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1. Introduction
As per stage-2 spec (TS 23.304 h10) states that,

5b.
(ProSe Service oriented Layer-2 link establishment) If the Target User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced ProSe Service(s) respond to the request by sending a Direct Communication Accept message (UE-2 and UE-4 in Figure 6.3.3.1-1).


The Direct Communication Accept message includes:

-
Source User Info: Application Layer ID of the UE sending the Direct Communication Accept message.

-
QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters requested by UE-1 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) and optionally the associated ProSe identifier(s).

-
Optional PC5 QoS Rule(s).
-
If IP communication is used:

(…)
Hence the associated ProSe identifier(s) is not mandatory in the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message and the PC5 QoS Rule(s) IE shall added in the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message. Besides, the PC5 signalling message formats should also need to be updated. 
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.554 v1.0.0.
* * * First Change * * * *

7.2.2.3
5G ProSe direct link establishment procedure accepted by the target UE

Upon receipt of a PROSE DIRECT LINK ESTABLISHMENT REQUEST message, if the target UE accepts this request, the target UE shall uniquely assign a PC5 link identifier, create a 5G ProSe direct link context.

If the PROSE DIRECT LINK ESTABLISHMENT REQUEST message is not used for 5G ProSe direct communication between the remote UE and the UE-to-network relay UE, the target UE assigns a layer-2 ID for this PC5 unicast link. The newly assigned layer-2 ID replaces the target layer-2 ID as received on the PROSE DIRECT LINK ESTABLISHMENT REQUEST message. Then the target UE shall store this assigned layer-2 ID and the source layer-2 ID used in the transport of this message provided by the lower layers in the 5G ProSe direct link context. 

The target UE may initiate 5G ProSe direct link authentication procedure as specified in clause XYZZ and shall initiate 5G ProSe direct link security mode control procedure as specified in clause ABCD. 

Editor's note:
The 5G ProSe direct link security mode control procedure and 5G ProSe direct link authentication procedure are FFS as they are waiting for the definitions in SA3 specification by SA3 working group.

NOTE:
It is possible for the target UE to reuse the target UE’s layer-2 ID used in the transport of the PROSE DIRECT LINK ESTABLISHMENT REQUEST message provided by the lower layers in case that the target UE’s layer-2 ID has been used in previous 5G ProSe direct link with the same peer.  

If:

a)
the target user info IE is included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message and this IE includes the target UE’s application layer ID; or

b)
the target user info IE is not included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message and the target UE is interested in the ProSe application(s) identified by the ProSe identifier IE in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message;

Editor's note:
The following steps a) and b), and the 5G ProSe direct link security mode control procedure are FFS as they are waiting for the definitions in SA3 specification by SA3 working group.

then the target UE shall either:

a)
identify an existing KNRP based on the KNRP ID included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message; or 

b)
if KNRP ID is not included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message, the target UE does not have an existing KNRP for the KNRP ID included in PROSE DIRECT LINK ESTABLISHMENT REQUEST message or the target UE wishes to derive a new KNRP, derive a new KNRP. This may require performing one or more 5G ProSe direct link authentication procedures as specified in clause XYZZ.

NOTE:
How many times the 5G ProSe direct link authentication procedure needs to be performed to derive a new KNRP depends on the authentication method used.

After an existing KNRP was identified or a new KNRP was derived, the target UE shall initiate a 5G ProSe direct link security mode control procedure as specified in clause ABCD.

Upon successful completion of the 5G ProSe direct link security mode control procedure, in order to determine whether the PROSE DIRECT LINK ESTABLISHMENT REQUEST message can be accepted or not, in case of IP communication, 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.

Before sending the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message to the remote UE, the target UE acting as a 5G ProSe layer-3 UE-to-network relay UE shall inform the lower layer to initiate the UE requested PDU session establishment procedure as specified in 3GPP TS 24.501 [11] if:

1)
the PDU session for relaying the service associated with the RSC has not been established yet; or

2)
the PDU session for relaying the service associated with the RSC has been established but the PDU session type is Unstructured.
If the target UE accepts the 5G ProSe direct link establishment procedure, the target UE shall create a PROSE DIRECT LINK ESTABLISHMENT ACCEPT message. The target UE:

a)
shall include the source user info set to the target UE’s application layer ID received from upper layers; 

b)
shall include QoS flow descriptions containing PQFI(s), the corresponding PC5 QoS parameters and optionally the ProSe identifier(s) that the target UE accepts, if the target UE is not acting as a 5G ProSe layer-2 UE-to-network relay UE;
c)
may include the PC5 QoS rule(s) if the PC5 QoS Rule(s) are received in the PROSE DIRECT LINK SECURITY MODE COMPLETE message.
d)
shall include an IP address configuration IE set to one of the following values if IP communication is used and the target UE is not acting as a 5G ProSe layer-2 UE-to-netowrk relay UE:

