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1. Introduction
Stage-2 spec TS 23.304 has defined the Proximity based Services (ProSe) features in 5GS, such as ProSe direct discovery and ProSe direct communication. ProSe direct communication enables establishment of communication paths between two or more ProSe-enabled UEs that are in direct communication range. The PC5 unicast link release procedure is used to release a PC5 unicast link between two UEs.
2. Reason for Change
The PC5 unicast direct link release procedure for ProSe needs to be defined in stage-3 spec TS 24.554.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.554 V0.1.0.
* * * First 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].
5G ProSe
5G Proximity-based Services
LSB
Least Significant 8 Bits

MSB
Most Significant 8 Bits
* * * Next Change * * * *

7.2
One-to-one 5G ProSe direct communications

7.2.x
PC5 unicast direct link release procedure

7.2.x.1
General

The PC5 unicast link release procedure is used to release a secure PC5 unicast link between two UEs. The link can be released from either end point. The UE sending the PROSE DIRECT LINK RELEASE REQUEST message is called the "initiating UE" and the other UE is called the "target UE".

If the UE receives an indication of radio link failure from the lower layer, the UE shall release the PC5 unicast link locally and may delete the KNRP ID associated with this link after an implementation specific time.

7.2.x.2
PC5 unicast direct link release procedure initiation by initiating UE

The initiating UE shall initiate the procedure if a request from upper layers to release a PC5 unicast link with the target UE which uses a known layer-2 ID (for unicast communication) is received and there is an existing PC5 unicast link between these two UEs.

The initiating UE may initiate the procedure if the target UE has been non-responsive, e.g. no response in the PC5 unicast direct link modification procedure, PC5 unicast direct link identifier update procedure, PC5 unicast direct link re-keying procedure or PC5 unicast direct link keep-alive procedure.

The initiating UE may initiate the procedure to release an established PC5 unicast link if the UE has reached the maximum number of established PC5 unicast links and there is a need to establish a new PC5 unicast link. In this case, which PC5 unicast link is to be released is up to UE implementation. 

The initiating UE may initiate the procedure to release an established PC5 unicast link upon expiry of the timer Tzzzz.
In order to initiate the PC5 unicast link release procedure, the initiating UE shall create a PROSE DIRECT LINK RELEASE REQUEST message with a PC5 signalling protocol cause IE indicating one of the following cause values:

#1
direct communication to the target UE not allowed;

#2
direct communication to the target UE no longer needed;

#4
direct connection is not available anymore;

#5
lack of resources for PC5 unicast link; or

#111
protocol error, unspecified.

The initiating UE shall include the new MSB of KNRP ID in the PROSE DIRECT LINK RELEASE REQUEST message.

After the PROSE DIRECT LINK RELEASE 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 target UE's layer-2 ID for unicast communication, and shall stop T5011 if running. The initiating UE shall start timer Tyyyy.
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Figure 7.2.x.2: PC5 unicast link release procedure

7.2.x.3
PC5 unicast direct link release procedure accepted by the target UE

Upon receiving a PROSE DIRECT LINK RELEASE REQUEST message, the target UE shall stop all running timers for this PC5 unicast link and abort any other ongoing PC5 signalling protocol procedures on this PC5 unicast link. The target UE shall respond with a PROSE DIRECT LINK RELEASE ACCEPT message. The target UE shall include the new LSB of KNRP ID in the PROSE DIRECT LINK RELEASE ACCEPT message. After the message is sent, the target UE shall release the PC5 unicast link by performing the following behaviors:

a)
inform the lower layer along with the PC5 link identifier that the PC5 unicast link has been released; and

b)
delete the PC5 unicast link context of the PC5 unicast link after an implementation specific time.

