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1. Introduction
TS 24.577 defines timers for A2X communication and A2X policy provisioning.
2. Reason for Change
The timer name (timer number) has not been assigned yet. It is proposed to use namespace T53XX for A2X features.
3. Conclusions
Assign timer names and fix the timer name in the specification.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.577 v0.3.0
In the revision, T5305 in NOTE4 is fixed to T5310.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc22039961][bookmark: _Toc25070670][bookmark: _Toc34388585][bookmark: _Toc34404356][bookmark: _Toc45282184][bookmark: _Toc45882570][bookmark: _Toc51951120][bookmark: _Toc59208874][bookmark: _Toc75734712][bookmark: _Toc123627779][bookmark: _Toc144291501]5.3.2.1	General
The UE-requested A2X policy provisioning procedure enables the UE to request A2X policy from the PCF in the following cases:
a)	if the T5341klmn for a UE policy for A2X communication over PC5 expires;
a1)	if the T5342xxxx for a UE policy for A2X communication over Uu expires; or
b)	if there are no valid configuration parameters, e.g., for the current area, or due to abnormal situation.
The UE shall follow the principles of PTI handling for UE policy delivery service procedures defined in 3GPP TS 24.501 [7] clause D.1.2.
* * * Next Change * * * *
[bookmark: _Toc45282186][bookmark: _Toc45882572][bookmark: _Toc51951122][bookmark: _Toc59208876][bookmark: _Toc75734714][bookmark: _Toc123627781][bookmark: _Toc144291503]5.3.2.3	UE-requested A2X policy provisioning procedure accepted by the network
[bookmark: _Toc533170256]Handling in 3GPP TS 24.587 [9] clause 5.3.2.3 shall apply.
If new UE policies for A2X communication over PC5 are included in the MANAGE UE POLICY COMMAND message, the UE shall stop timer T5341klmn if it is running and start timer T5341klmn with the value included in the UE policies for A2X communication over PC5, and start using the new UE policies for A2X communication over PC5 included in the MANAGE UE POLICY COMMAND message.
If new UE policies for A2X communication over Uu are included in the MANAGE UE POLICY COMMAND message, the UE shall stop timer T5342xxxx if it is running and start timer T5342xxxx with the value included in the UE policies for VA2X communication over Uu, and start using the new UE policies for VA2X communication over Uu included in the MANAGE UE POLICY COMMAND message.
* * * Next Change * * * *
[bookmark: _Toc22039973][bookmark: _Toc25070683][bookmark: _Toc34388598][bookmark: _Toc34404369][bookmark: _Toc45282197][bookmark: _Toc45882583][bookmark: _Toc51951133][bookmark: _Toc59208887][bookmark: _Toc75734725][bookmark: _Toc123627792][bookmark: _Toc144291514]6.1.2.2.2	A2X PC5 unicast link establishment 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 transmit the packet for A2X service over PC5;
b)	the communication mode is unicast mode (e.g. pre-configured as specified in clause 5.2.3 or indicated by upper layers);
c)	the link layer identifier for the initiating UE (i.e. layer-2 ID used for unicast communication) is available (e.g. pre-configured or self-assigned) and is not being used by other existing A2X PC5 unicast links to the same link layer identifier for the destination UE within the initiating UE;
d)	the link layer identifier for the destination UE (i.e. the unicast layer-2 ID of the target UE or the broadcast layer-2 ID) is available to the initiating UE (e.g. pre-configured, obtained as specified in clause 5.2.3 or known via prior A2X communication);
NOTE 1:	In the case where different A2X services are mapped to distinct default destination layer-2 IDs, when the initiating UE intends to establish a single unicast link that can be used for more than one A2X service identifiers, the UE can select any of the default destination layer-2 ID for unicast initial signalling.
