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1. Introduction
Stage-2 spec TS 23.304 has introduced NAS level congestion control for 5G ProSe UE-to-Network Relay. The impact of this feature on stage-3 needs to be captured.
2. Reason for Change
Capturing the impact of NAS level congestion control for 5G ProSe UE-to-Network Relay on stage-3 spec.
It is proposed to generalize the 5G ProSe UE-to-Network Relay UE behaviour by reusing the same Rejection cause back to the Remote UE, if the Relay UE itself suffers from congestion, i.e. if the Relay UE is busy doing another service, sendng internal traffic to the network…etc. This will give flexibility and better handling to the Relay UE.

It is also proposed that the 5G ProSe UE-to-Network Relay UE can optionally provide a back off timer value (which can be set to the same value as the mobility management back-off timer T3346 running in the relay UE) to the Remote UE. This brings the following benefits:

1- It may guide the Remote UE for not attempting to start the 5G ProSe direct link establishment procedure with the same target UE identified by the layer-2 ID at least for that back-off time period. 
2- In situations where there is no other Relay UE available nearby, based on the timer value the Remote UE can know if it can wait for that Relay UE to become available again, or it needs to find another way to achieve the intended purpose. For example if the Remote UE has selected Relay to provide normal service, then it can decide to switch to limited service registration directly with the available network, if the remaining back-off time for Relay UE is long.
Also it is worth to note that in the situation of Rejecting the PC5 Establishment request due to congestion, the remainig time till expiry of T3346 would better to be provided from Relay UE to Remote UE instead of providing the full value of T3346, because this reflects more accurately the duration after which Remote UE can retry with the same Relay UE. However, it is up to relay UE implementation.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.554 V0.3.0.
* * * First Change * * * *
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* * * Next Change * * * *

7.2.2.5
5G ProSe direct direct link establishment procedure not accepted by the target UE

If the PROSE DIRECT LINK ESTABLISHMENT REQUEST message cannot be accepted, the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message. The PROSE DIRECT LINK ESTABLISHMENT REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:

#1
direct communication to the target UE not allowed;

#3
conflict of layer-2 ID for unicast communication is detected;

#5
lack of resources for PC5 unicast link;
#13
congestion situation; or
#111
protocol error, unspecified.

If the target UE is not allowed to accept the PROSE DIRECT LINK ESTABLISHMENT REQUEST message.e.g. based on operator policy or configuration parameters for ProSe direct communication over PC5 as specified in clause 5.2, the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #1 "direct communication to the target UE not allowed".
For a received PROSE DIRECT LINK ESTABLISHMENT REQUEST message from a layer-2 ID (for unicast communication), if the target UE already has an existing link established to a UE using this layer-2 ID or is currently processing a PROSE DIRECT LINK ESTABLISHMENT REQUEST message from the same layer-2 ID, and with one of following parameters different from the existing link or the link for which the link establishment is in progress:

a)
the source user info;

b)
type of data (e.g. IP or non-IP); or

c)
security policy,

the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #3 "conflict of layer-2 ID for unicast communication is detected".

NOTE 1:
The type of data (e.g. IP or non-IP) is indicated by the optional IP address configuration IE included in the corresponding DIRECT LINK SECURITY MODE COMPLETE message, i.e the type of data for the requested link is IP type if this IE is included, and the type of data for the requested link is non-IP if this IE is not included.

If the 5G ProSe direct link establishment fails due to the implementation-specific maximum number of established NR 5G ProSe direct links has been reached or other temporary lower layer problems causing resource constraints, the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #5 "lack of resources for PC5 unicast link".
If the 5G ProSe direct link establishment request is for relaying and:

a)
the NAS level mobility management congestion control as specified in clause 5.3.9 of TS 24.501 [11] is activated at the target UE; or

b)
the target UE is under congestion;
the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #13 "congestion situation". The target UE may provide a back-off timer value to the initiating UE in the PROSE DIRECT LINK ESTABLISHMENT REJECT message. The target UE shall not accept any 5G ProSe direct link establishment request for relaying if the back-off timer for NAS level mobility management congestion control is running.
NOTE 2:
How the target UE determines that it is under congestion is implementation specific (e.g. any relaying related operational overhead, etc).
NOTE 3:
In case the target UE is under the NAS level mobility management congestion control, it is an implementation option that the provided back-off timer value to the initiating UE is set to the remaining time of the mobility management back-off timer T3346 or with an additional offset value.
If the 5G ProSe direct link establishment fails due to other reasons, the target UE shall send a PROSE DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #111 "protocol error, unspecified". 