1)
"DHCPv4 server" if only IPv4 address allocation mechanism is supported by the target UE, i.e., acting as a DHCPv4 server; or

2)
"IPv6 router" if only IPv6 address allocation mechanism is supported by the target UE, i.e. acting as an IPv6 router; or

3)
"DHCPv4 server & IPv6 Router" if both IPv4 and IPv6 address allocation mechanism are supported by the target UE; or

4)
"address allocation not supported" if neither IPv4 nor IPv6 address allocation mechanism is supported by the target UE and the target UE is not acting as a 5G ProSe layer-3 UE-to-netowrk relay UE;

NOTE:
The UE doesn't include an IP address configuration IE nor a link local IPv6 address IE, if Ethernet or Unstructured data unit type is used for communication.

e)
shall include a link local IPv6 address IE formed locally based on IETF RFC 4862 [16] if IP address configuration IE is set to "address allocation not supported", the received PROSE DIRECT LINK SECURITY MODE COMPLETE message included a link local IPv6 address IE and the target UE is neither acting as a 5G ProSe layer-2 UE-to-netowrk relay UE nor acting as a 5G ProSe layer-3 relay UE; and

f)
shall include the configuration of UE PC5 unicast user plane security protection based on the agreed user plane security policy, as specified in 3GPP TS 33.503 [34].

After the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message is generated, the target 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 target UE's layer-2 ID for unicast communication, and shall start timer Taaaa if at least one of ProSe identifiers for the 5G ProSe direct links satisfies the privacy requirements as specified in clause 5.2.

After sending the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message, the target UE shall provide the following information along with the layer-2 IDs to the lower layer, which enables the lower layer to handle the coming PC5 signalling or traffic data:

a)
the PC5 link identifier self-assigned for this PC5 unicast link;

b)
PQFI(s) and its corresponding PC5 QoS parameters, if available; and
c)
an indication of activation of the PC5 unicast user plane security protection for the PC5 unicast link, if applicable.
If the target UE accepts the 5G ProSe direct link establishment request and the 5G ProSe direct link is established not for 5G ProSe direct communication between the remote UE and the UE-to-network relay UE, then the target UE may perform the PC5 QoS flow establishment over 5G ProSe direct link as specified in clause 7.2.7. If the 5G ProSe direct link is established for 5G ProSe direct communication between the remote UE and the layer-3 UE-to-network relay UE, then the target UE may perform the PC5 QoS flow establishment over 5G ProSe direct link as specified in clause 8.2.6.

* * * Next Change * * * *

10.3.2.1
Message definition

This message is sent by a UE to another peer UE to accept the received PROSE DIRECT LINK ESTABLISHMENT REQUEST message. See table 10.3.2.1.1.

Message type:
PROSE DIRECT LINK ESTABLISHMENT ACCEPT

Significance:
dual

Direction:

UE to peer UE

Table 10.3.2.1.1: PROSE DIRECT LINK ESTABLISHMENT ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PROSE DIRECT LINK ESTABLISHMENT ACCEPT message identity
	ProSe PC5 signalling message type

11.3.1
	M
	V
	1

	
	Sequence number
	Sequence number

11.3.2
	M
	V
	1

	
	Source user info
	Application layer ID

11.3.4
	M
	LV
	3-253

	
	Configuration of UE PC5 unicast user plane security protection


	Configuration of UE PC5 unicast user plane security protection

11.3.23
	M
	V
	1

	79
	QoS flow descriptions
	PC5 QoS flow descriptions

11.3.5
	O
	TLV-E
	6-65538

	57
	IP address configuration
	IP address configuration

11.3.6
	O
	TV
	2

	59
	Target link local IPv6 address 


	Link local IPv6 address

11.3.7
	O
	TV
	17

	XX
	PC5 QoS rule
	QoS rules
11.3.29
	O
	TLV-E
	7-65538


* * * Next Change * * * *

10.3.2.7
QoS rules
The UE shall include this IE if:

a)
the 5G ProSe direct link establishment procedure is for 5G ProSe direct communication between the 5G ProSe layer-3 remote UE and the 5G ProSe layer-3 UE-to-network relay UE; and
b)
the 5G ProSe layer-3 UE-to-network relay UE received PC5 QoS rule(s) from the 5G ProSe layer-3 remote UE in the PROSE DIRECT LINK SECURITY MODE COMPLETE message.
* * * Next Change * * * *

11.3.5
PC5 QoS flow descriptions

The purpose of the PC5 QoS flow descriptions information element 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 clause 5.7 of 3GPP TS 23.304 [2].