e)	the initiating UE is either authorised for A2X communication over PC5 in NR-PC5 in the serving PLMN, or has a valid authorization for A2X communication over PC5 in NR-PC5 when not served by E-UTRA and not served by NR. The UE considers that it is not served by E-UTRA and not served by NR if the following conditions are met:
1)	not served by NR and not served by E-UTRA for A2X communication over PC5;
2)	in limited service state as specified in 3GPP TS 23.122 [2], if the reason for the UE being in limited service state is one of the following;
i)	the UE is unable to find a suitable cell in the selected PLMN as specified in 3GPP TS 38.304 [13];
ii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #11 "PLMN not allowed" as specified in 3GPP TS 24.501 [7]; or
iii)	the UE received a REGISTRATION REJECT message or a SERVICE REJECT message with the 5GMM cause #7 "5GS services not allowed" as specified in 3GPP TS 24.501 [7]; or
3)	in limited service state as specified in 3GPP TS 23.122 [2] for reasons other than i), ii) or iii) above, and located in an altitude range and a geographical area for which the UE is provisioned with "non-operator managed" radio parameters as specified in clause 5.2.3;
f)	there is no existing A2X PC5 unicast link for the pair of peer application layer IDs, or there is an existing A2X PC5 unicast link for the pair of peer application layer IDs and the network layer protocol of  the existing A2X PC5 unicast link is not identical to the network layer protocol required by the upper layer in the initiating UE for this A2X service; and
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
g)	the number of established A2X PC5 unicast links is less than the implementation-specific maximum number of established A2X NR-PC5 unicast links allowed in the UE at a time.
After receiving the service data or request from the upper layers, the initiating UE shall derive the PC5 QoS parameters and assign the PQFI(s) for the PC5 QoS flows(s) to be established as specified in clause 6.1.2.12.
In order to initiate the A2X PC5 unicast link establishment procedure, the initiating UE shall create an A2X DIRECT LINK ESTABLISHMENT REQUEST message. The initiating UE:
a)	shall include the source user info set to the initiating UE's application layer ID received from upper layers; 
b)	shall include the A2X service identifier(s) received from upper layer;
c)	shall include the target user info set to the target UE's application layer ID if received from upper layers or if the destination layer-2 ID is the unicast layer-2 ID of target UE.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X DIRECT LINK ESTABLISHMENT REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with:
a)	the initiating UE’s layer-2 ID for unicast communication and the destination layer-2 ID used for unicast initial signalling;
b)	the NR Tx profile corresponding to the initial signalling of the A2X PC5 unicast link establishment and that is associated with the A2X service identifier (see clause 5.2.3), if available;
NOTE 3:	The NR Tx profile is used by lower layers to determine the PC5 DRX parameter values (see 3GPP TS 38.300 [12]) for transmitting and receiving initial signalling of the A2X PC5 unicast link establishment.
[bookmark: _Hlk130379453]And start timer T5300xxxx. The UE shall not send a new A2X DIRECT LINK ESTABLISHMENT REQUEST message to the same target UE identified by the same application layer ID while timer T5300xxxx is running. If the target user info IE is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message (i.e. A2X service oriented A2X PC5 unicast link establishment procedure), the initiating UE shall handle multiple A2X DIRECT LINK ESTABLISHMENT ACCEPT messages, if any, received from different target UEs for the establishment of multiple A2X PC5 unicast links before the expiry of timer T5300xxxx.
NOTE 4:	In order to ensure successful A2X PC5 unicast link establishment, T5300xxxx should be set to a value larger than the sum of T5304zzzz and T5310wwww.




Figure 6.1.2.2.2: UE oriented A2X PC5 unicast link establishment procedure
 (
Initiating UE
Target UEs
Start Txxxx
A2X DIRECT LINK ESTABLISHMENT REQUEST
A2X DIRECT LINK ESTABLISHMENT ACCEPT
Txxxx expires
A2X DIRECT LINK ESTABLISHMENT ACCEPT
)

Figure 6.1.2.2.3: Service oriented A2X PC5 unicast link establishment procedure
* * * Next Change * * * *
[bookmark: _Toc22039974][bookmark: _Toc25070684][bookmark: _Toc34388599][bookmark: _Toc34404370][bookmark: _Toc45282198][bookmark: _Toc45882584][bookmark: _Toc51951134][bookmark: _Toc59208888][bookmark: _Toc75734726][bookmark: _Toc123627793][bookmark: _Toc144291515]6.1.2.2.3	A2X PC5 unicast link establishment procedure accepted by the target UE
The target UE shall pass the NR Tx profile corresponding to the initial signalling of the A2X PC5 unicast link establishment and that is associated with the A2X service identifier the target UE is interested in (see clause 5.2.3), if available, to the lower layers.
[bookmark: _Hlk116388057]NOTE 1:	The NR Tx profile is used by lower layers to determine the PC5 DRX parameter values (see 3GPP TS 38.300 [12]) for transmitting and receiving initial signalling of the A2X PC5 unicast link establishment.