After sending the PROSE DIRECT LINK ESTABLISHMENT REJECT message, the target UE shall provide the following information along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication to the lower layer:

a)
an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, if applicable.

Upon receipt of the PROSE DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall stop timer T5080 and abort the 5G ProSe direct link establishment procedure. If the PC5 signalling protocol cause value in the PROSE DIRECT LINK ESTABLISHMENT REJECT message is #1 "direct communication to the target UE not allowed" or #5 "lack of resources for PC5 unicast link", then the initiating UE shall not attempt to start the 5G ProSe direct link establishment procedure with the same target UE at least for a time period T. If the PC5 signalling protocol cause value in the PROSE DIRECT LINK ESTABLISHMENT REJECT message is #13 "congestion situation" and a back-off timer value is provided in the PROSE DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall start timer T50xy and set its value to the provided timer value, and shall not attempt to start the 5G ProSe direct link establishment procedure with the same target UE identified by layer-2 ID until timer T50xy expires.
NOTE 4:
The length of time period T is UE implementation specific and can be different for the case when the UE receives PC5 signalling protocol cause value #1 "direct communication to the target UE not allowed" or when the UE receives PC5 signalling protocol cause value #5 "lack of resources for 5G ProSe direct link".

After receiving the PROSE DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall provide the following information along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication to the lower layer:

a)
an indication of deactivation of the PC5 unicast security protection and deletion of security context for the 5G ProSe direct link, if applicable.

Editor's note:
The requirements for security context are FFS as they are waiting for the definitions in SA3 specification by SA3 working group.

* * * Next Change * * * *

7.2.6.2
5G ProSe direct direct link release procedure initiation by initiating UE

The initiating UE shall initiate the procedure if a request from upper layers to release a 5G ProSe direct link with the target UE which uses a known layer-2 ID (for unicast communication) is received and there is an existing 5G ProSe direct 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 5G ProSe direct link if the UE has reached the maximum number of established 5G ProSe direct links and there is a need to establish a new 5G ProSe direct link. In this case, which 5G ProSe direct link is to be released is up to UE implementation. 

The initiating UE may initiate the procedure to release an established 5G ProSe direct link upon expiry of the timer T5084.
In order to initiate the 5G ProSe direct 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;
#13
congestion situation; or
#111
protocol error, unspecified.
If the 5G ProSe direct link was established for relaying and:

a)
the NAS level mobility management congestion control as specified in clause 5.3.9 of TS 24.501 [11] is activated at the initiating UE; or

b)
the initiating UE is under congestion;
the initiating UE shall send a PROSE DIRECT LINK RELEASE REQUEST message containing PC5 signalling protocol cause value #13 "congestion situation". The initiating UE may provide a back-off timer value to the target UE in the PROSE DIRECT LINK RELEASE REQUEST message. The initiating UE shall not accept any 5G ProSe direct link establishment request for relaying if the back-off timer NAS level mobility management congestion control is running.
NOTE 1:
How the initiating UE determines that it is under congestion is implementation specific (e.g. any relaying related operational overhead, etc).
NOTE 2:
In case the initiating UE is under the NAS level mobility management congestion control, it is an implementation option that the provided back-off timer value to the target UE is set to the mobility management back-off timer T3346 or with an additional offset value.
The initiating UE shall include the new MSB of KNRP ID in the PROSE DIRECT LINK RELEASE REQUEST message.

Editor's note:
The security related aspects are FFS as they are waiting for the definitions in SA3 specification by SA3 working group.

