the type of messages used in PC5 signaling protocol.

The value part of the PC5 signalling message type IE used in the PC5 signalling messages is coded as shown in table z.3.1.1.1. 
The PC5 signalling message type IE is a type 3 information element, with the length of 1 octet.

Table z.3.1.1.1: PC5 signalling message type
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	DIRECT LINK ESTABLISHMENT REQUEST

	0
	0
	0
	0
	0
	0
	1
	0
	
	DIRECT LINK ESTABLISHMENT ACCEPT

	0
	0
	0
	0
	0
	0
	1
	1
	
	DIRECT LINK ESTABLISHMENT REJECT

	0
	0
	0
	0
	0
	1
	0
	0
	
	DIRECT LINK MODIFICATION REQUEST

	0
	0
	0
	0
	0
	1
	0
	1
	
	DIRECT LINK MODIFICATION ACCEPT

	0
	0
	0
	0
	0
	1
	1
	0
	
	DIRECT LINK MODIFICATION REJECT

	
	
	
	
	
	
	
	
	
	

	


Editor's note:
The values of the other PC5 signalling messages are FFS.
z.3.1.2
Sequence number

The purpose of the Sequence number IE is to uniquely identify a PC5 signalling message being sent or received. The sending UE will increment the sequence number for each outgoing new PC5 signalling message. 
The Sequence number IE is an integer in the 0-255 range. 

The Sequence number IE is a type 3 information element, with a length of 1 octet.
z.3.1.3
V2X service identifier

The V2X service identifier parameter carries the identifier of a V2X service. The length of the V2X service identifier parameter is 4 octets. The format of the V2X service identifier parameter is out of scope of this specification.

Editor's note:
The length of the V2X service identifier IE is FFS.
z.3.1.4
Application layer ID

The Application layer ID parameter carries an application layer ID as specified in 3GPP TS 23.287 [2]. The value of the Application layer ID parameter is a 48-bit long bit string. The format of the Application layer ID parameter is out of scope of this specification.
Editor's note:
The length of the Application layer ID IE is FFS.
z.3.1.5
PC5 QoS flow descriptions

The purpose of the PC5 QoS flow descriptions IE is to indicate a set of PC5 QoS flow descriptions to be used by the UE over the direct link, where each PC5 QoS flow description is a set of parameters as described in subclause 5.4.2 of 3GPP TS 23.287 [2].

The PC5 QoS flow descriptions IE is a type 6 information element with a minimum length of 6 octets. The maximum length for the information element is 65538 octets.

The PC5 QoS flow descriptions IE is coded as shown in figure z.3.1.5.1, figure z.3.1.5.2, figure z.3.1.5.3, figure z.3.1.5.4, and table z.3.1.5.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PC5 QoS flow descriptions IEI
	octet 1

	Length of PC5 QoS flow descriptions contents
	octet 2

octet 3

	PC5 QoS flow description 1
	octet 4

octet u

	PC5 QoS flow description 2
	octet u+1

octet v

	...
	octet v+1

octet w

	PC5 QoS flow description n
	octet w+1

octet x


Figure z.3.1.5.1: PC5 QoS flow descriptions information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	0

Spare
	0

Spare
	PQFI
	octet 4

	Operation code
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	0

Spare
	octet 5

	0

Spare
	E
	Number of parameters
	octet 6

	Parameters list
	octet 7*

octet u*


Figure z.3.1.5.2: PC5 QoS flow description 

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter 1
	octet 7

octet m

	Parameter 2
	octet m+1

octet n

	...
	octet n+1

octet o

	Parameter n
	octet o+1

octet u


Figure z.3.1.5.3: Parameters list

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter identifier
	octet 7

	Length of parameter contents
	octet 8

	Parameter contents
	octet 9

octet m


Figure z.3.1.5.4: Parameter

Table z.3.1.4.1: PC5 QoS flow descriptions information element

	PC5 QoS flow identifier (PQFI) (bits 6 to 1 of octet 4)

PQFI field contains the PC5 QoS flow identifier.

Bits

6 5 4 3 2 1

0 0 0 0 0 1
PQFI 1


to

1 1 1 1 1 1
PQFI 63

The UE shall not set the PQFI value to 0.