Upon receipt of an A2X DIRECT LINK ESTABLISHMENT REQUEST message, if the target UE accepts this request, the target UE shall uniquely assign a PC5 link identifier, create an A2X PC5 unicast link context and assign a layer-2 ID for this A2X PC5 unicast link. The newly assigned layer-2 ID replaces the target layer-2 ID as received on the A2X 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 A2X PC5 unicast link context. The target UE may initiate A2X PC5 unicast link authentication procedure as specified in clause 6.1.2.6.
NOTE 2:	The target UE may reuse the target UE's layer-2 ID used in the transport of the A2X 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 A2X PC5 unicast link with the same peer.
 Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
In order to determine whether the A2X 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.
If the target UE accepts the A2X PC5 unicast link establishment procedure, the target UE shall create an A2X 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 PQFI(s), the corresponding PC5 QoS parameters and the A2X service identifier(s) that the target UE accepts;
c)	shall include an IP address configuration IE set to one of the following values if IP communication is used:
1)	"IPv6 router" if 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)	shall include a link local IPv6 address IE formed locally based on IETF RFC 4862 [16] if IP address configuration IE is set to "IPv6 address allocation not supported".
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X 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 Tyyyy T5305 if at least one of A2X service identifiers for the A2X PC5 unicast links satisfies the privacy requirements as specified in clause 5.2.3.
After sending the A2X 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 A2X PC5 unicast link;
b)	PQFI(s) and its corresponding PC5 QoS parameters; and
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
If the target UE accepts the A2X PC5 unicast link establishment request, then the target UE may perform the PC5 QoS flow establishment over A2X PC5 unicast link as specified in clause 6.1.2.12.
* * * Next Change * * * *
[bookmark: _Toc45282199][bookmark: _Toc45882585][bookmark: _Toc51951135][bookmark: _Toc59208889][bookmark: _Toc75734727][bookmark: _Toc123627794][bookmark: _Toc144291516]6.1.2.2.4	A2X PC5 unicast link establishment procedure completion by the initiating UE
If the Target user info IE is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message, upon receipt of the A2X DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE shall stop timer T5300xxxx. If the Target user info IE is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message the initiating UE may keep the timer T5300xxxx running and continue to handle multiple response messages (i.e. the A2X DIRECT LINK ESTABLISHMENT ACCEPT message) from multiple target UEs.
For each of the A2X DIRECT LINK ESTABLISHMENT ACCEPT message received, the initiating UE shall uniquely assign a PC5 link identifier and create an A2X PC5 unicast link context for each of the A2X PC5 unicast link(s). Then the initiating UE shall store the source layer-2 ID and the destination layer-2 ID used in the transport of this message provided by the lower layers in the A2X PC5 unicast link context(s) to complete the establishment of the A2X PC5 unicast link with the target UE(s). From this time onward the initiating UE shall use the established link(s) for A2X communication over PC5 and additional PC5 signalling messages to the target UE(s).
After receiving the A2X DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating 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 A2X PC5 unicast link;
b)	PQFI(s) and its corresponding PC5 QoS parameters.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
[bookmark: _Hlk130380876]The initiating UE shall start timer T5305 Tyyyy if at least one of A2X service identifiers for the A2X PC5 unicast links satisfies the privacy requirements as specified in clause 5.2.3.
In addition, the initiating UE may perform the PC5 QoS flow establishment over A2X PC5 unicast link as specified in clause 6.1.2.12.
Upon expiry of the timer T5300xxxx, if the A2X DIRECT LINK ESTABLISHMENT REQUEST message did not include the Target User Info IE, and the initiating UE received at least one A2X DIRECT LINK ESTABLISHMENT ACCEPT message, it is up to the UE implementation to consider the A2X PC5 unicast link establishment procedure as complete or to restart the timer T5300xxxx.
* * * Next Change * * * *
[bookmark: _Toc59208890][bookmark: _Toc75734728][bookmark: _Toc123627795][bookmark: _Toc144291517]6.1.2.2.5	A2X PC5 unicast link establishment procedure not accepted by the target UE
If the A2X DIRECT LINK ESTABLISHMENT REQUEST message cannot be accepted, the target UE shall send an A2X DIRECT LINK ESTABLISHMENT REJECT message. The A2X 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 A2X PC5 unicast link; or
#111	protocol error, unspecified.
If the target UE is not allowed to accept the A2X DIRECT LINK ESTABLISHMENT REQUEST message, e.g. based on operator policy or configuration parameters for A2X communication over PC5 as specified in clause 5.2.3, the target UE shall send an A2X DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #1 "direct communication to the target UE not allowed".