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 T5091 if running. The initiating UE shall start timer T5087.
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Figure 7.2.6.2.1: 5G ProSe direct link release procedure

* * * Next Change * * * *

7.2.6.3
5G ProSe direct 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 5G ProSe direct link and abort any other ongoing PC5 signalling protocol procedures on this PC5 unicast link.
If the PC5 signalling protocol cause value in the PROSE DIRECT LINK RELEASE REQUEST message is #13 "congestion situation" and a back-off timer value is provided in the PROSE DIRECT LINK RELEASE REQUEST message, the target UE shall start timer T50xy and set its value to the provided timer value, and shall not attempt to initiate the 5G ProSe direct link establishment procedure with the same initiating UE identified by layer-2 ID until timer T50xy expires.
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 5G ProSe direct link by performing the following behaviors:

a)
inform the lower layer along with the PC5 link identifier that the 5G ProSe direct link has been released; and

b)
delete the 5G ProSe direct link context of the 5G ProSe direct 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.
* * * Next Change * * * *
8.2.1.2.1.2
Announcing UE procedure for UE-to-Network relay discovery initiation

The UE is authorised to perform the announcing UE procedure for UE-to-Network relay discovery if:

a)
the UE is authorised to act as a UE-to-network relay in the PLMN indicated by the serving cell as specified in a)
the UE is authorised to act as a UE-to-network relay in the PLMN indicated by the serving cell as specified in clause 5.2.5, and

1)
the UE is served by NG-RAN and the UE is authorised to perform 5G ProSe direct discovery in the PLMN as specified in clause 5; or

2)
the UE is authorised to perform 5G ProSe direct discovery when not served by NG-RAN as specified in clause 5 and intends to use the provisioned radio resources for UE-to-network relay discovery; 

b)
the UE is configured with: 
1)
the relay service code parameter identifying the connectivity service to be announced as specified in clause 5.2.5, and for communication with 5G ProSe layer-3 UE-to-network relays, the S-NSSAI associated with that relay service code belongs to the allowed NSSAI of the UE; and 

2)
the User info ID for the UE-to-network relay discovery parameter as specified in clause 5.2.5;
c)
for 5G ProSe layer-3 UE-to-network relay UE, the UE is configured with PDU Session parameters which is used for relayed traffic for the associated relay service code, as specified in clause 5.2.5; and
x)
the back-off timer T3346 used for NAS mobility management congestion control as specified in clause 5.3.9 of TS 24.501 [11] is not running at the UE;
otherwise the UE is not authorised to perform the announcing UE procedure for UE-to-network relay discovery.

Figure 8.2.1.2.1.2.1 illustrates the interaction of the UEs in the announcing UE procedure for UE-to-network relay discovery.
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Figure 8.2.1.2.1.2.1: Announcing UE procedure for UE-to-Network relay discovery

When the UE is triggered by an upper layer application to announce availability of a connectivity service provided by a UE-to-network relay, if the UE is authorised to perform the announcing UE procedure for UE-to-network relay discovery, then the UE:

a)
if the UE is served by NG-RAN, and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages for relay discovery as specified in 3GPP TS 38.331 [13], shall perform a service request procedure or mobility registration procedure as specified in 3GPP TS 24.501 [11];
b)
shall obtain a valid UTC time for the discovery transmission from the lower layers and generate the UTC-based counter corresponding to this UTC time as specified in clause 11.2.5;

c)
shall generate a PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement according to clause 10.2.1. In the PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement, the UE:

1)
shall set the announcer info parameter to the User info ID for the UE-to-network relay discovery parameter, as specified in clause 5.2.5;

2)
shall set the relay service code parameter to the relay service code parameter identifying the connectivity service to be announced, as specified in clause 5.2.5;

3)
shall set the UTC-based counter LSB parameter to include the eight least significant bits of the UTC-based counter; and