	Operation code (bits 8 to 6 of octet 5)

Bits

8 7 6

0 0 1
Create new PC5 QoS flow description

0 1 0
Delete existing PC5 QoS flow description

0 1 1
Modify existing PC5 QoS flow description

All other values are reserved.



	E bit (bit 7 of octet 6)

For the "create new PC5 QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
reserved

1
parameters list is included

For the "Delete existing PC5 QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
parameters list is not included

1
reserved

For the "modify existing PC5 QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
extension of previously provided parameters

1
replacement of all previously provided parameters

If the E bit is set to "parameters list is not included", the number of parameters field has zero value. If the E bit is set to "parameters list is included", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" or "replacement of all previously provided parameters", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" and one of the parameters in the new parameters list already exists in the previously provided parameters, the parameter shall be set to the new value.

Number of parameters (bits 6 to 1 of octet 6)

The number of parameters field contains the binary coding for the number of parameters in the parameters list field. The number of parameters field is encoded in bits 6 through 1 of octet 6 where bit 6 is the most significant and bit 1 is the least significant bit. 

Parameters list (octets 7 to u)

The parameters list contains a variable number of parameters.

Each parameter included in the parameters list is of variable length and consists of:

-
a parameter identifier (1 octet); 
-
the length of the parameter contents (1 octet); and
-
the parameter contents itself (variable amount of octets).

The parameter identifier field is used to identify each parameter included in the parameters list and it contains the hexadecimal coding of the parameter identifier. Bit 8 of the parameter identifier field contains the most significant bit and bit 1 contains the least significant bit. In this version of the protocol, the following parameter identifiers are specified:

-
01H (PQI);
-
02H (GFBR uplink);

-
03H (MFBR downlink);

-
04H (MFBR uplink);

-
05H (MFBR downlink);

-
06H (Averaging window).

If the parameters list contains a parameter identifier that is not supported by the receiving entity the corresponding parameter shall be discarded.

The length of parameter contents field contains the binary coded representation of the length of the parameter contents field. The first bit in transmission order is the most significant bit.

When the parameter identifier indicates PQI, the parameter contents field contains the binary representation of PQI that is one octet in length.

PQI:
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
Reserved

0 0 0 0 0 0 0 1

to



Spare
0 0 0 1 0 1 0 0
0 0 0 1 0 1 0 1
PQI 21

0 0 0 1 0 1 1 0
PQI 22
0 0 0 1 0 1 1 1
PQI 23
0 0 0 1 1 0 0 0

to



Spare
0 0 1 1 0 1 1 0
0 0 1 1 0 1 1 1
PQI 55

0 0 1 1 1 0 0 0
PQI 56

0 0 1 1 1 0 0 1
PQI 57
0 0 1 1 1 0 1 0
PQI 58
0 0 1 1 1 0 1 1
PQI 59

0 0 1 1 1 1 0 0


to



Spare

0 1 0 1 1 0 0 1
0 1 0 1 1 0 1 0
PQI 90
0 1 0 1 1 0 1 1
PQI 91
0 1 0 1 1 1 0 0

to



Spare

0 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0


to



Operator-specific PQIs

1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 1
Reserved

The network shall consider all other values not explicitly defined in this version of the protocol as unsupported.

When the parameter identifier indicates "GFBR uplink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for uplink followed by two octets containing the value of the guaranteed flow bit rate for uplink.

Unit of the guaranteed flow bit rate for uplink (octet 1)
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
value is not used