For a received A2X 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 an A2X 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; or
b)	type of data (e.g. IP or non-IP),
the target UE shall send an A2X DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #3 "conflict of layer-2 ID for unicast communication is detected".
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
If the A2X PC5 unicast link establishment fails due to the congestion problems, the implementation-specific maximum number of established A2X NR-PC5 unicast links has been reached, or other temporary lower layer problems causing resource constraints, the target UE shall send an A2X DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #5 "lack of resources for A2X PC5 unicast link". If the A2X PC5 unicast link establishment fails due to other reasons, the target UE shall send an A2X DIRECT LINK ESTABLISHMENT REJECT message containing PC5 signalling protocol cause value #111 "protocol error, unspecified".
After sending the A2X DIRECT LINK ESTABLISHMENT REJECT message, the target UE shall provide 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.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
Upon receipt of the A2X DIRECT LINK ESTABLISHMENT REJECT message, if the Target user info is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message, the initiating UE shall stop timer T5300xxxx and abort the A2X PC5 unicast link establishment procedure. If the PC5 signalling protocol cause value in the A2X DIRECT LINK ESTABLISHMENT REJECT message is #1 "direct communication to the target UE not allowed" or #5 "lack of resources for A2X PC5 unicast link", then the UE shall not attempt to start the A2X PC5 unicast link establishment procedure with the same target UE at least for a time period T.
NOTE:	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 A2X PC5 unicast link".
After receiving the A2X DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall provide 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.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
* * * Next Change * * * *
[bookmark: _Toc25070688][bookmark: _Toc34388603][bookmark: _Toc34404374][bookmark: _Toc45282202][bookmark: _Toc45882588][bookmark: _Toc51951138][bookmark: _Toc59208892][bookmark: _Toc75734730][bookmark: _Toc123627797][bookmark: _Toc144291519]6.1.2.2.6.1	Abnormal cases at the initiating UE
If timer T5300xxxx expires and the Target user info IE is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message, the initiating UE shall retransmit the A2X DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5300xxxx. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.
Upon expiry of the timer T5300xxxx, if the A2X DIRECT LINK ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any A2X DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE may retransmit the A2X DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5300xxxx. If the A2X DIRECT LINK ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any A2X DIRECT LINK ESTABLISHMENT ACCEPT message, then after reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link establishment procedure and may notify the upper layer that no target UE is available.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
If the need to establish a link no longer exists before the procedure is completed, the initiating UE shall abort the procedure.
When the initiating UE aborts the A2X PC5 unicast link establishment procedure, the initiating UE shall provide 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.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
* * * Next Change * * * *
[bookmark: _Toc525231187][bookmark: _Toc22039979][bookmark: _Toc25070692][bookmark: _Toc34388607][bookmark: _Toc34404378][bookmark: _Toc45282206][bookmark: _Toc45882592][bookmark: _Toc51951142][bookmark: _Toc59208896][bookmark: _Toc75734734][bookmark: _Toc123627801][bookmark: _Toc144291523]6.1.2.3.2	A2X PC5 unicast link modification procedure initiated by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for adding a new A2X service to the existing A2X PC5 unicast link:
a)	there is an A2X PC5 unicast link between the initiating UE and the target UE; and
b)	the pair of application layer IDs and the network layer protocol of this A2X PC5 unicast link are identical to those required by the application layer in the initiating UE for this A2X service.
c)	the security policy corresponding to the A2X service identifier(s) (e.g. ITS-AID of the new A2X service) is aligned with the security policy of the existing A2X PC5 unicast link.
After receiving the service data or request from the upper layers, the initiating UE shall perform the PC5 QoS flow match as specified in clause 6.1.2.13. If there is no matched PC5 QoS flow, the initiating UE shall derive the PC5 QoS parameters and assign the PQFI(s) for the PC5 QoS flows(s) to be established as specified in clause 6.1.2.12.
If the A2X PC5 unicast link modification procedure is to add new PC5 QoS flow(s) to the existing A2X PC5 unicast link, the initiating UE shall create an A2X DIRECT LINK MODIFICATION REQUEST message. In this message, initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the A2X service identifier(s); and
b)	shall include the link modification operation code set to "Add new PC5 QoS flow(s) to the existing A2X PC5 unicast link ".