4)
shall set the Resource Status Indicator bit of the Status Indicator parameter to indicate whether or not the UE has resources available to provide a connectivity service for additional ProSe-enabled UEs;

d)
shall apply the DUIK, DUSK, or DUCK with the associated Encrypted Bitmask, along with the UTC-based counter to the PROSE PC5 DISCOVERY message for whichever security mechanism(s) configured to be applied, e.g. integrity protection, message scrambling or confidentiality protection of one or more above parameters, as specified in 3GPP TS 33.xxx [yyy];

e)
shall set the destination layer-2 ID to the default destination layer-2 ID as specified in clause 5.2.5, and self-assign a source layer-2 ID for sending the UE-to-network relay discovery announcement; and 

f)
shall pass the resulting PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement to the lower layers for transmission over the PC5 interface with the source layer-2 ID, destination layer-2 ID, and an indication that the message is for 5G ProSe direct discovery.
The UE shall ensure that it keeps on passing the same PROSE PC5 DISCOVERY message along with the same source layer-2 ID, destination layer-2 ID, and an indication that the message is for 5G ProSe direct discovery to the lower layers for transmission until the UE is triggered by an upper layer application to stop announcing availability of a connectivity service provided by a UE-to-network relay, or until the UE stops being authorised to perform the announcing UE procedure for UE-to-network relay discovery. How this is achieved is left up to UE implementation.

Editor’s note:
Details of security aspects of a PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement are FFS and will be determinated by cooperation with SA WG2 and SA WG3.
* * * Next Change * * * *
8.2.1.3.2.2
Discoveree UE procedure for UE-to-Network Relay discovery initiation

The UE is authorised to perform the discoveree UE procedure for UE-to-Network Relay discovery if:

a)
the UE is authorised to act as a UE-to-network Relay in the PLMN indicated by the serving cell, and

1)
the UE is served by NG-RAN; or

2)
the UE is not served by NG-RAN, and intends to use the provisioned radio resources for UE-to-network relay discovery;
b)
the UE is configured with: 

1)
the relay service code parameter identifying the connectivity service to be responded to as specified in clause 5.2.5, and for communication with 5G ProSe layer-3 UE-to-network relays, the S-NSSAI associated with that relay service code belongs to the allowed NSSAI of the UE; and 

2)
the User info ID for the UE-to-network relay discovery parameter, as specified in clause 5.2.5; and
x)
the back-off timer T3346 used for NAS mobility management congestion control as specified in clause 5.3.9 of TS 24.501 [11] is not running at the UE;
otherwise the UE is not authorised to perform the discoveree UE procedure for UE-to-Network Relay discovery.

Figure 8.2.1.3.2.2.1 illustrates the interaction of the UEs in the discoveree UE procedure for UE-to-Network Relay discovery.
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Figure 8.2.1.3.2.2.1: Discoveree UE procedure for UE-to-Network Relay discovery

When the UE is triggered by an upper layer application to start responding to solicitation on proximity of a connectivity service provided by the UE-to-network Relay, and if the UE is authorised to perform the discoveree UE procedure for UE-to-network Relay discovery, then the UE:

a)
if the UE is served by NG-RAN, and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11]; and
b)
shall instruct the lower layers to start monitoring for PROSE PC5 DISCOVERY messages.

Upon reception of a PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation, for the relay service code of the connectivity service which the UE is authorized to respond, the UE shall use the associated DUSK, if configured, and the UTC-based counter obtained during the reception operation to unscramble the PROSE PC5 DISCOVERY message as described in 3GPP TS 33.xxx [rxxx]. Then, if a DUCK is configured, the UE shall use the DUCK and the UTC-based counter to decrypt the configured message-specific confidentiality-protected portion, as described in 3GPP TS 33.xxx [rxxx]. Finally, if a DUIK is configured, the UE shall use the DUIK and the UTC-based counter to verify the MIC field in the unscrambled PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation.

Editor’s note:
Details of Discoverer UE procedure upon reception of a PROSE PC5 DISCOVERY message for direct discovery response are FFS and will be determinated by cooperation with SA WG3.