The target UE shall form the new KNRP ID from the new MSB of KNRP ID received in the PROSE DIRECT LINK RELEASE REQUEST message and the new LSB of KNRP ID included in the PROSE DIRECT LINK RELEASE ACCEPT message. The target UE shall replace the existing KNRP ID with the new KNRP ID. The target UE may include the new KNRP ID in PROSE DIRECT LINK ESTABLISHMENT REQUEST message with the initiating UE as specified in clause 7.2.2.2.
7.2.x.4
PC5 unicast direct link release procedure completion by the initiating UE
Upon receipt of the PROSE DIRECT LINK RELEASE ACCEPT message, the initiating UE shall stop timer Tyyyy and shall release the PC5 unicast link by performing the following behaviors:

a)
inform the lower layer along with the PC5 link identifier that the PC5 unicast link has been released; and

b)
delete the PC5 unicast link context of the PC5 unicast link after an implementation specific time.

The initiating UE shall form the new KNRP ID from the MSB of KNRP ID included in the PROSE DIRECT LINK RELEASE REQUEST message and the LSB of KNRP ID received in the PROSE DIRECT LINK RELEASE ACCEPT message. The initiating UE shall replace the existing KNRP ID with the new KNRP ID. The initiating UE may include the new KNRP ID in PROSE DIRECT LINK ESTABLISHMENT REQUEST message with the target UE as specified in clause 7.2.2.2.
7.2.x.5
Abnormal cases

7.2.x.5.1
Abnormal cases at the initiating UE

If retransmission timer Tyyyy expires and the PC5 signalling protocol cause included in the PC5 signalling protocol cause IE in the PROSE DIRECT LINK RELEASE REQUEST message was #4 "direct connection is not available anymore", the initiating UE shall release the PC5 unicast link locally and delete the KNRP ID associated with this link. From this time onward the initiating UE shall no longer send or receive any messages via this link.

If retransmission timer Tyyyy expires and the PC5 signalling protocol cause included in the PC5 signalling protocol cause IE in the PROSE DIRECT LINK RELEASE REQUEST message was not #4 "direct connection is not available anymore", the initiating UE shall initiate the transmission of the PROSE DIRECT LINK RELEASE REQUEST message again and restart timer Tyyyy.

If no response is received from the target UE after reaching the maximum number of allowed retransmissions, the initiating UE shall release the PC5 unicast link locally and delete the KNRP ID associated with this link. From this time onward the initiating UE shall no longer send or receive any messages via this link.

NOTE:
The maximum number of allowed retransmissions is UE implementation specific.

* * * Next Change * * * *

11.3
PC5 signalling messages

11.3.x
ProSe direct link release request

11.3.x.1
Message definition

This message is sent by the UE to another peer UE to initiate the direct link release procedure. See table 11.3.x.1.1.

Message type:
PROSE DIRECT LINK RELEASE REQUEST
Significance:
dual

Direction:

UE to peer UE

Table 11.3.x.1.1: PROSE DIRECT LINK RELEASE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PROSE DIRECT LINK RELEASE REQUEST message identity
	ProSe PC5 signalling message type

12.3.1
	M
	V
	1

	
	Sequence number
	Sequence number

12.3.2
	M
	V
	1

	
	PC5 signalling protocol cause
	PC5 signalling protocol cause

12.3.9
	M
	V
	1

	
	MSB of KNRP ID
	MSB of KNRP ID

12.3.20
	M
	V
	2


11.3.y
ProSe direct link release accept
11.3.y.1
Message definition

This message is sent by the UE to another peer UE to indicate that the link release request is accepted. See table 11.3.y.1.1.

Message type:
PROSE DIRECT LINK RELEASE ACCEPT

Significance:
dual

Direction:

UE to peer UE

Table 11.3.y.1.1: PROSE DIRECT LINK RELEASE ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

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

12.3.1
	M
	V
	1

	
	Sequence number
	Sequence number

12.3.2
	M
	V
	1

	
	LSB of KNRP ID
	LSB of KNRP ID

12.3.21
	M
	V
	2


* * * Next Change * * * *

13.3
Timers of PC5 direct link management procedures

Table 13.3.1: PC5 unicast direct link management timers

	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tyyyy
	5s
	Upon sending a PROSE DIRECT LINK RELEASE REQUEST message
	Upon receiving a PROSE DIRECT LINK RELEASE ACCEPT message from the target UE
	Retransmission of PROSE DIRECT LINK RELEASE REQUEST message
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