If the A2X PC5 unicast link modification procedure is to modify the PC5 QoS parameters for existing PC5 QoS flow(s) in the existing A2X PC5 unicast link, the initiating UE shall create an A2X DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the A2X service identifier(s); and
b)	shall include the link modification operation code set to "Modify PC5 QoS parameters of the existing PC5 QoS flow(s)".
If the A2X PC5 unicast link modification procedure is to associate new A2X service(s) with existing PC5 QoS flow(s), the initiating UE shall create an A2X DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters, including the A2X service identifier(s); and
b)	shall include the link modification operation code set to "Associate new A2X service(s) with existing PC5 QoS flow(s)".
If the A2X PC5 unicast link modification procedure is to remove the associated A2X service(s) from existing PC5 QoS flow(s), the initiating UE shall create an A2X DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters including the A2X service identifier(s); and
b)	shall include the link modification operation code set to "Remove A2X service(s) from existing PC5 QoS flow(s)".
If the A2X PC5 unicast link modification procedure is to remove any PC5 QoS flow(s) from the existing A2X PC5 unicast link, the initiating UE shall create an A2X DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the PQFI(s); and
b)	shall include the link modification operation code set to "Remove existing PC5 QoS flow(s) from the existing A2X PC5 unicast link".
After the A2X DIRECT LINK MODIFICATION 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 start timer T5301aaaa. The UE shall not send a new A2X DIRECT LINK MODIFICATION REQUEST message to the same target UE while timer T5301aaaa is running.



Figure 6.1.2.3.2: A2X PC5 unicast link modification procedure
* * * Next Change * * * *
[bookmark: _Toc45282208][bookmark: _Toc45882594][bookmark: _Toc51951144][bookmark: _Toc59208898][bookmark: _Toc75734736][bookmark: _Toc123627803][bookmark: _Toc144291525]6.1.2.3.4	A2X PC5 unicast link modification procedure completion by the initiating UE
Upon receipt of the A2X DIRECT LINK MODIFICATION ACCEPT message, the initiating UE shall stop timer TaaaaT5301.
Upon receipt of the A2X DIRECT LINK MODIFICATION ACCEPT message, if the A2X DIRECT LINK MODIFICATION REQUEST message is to add a new A2X service, add new PC5 QoS flow(s) or modify any existing PC5 QoS flow(s) in the A2X PC5 unicast link, the initiating UE shall provide the added or modified PQFI(s) and corresponding PC5 QoS parameters along with PC5 link identifier to the lower layer.
Upon receipt of the A2X DIRECT LINK MODIFICATION ACCEPT message, if the A2X DIRECT LINK MODIFICATION REQUEST message is to remove an existing A2X service or to remove the existing PC5 QoS flow(s) from the A2X PC5 unicast link, the initiating UE shall provide the removed PQFI(s) along with the PC5 link identifier to the lower layer.
In addition, the initiating UE may perform the PC5 QoS flow establishment over A2X PC5 unicast link as specified in clause 6.1.2.12.
* * * Next Change * * * *
[bookmark: _Toc45282209][bookmark: _Toc45882595][bookmark: _Toc51951145][bookmark: _Toc59208899][bookmark: _Toc75734737][bookmark: _Toc123627804][bookmark: _Toc144291526]6.1.2.3.5	A2X PC5 unicast link modification procedure not accepted by the target UE
If the A2X PC5 unicast link modification request cannot be accepted, the target UE shall send an A2X DIRECT LINK MODIFICATION REJECT message. The A2X DIRECT LINK MODIFICATION REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#5	lack of resources for A2X PC5 unicast link;
#11	required service not allowed;
#12	security policy not aligned; or
#111	protocol error, unspecified.
If the target UE is not allowed to accept this request, .e.g. because the A2X service to be added is not allowed per the operator policy or configuration parameters for A2X communication over PC5 as specified in clause 5.2.3, the target UE shall send an A2X DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #11 "required service not allowed".
If the A2X PC5 unicast link modification fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send an A2X DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #5 "lack of resources for A2X PC5 unicast link".
If the link modification operation code is set to "Associate new A2X service(s) with existing PC5 QoS flow(s)", and the security policy corresponding to the A2X service identifier(s) (e.g. ITS-AID of the new A2X service) is not aligned with the security policy applied to the existing A2X PC5 unicast link, then the target UE shall send an A2X DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #12 "security policy not aligned".
For other reasons causing the failure of link modification, the target UE shall send an A2X DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #111 "protocol error, unspecified".