Then, if the relay service code parameter of the PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation is the same as the relay service code parameter configured as specified in clause 5.2.5 for the connectivity service,

then the UE:
a)
shall obtain a valid UTC time for the discovery transmission from the lower layers and generate the UTC-based counter corresponding to this UTC time;

b)
shall generate a PROSE PC5 DISCOVERY message for UE-to-network relay discovery response. In the PROSE PC5 DISCOVERY message for UE-to-network relay discovery response, the UE:

1)
shall set the Discoveree info parameter to the User info ID for the UE-to-network Relay discovery parameter, configured in clause 5.2.5;

2)
shall set the relay service code parameter to the relay service code parameter of the PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation;

3)
shall set the UTC-based counter LSB parameter to include the eight least significant bits of the UTC-based counter; and

4)
optionally, set the relay TAI field to the tracking area identity of the serving cell to indicate the tracking area identity corresponding to the serving cell of the layer-3 UE-to-network relay for discoveree UEs supporting N3IWF discovery procedure;

c)
shall apply the DUIK, DUSK, or DUCK with the associated Encrypted Bitmask, along with the UTC-based counter to the PROSE PC5 DISCOVERY message for whichever security mechanism(s) configured to be applied, e.g. integrity protection, message scrambling or confidentiality protection of one or more above parameters, as specified in 3GPP TS 33.xxx [rxxx];

Editor’s note:
Details of security related content in c) are FFS and will be determinated by SA3.
d)
shall set the destination layer-2 ID to the source layer-2 ID from the discoverer UE used in the transportation of the PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation, and self-assign a source layer-2 ID for sending the UE-to-network relay discovery response message; and 
e)
shall pass the resulting PROSE PC5 DISCOVERY message for UE-to-network relay discovery response along with the source layer-2 ID, destination layer-2 ID, and an indication that the message is for 5G ProSe direct discovery to the lower layers for transmission over the PC5 interface.
* * * Next Change * * * *

8.2.3.2
UE-to-network relay reselection procedure initiation

The remote UE shall trigger the UE-to-network relay reselection procedure if one of the following conditions is met:

a)
the UE has received a lower layers indication that the serving ProSe UE-to-network relay UE no longer fulfills the lower layers criteria as specified in 3GPP TS 38.331 [13];

b)
the parameters related to ProSe UE-to-network relay in the ProSe direct discovery service authorisation (e.g., Relay Service Code, User Info ID, etc.) have been updated and the serving ProSe UE-to-network relay UE no longer fulfills the conditions specified in clause 8.2.1.2.2;

c)
the UE has received a PROSE DIRECT LINK ESTABLISHMENT REJECT message from the ProSe UE-to-network relay UE with the cause value "direct communication to the target UE not allowed";

d)
the UE has received a PROSE DIRECT LINK RELEASE REQUEST message from the ProSe UE-to-network relay UE with the cause value "direct communication to the target UE not allowed";

e)
the UE has received a PROSE DIRECT LINK RELEASE REQUEST message from the ProSe UE-to-network relay UE with the cause value "direct connection is not available anymore";

f)
the UE has not received any response from the ProSe UE-to-network relay UE after M consecutive retransmissions of PROSE DIRECT LINK ESTABLISHMENT REQUEST or PROSE DIRECT LINK KEEPALIVE REQUEST messages;
g)
the UE has not received any response from the ProSe UE-to-network relay UE after M consecutive retransmissions of PROSE PC5 DISCOVERY message for UE-to-Network Relay Discovery Solicitation used to trigger the PROSE PC5 DISCOVERY message signal strength measurement between the UE and the ProSe UE-to-network relay UE with which the UE has a link established;
h)
the UE has received a PROSE DIRECT LINK ESTABLISHMENT REJECT message from the ProSe UE-to-network relay UE with the cause value #13 "congestion situation"; or
i)
the UE has received a PROSE DIRECT LINK RELEASE REQUEST message from the ProSe UE-to-network relay UE with the cause value #13 "congestion situation".
NOTE:
The value of M is implementation specific and is less than or equal to the maximum number of retransmissions allowed for PC5 Signalling protocol.

In cases c), d), h) and i), the remote UE shall exclude the ProSe UE-to-network relay UE which sent the message specified in cases c), d), h) or i) from the UE-to-network relay reselection process described below (at least for the indicated back-off time period if provided from the ProSe UE-to-network relay UE in cases h) and i)).

To conduct UE-to-network relay reselection process, the UE shall first initiate one of the following procedures or both depending on UE's service authorisation for ProSe direct discovery: 

a)
monitoring procedure for UE-to-network relay discovery as specified in clause 8.2.1.2.2; or

b)
discoverer procedure for UE-to-network relay discovery as specified in clause 8.2.1.3.1.