The PC5 QoS flow descriptions 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 information element is coded as shown in figure 11.3.5.1, figure 11.3.5.2, figure 11.3.5.3, figure 11.3.5.4, and table 11.3.5.1.
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	4
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	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 11.3.5.1: PC5 QoS flow descriptions information element
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	PQFI
	octet 4

	Operation code
	0

Spare
	0
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	0

Spare
	0

Spare
	0

Spare
	octet 5

	APII

	E
	Number of parameters
	octet 6

	Associated ProSe identifiers
	octet 7*

octet k*

	Parameters list
	octet k+1*

octet u*


Figure 11.3.5.2: PC5 QoS flow description 

	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter 1
	octet k+1

octet m

	Parameter 2
	octet m+1

octet n

	...
	octet n+1

octet o

	Parameter n
	octet o+1

octet u


Figure 11.3.5.3: Parameters list
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	4
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	1
	

	Parameter identifier
	octet k+1

	Length of parameter contents
	octet k+2

	Parameter contents
	octet k+3

octet m


Figure 11.3.5.4: Parameter

Table 11.3.5.1: 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.

Associated ProSe identifier indicator (APII) bit (bit 8 of octet 6)

The APII bit is encoded as follows:

Bit
8
0
Associated ProSe identifier is not included

1
Associated ProSe identifier is included

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. 

Associated ProSe identifiers (octet 7 to k)

The associated ProSe identifiers field contains a variable number of ProSe identifiers associated with the PC5 QoS flow. Associated ProSe identifiers field is coded as the length and value part of ProSe identifier information element as specified in clause 11.3.3 starting with the second octet.

If the APII bit is set to value 0 "Associated ProSe identifier is not included", the Associated ProSe identifiers field shall not be included.
Parameters list (octets k+1 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); (see NOTE)

-
03H (MFBR); (see NOTE)

-
04H (Averaging window) ;

-
05H (Resource type);

-
06H (Default priority level);

-
07H (Packet delay budget);

-
08H (Packet error rate);

-
09H (Default maximum data burst volume).

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 
PQI 24

0 0 0 1 1 0 0 1 
PQI 25

0 0 0 1 1 0 1 0 
PQI 26

0 0 0 1 1 0 1 1


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 
PQI 60

0 0 1 1 1 1 0 1 
PQI 61

0 0 1 1 1 1 1 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 
PQI 92

0 1 0 1 1 1 0 1 
PQI 93
0 1 0 1 1 1 1 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 UE shall consider all other values not explicitly defined in this version of the protocol as unsupported.

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

Unit of the guaranteed flow bit rate (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 (octets 2 and 3)

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

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.

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

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

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

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

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.

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

Resource type:
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
Non-GBR
0 0 0 0 0 0 1 0
GBR
0 0 0 0 0 0 1 1
Delay critical GBR
0 0 0 0 0 1 0 0

to



Spare
1 1 1 1 1 1 1 1
When the parameter identifier indicates "default priority level", the parameter contents field contains the binary representation of the default priority level that is one octet in length.

Default priority level:
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
1
0 0 0 0 0 0 1 0
2
0 0 0 0 0 0 1 1
3
0 0 0 0 0 1 0 0
4
0 0 0 0 0 1 0 1
5

0 0 0 0 0 1 1 0
6

0 0 0 0 0 1 1 1
7

0 0 0 0 1 0 0 0
8

0 0 0 0 1 0 0 1

to



Spare
1 1 1 1 1 1 1 1
When the parameter identifier indicates "packet delay budget", the parameter contents field contains the binary representation of the packet delay budget for both uplink and downlink in milliseconds and the parameter contents field is two octets in length.
When the parameter identifier indicates "packet error rate", the parameter contents field contains the binary representation of the power of 10-1 for both uplink and downlink and the parameter contents field is one octet in length.

When the parameter identifier indicates "default maximum data burst volume", the parameter contents field contains the binary representation of the default maximum data burst volume for both uplink and downlink in bytes and the parameter contents field is two octets in length.


	NOTE:
The GFBR and MFBR apply to both directions of the 5G ProSe direct link.


* * * Next Change * * * *

11.3.29
QoS rules
The PC5 QoS rules information element is coded as the QoS rules information element specified in clause 9.11.4.13 of 3GPP TS 24.501 [11]. 
* * * End of Change * * * *