0 0 0 0 0 0 0 1
value is incremented in multiples of 1 Kbps

0 0 0 0 0 0 1 0
value is incremented in multiples of 4 Kbps

0 0 0 0 0 0 1 1
value is incremented in multiples of 16 Kbps

0 0 0 0 0 1 0 0
value is incremented in multiples of 64 Kbps

0 0 0 0 0 1 0 1
value is incremented in multiples of 256 Kbps

0 0 0 0 0 1 1 0
value is incremented in multiples of 1 Mbps

0 0 0 0 0 1 1 1
value is incremented in multiples of 4 Mbps

0 0 0 0 1 0 0 0
value is incremented in multiples of 16 Mbps

0 0 0 0 1 0 0 1
value is incremented in multiples of 64 Mbps

0 0 0 0 1 0 1 0
value is incremented in multiples of 256 Mbps

0 0 0 0 1 0 1 1
value is incremented in multiples of 1 Gbps

0 0 0 0 1 1 0 0
value is incremented in multiples of 4 Gbps

0 0 0 0 1 1 0 1
value is incremented in multiples of 16 Gbps

0 0 0 0 1 1 1 0
value is incremented in multiples of 64 Gbps

0 0 0 0 1 1 1 1
value is incremented in multiples of 256 Gbps

0 0 0 1 0 0 0 0
value is incremented in multiples of 1 Tbps

0 0 0 1 0 0 0 1
value is incremented in multiples of 4 Tbps

0 0 0 1 0 0 1 0
value is incremented in multiples of 16 Tbps

0 0 0 1 0 0 1 1
value is incremented in multiples of 64 Tbps

0 0 0 1 0 1 0 0
value is incremented in multiples of 256 Tbps

0 0 0 1 0 1 0 1
value is incremented in multiples of 1 Pbps

0 0 0 1 0 1 1 0
value is incremented in multiples of 4 Pbps

0 0 0 1 0 1 1 1
value is incremented in multiples of 16 Pbps

0 0 0 1 1 0 0 0
value is incremented in multiples of 64 Pbps

0 0 0 1 1 0 0 1
value is incremented in multiples of 256 Pbps

Other values shall be interpreted as multiples of 256 Pbps in this version of the protocol.

Value of the guaranteed flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for uplink in units defined by the unit of the guaranteed flow bit rate for uplink.

When the parameter identifier indicates "GFBR downlink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for downlink followed by two octets containing the value of the guaranteed flow bit rate for downlink.

Unit of the guaranteed flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the guaranteed flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for downlink in units defined by the unit of the guaranteed flow bit rate for downlink.

When the parameter identifier indicates "MFBR uplink", the parameter contents field contains the one octet indicating the unit of the maximum flow bit rate for uplink followed by two octets containing the value of maximum flow bit rate for uplink.

Unit of the maximum flow bit rate for uplink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for uplink in units defined by the unit of the maximum flow bit rate for uplink.

When the parameter identifier indicates "MFBR downlink", the parameter contents field contains one octet indicating the unit of the maximum flow bit rate for downlink followed by two octets containing the value of the maximum flow bit rate for downlink.

Unit of the maximum flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for downlink in units defined by the unit of the maximum flow bit rate for downlink.

When the parameter identifier indicates "averaging window", the parameter contents field contains the binary representation of the averaging window for both uplink and downlink in milliseconds and the parameter contents field is two octets in length.

	

	NOTE:

The GFBR uplink and GFBR downlink have the same value. The MFBR uplink and MFBR downlink have the same value.


Editor's note:
The details of non-standardized PC5 QoS characteristics are FFS.
Editor's note:
Whether GFBR and MFBR for both uplink and downlink are neccesary is FFS.
z.3.1.6
IP address configuration
The purpose of the IP address configuration IE is to indicate the configuration options for IP address used by the UE over this direct link.

The IP address configuration IE is a type 3 information element with the length of 2 octets.

The IP address configuration IE is coded as shown in figure z.3.1.6.1 and table z.3.1.6.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	IP address configuration IEI
	octet 1

	IP address configuration content
	octet 2


Figure z.3.1.6.1: IP address configuration information element

Table z.3.1.6.1: IP address configuration information element

	IP address configuration value (octet 2)

	Bits

	4
	3
	2
	1
	
	

	0
	0
	0
	1
	
	IPv6 Router

	0
	0
	1
	0
	
	address allocation not supported

	

	All other values are reserved.

	

	Bit 5 to 8 of octet 2 are spare and shall be coded as zero.


z.3.1.7
Link local IPv6 address

The Link local IPv6 address information element contains a link local IPv6 address.

The Link local IPv6 address IE is a type 3 information element with the length of 17 octets.

The Link local IPv6 address IE is coded as shown in figure z.3.1.7.1 and table z.3.1.7.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Link local IPv6 address IEI
	octet 1

	Link local IPv6 address content 
	octet 2



	
	octet 17


Figure z.3.1.7.1: Link local IPv6 address information element

Table z.3.1.7.1: Link local IPv6 address information element

	Link local IPv6 address value (octet 2 to 17)

This contains the 128-bit IPv6 address. This IPv6 address is encoded as a 128-bit address according to IETF RFC 4291 [r4291].




* * * End of Changes * * * *