After the execution of the above discovery procedure(s), the remote UE performs the UE-to-network relay selection procedure as specified in clause 8.2.2.
* * * Next Change * * * *

10.3.3.1
Message definition
This message is sent by the UE to another peer UE to indicate that the link establishment request is not accepted. See table 10.3.3.1.1.

Message type:
PROSE DIRECT LINK ESTABLISHMENT REJECT

Significance:
dual

Direction:

UE to peer UE

Table 10.3.3.1.1: PROSE DIRECT LINK ESTABLISHMENT REJECT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

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

11.3.1
	M
	V
	1

	
	Sequence number
	Sequence number

11.3.2
	M
	V
	1

	
	PC5 signalling protocol cause
	PC5 signalling protocol cause

11.3.9
	M
	V
	1

	AA
	Back-off value
	GPRS timer 2

11.3.ZZ
	O
	TLV
	3


10.3.3.2
Back-off value
The UE may include this IE when it needs to indicate a back-off timer to another peer UE for congestion control purpose.
* * * Next Change * * * *

10.3.4.1
Message definition

This message is sent by the UE to another peer UE to initiate the direct link release procedure. See table 10.3.x.1.1.

Message type:
PROSE DIRECT LINK RELEASE REQUEST

Significance:
dual

Direction:

UE to peer UE

Table 10.3.4.1.1: 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

11.3.1
	M
	V
	1

	
	Sequence number
	Sequence number

11.3.2
	M
	V
	1

	
	PC5 signalling protocol cause
	PC5 signalling protocol cause

11.3.9
	M
	V
	1

	
	MSB of KNRP ID
	MSB of KNRP ID

11.3.20
	M
	V
	2

	AA
	Back-off value
	GPRS timer 2

11.3.ZZ
	O
	TLV
	3


10.3.4.2
Back-off value
TThe UE may include this IE when it needs to indicate a back-off timer to another peer UE for congestion control purpose.
* * * Next Change * * * *

11.3.8
PC5 signalling protocol cause

The purpose of the PC5 signalling protocol cause information element is to indicate the cause used in the PC5 signalling protocol procedures.

The PC5 signalling protocol cause is a type 3 information element with a length of 2 octets.

The PC5 signalling protocol cause information element is coded as shown in figure 11.3.8.1 and table 11.3.8.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PC5 signalling protocol cause IEI
	octet 1

	PC5 signalling cause value
	octet 2


Figure 11.3.8.1: PC5 signalling protocol cause information element

Table 11.3.8.1: PC5 signalling protocol cause information element
	PC5 signalling cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	Direct communication to the target UE not allowed

	0
	0
	0
	0
	0
	0
	1
	0
	
	Direct communication to the target UE no longer needed

	0
	0
	0
	0
	0
	0
	1
	1
	
	Conflict of layer-2 ID for unicast communication is detected

	0
	0
	0
	0
	0
	1
	0
	0
	
	Direct connection is not available anymore

	0
	0
	0
	0
	0
	1
	0
	1
	
	Lack of resources for PC5 unicast link

	0
	0
	0
	0
	0
	1
	1
	0
	
	Authentication failure

	0
	0
	0
	0
	0
	1
	1
	1
	
	Integrity failure

	0
	0
	0
	0
	1
	0
	0
	0
	
	UE security capabilities mismatch

	0
	0
	0
	0
	1
	0
	0
	1
	
	LSB of KNRP-sess ID conflict

	0
	0
	0
	0
	1
	0
	1
	0
	
	UE PC5 unicast signalling security policy mismatch

	0
	0
	0
	0
	1
	0
	1
	1
	
	Required service not allowed


	0
	0
	0
	0
	1
	1
	0
	0
	
	Security policy not aligned

	0
	0
	0
	0
	1
	1
	0
	1
	
	congestion situation

	
	
	
	
	
	
	
	
	
	

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	
	
	
	
	
	
	
	
	
	

	Any other value received by the UE shall be treated as 0110 1111, "protocol error, unspecified".


* * * Next Change * * * *

11.3.ZZ
GPRS timer 2

See clause 10.5.7.4 in 3GPP TS 24.008 [XX].
* * * Next Change * * * *

12.3
Timers of 5G ProSe direct link management procedures
NOTE:
Timer T3346 is defined in 3GPP TS 24.008 [XX].
Table 12.3.1: 5G ProSe direct link management timers

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

	T5080
	8s 

NOTE 1
	Upon sending a PROSE DIRECT LINK ESTABLISHMENT REQUEST message
	Upon receiving a PROSE DIRECT LINK ESTABLISHMENT ACCEPT or PROSE DIRECT LINK ESTABLISHMENT REJECT message from the target UE if the Target user info is included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message
	Retransmission of PROSE DIRECT LINK ESTABLISHMENT REQUEST message if the Target user info is included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message; or

may abort the ongoing procedure if the Target user info is not included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message

	T5081
	5s
	Upon sending a PROSE DIRECT LINK MODIFICATION REQUEST message
	Upon receiving a PROSE DIRECT LINK MODIFICATION ACCEPT or PROSE DIRECT LINK MODIFICATION REJECT or PROSE DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of PROSE DIRECT LINK MODIFICATION REQUEST message

	T5082
	2s
	Upon sending a PROSE DIRECT LINK IDENTIFIER UPDATE REQUEST message
	Upon receiving a PROSE DIRECT LINK IDENTIFIER UPDATE ACCEPT or PROSE DIRECT LINK IDENTIFIER UPDATE REJECT or PROSE DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of the PROSE DIRECT LINK IDENTIFIER UPDATE REQUEST message

	T5083
	2s
	Upon sending a PROSE DIRECT LINK IDENTIFIER UPDATE ACCEPT message
	Upon receiving a PROSE DIRECT LINK IDENTIFIER UPDATE ACK message or PROSE DIRECT LINK RELEASE REQUEST message from the initiating UE
	Retransmission of the PROSE DIRECT LINK IDENTIFIER UPDATE ACCEPT message 

	T5084
	5s
	Upon receiving a PC5 signalling message or PC5 user plane data
	Upon PC5 unicast link release or upon initiating the PC5 unicast link keep-alive procedure
	Initiate the PC5 unicast link keep-alive procedure

	T5085
	5s
	Upon sending a PROSE DIRECT LINK KEEPALIVE REQUEST message
	Upon receiving a PC5 signalling message or PC5 user plane data
	Retransmission of the PROSE DIRECT LINK KEEPALIVE REQUEST message

	T5086
	Default 10m

NOTE 2
	Upon receiving a Maximum inactivity period in a PROSE DIRECT LINK KEEPALIVE REQUEST message, receiving a PC5 signalling message or receiving PC5 user plane data
	Upon receiving a PC5 signalling message or PC5 user plane data
	Either initiate the PC5 unicast link keep-alive procedure or the PC5 unicast link release procedure

	T5087
	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

	T50xy
	As described in clause 7.2.2.5 and clause 7.2.6.3
	Upon receiving a PROSE DIRECT LINK ESTABLISHMENT REJECT message with PC5 signalling protocol cause value set to #13 "congestion situation" and a back-off timer value is provided in the message
Upon receiving a PROSE DIRECT LINK RELEASE REQUEST message with PC5 signalling protocol cause value set to #13 "congestion situation" and a back-off timer value is provided in the message
	Upon receiving PROSE PC5 DISCOVERY message from the same UE-to-network relay UE due to starting Announcing UE procedure or Discoveree UE procedure as described in clause 8.2.1.2.1.2 and clause 8.2.1.3.2.2 respectively
	Take the peer UE onboard for UE-to-network relay UE discovery and selection

	
	
	
	
	

	
	
	
	
	

	NOTE 1:
If the Target user info is not included in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message, then the initiating UE may keep the timer T5080 running upon receiving PROSE DIRECT LINK ESTABLISHMENT ACCEPT message.

NOTE 2:
The value of this timer is the privacy timer value which is one of the configuration parameters for 5G ProSe direct communication (see clause 5.2.4) and it is specified in 3GPP TS 24.555 [17] clause 5.4.


* * * End of Changes * * * *
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