Upon receipt of the A2X DIRECT LINK MODIFICATION REJECT message, the initiating UE shall stop timer T5301Taaaa and abort the A2X PC5 unicast link modification procedure. If the PC5 signalling protocol cause value in the A2X DIRECT LINK MODIFICATION REJECT message is #11 "required service not allowed" or #5 "lack of resources for A2X PC5 unicast link" or #12 "security policy not aligned", then the initiating UE shall not attempt to start A2X PC5 unicast link modification with the same target UE to add the same A2X service, or to add or modify the same PC5 QoS flow(s) at least for a time period T.
NOTE:	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 #11 "required service not allowed" or when the UE receives PC5 signalling protocol cause value #5 "lack of resources for A2X PC5 unicast link" or when the UE receives PC5 signalling protocol cause value #12 "security policy not aligned". The length of time period T is not less than 30 minutes.
* * * Next Change * * * *
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The following abnormal cases can be identified:
a)	If timer T5301Taaaa expires, the initiating UE shall retransmit the A2X DIRECT LINK MODIFICATION REQUEST message and restart timer T5301Taaaa. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link modification procedure and may notify the upper layer that the target UE is unreachable.
NOTE 1:	The maximum number of allowed retransmissions is UE implementation specific.
NOTE 2:	After reaching the maximum number of allowed retransmissions, whether the initiating UE releases this A2X PC5 unicast link depends on its implementation.
b)	For the same A2X PC5 unicast link, if the initiating UE receives an A2X DIRECT LINK RELEASE message after the initiation of UE-requested A2X PC5 unicast link modification procedure, the initiating UE shall stop the timer T5301Taaaa and abort the A2X PC5 unicast link modification procedure and proceed with the A2X PC5 unicast link release procedure.
c)	For the same A2X PC5 unicast link, if the initiating UE receives an A2X DIRECT LINK MODIFICATION REQUEST message during the A2X PC5 unicast link modification procedure, the initiating UE shall stop the timer T5301Taaaa and abort the A2X PC5 unicast link modification procedure. Following handling is implementation dependent, e.g., the initiating UE waits for an implementation dependent time for initiating a new A2X PC5 unicast link modification procedure, if still needed.
NOTE 3:	The implementation dependent timer value needs to be set to avoid further collisions (e.g. random timer value).
* * * Next Change * * * *
[bookmark: _Toc51951149][bookmark: _Toc59208903][bookmark: _Toc75734741][bookmark: _Toc123627808][bookmark: _Toc144291530]6.1.2.4.2	A2X PC5 unicast link release procedure initiation by initiating UE
The initiating UE shall initiate the procedure if a request from upper layers to release an A2X PC5 unicast link with the target UE which uses a known layer-2 ID (for unicast communication) is received and there is an existing A2X 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 A2X PC5 unicast link modification procedure, A2X PC5 unicast link identifier update procedure, A2X PC5 unicast link re-keying procedure or A2X PC5 unicast link keep-alive procedure.
The initiating UE may initiate the procedure to release an established A2X PC5 unicast link if the UE has reached the maximum number of established A2X PC5 unicast links and there is a need to establish a new A2X PC5 unicast link. In this case, which A2X PC5 unicast link is to be released is up to UE implementation.
The initiating UE may initiate the procedure to release an established A2X PC5 unicast link upon expiry of the timer TbbbbT5303.
In order to initiate the A2X PC5 unicast link release procedure, the initiating UE shall create an A2X 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 A2X PC5 unicast link; or
#111	protocol error, unspecified.
Editor's note (pCR, UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X 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 T5305 Tyyyy if running. The initiating UE shall start timer TccccT5302.




Figure 6.1.2.4.2.1: A2X PC5 unicast link release procedure
* * * Next Change * * * *
[bookmark: _Toc144291532]6.1.2.4.4	A2X PC5 unicast link release procedure completion by the initiating UE
Upon receipt of the A2X DIRECT LINK RELEASE ACCEPT message, the initiating UE shall stop timer T5302Tcccc and shall release the A2X PC5 unicast link by performing the following actions:
a)	inform the lower layer along with the PC5 link identifier that the A2X PC5 unicast link has been released; and
b)	delete the A2X PC5 unicast link context of the A2X PC5 unicast link after an implementation specific time.
Editor's note (pCR, UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
* * * Next Change * * * *
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If retransmission timer T5302Tcccc expires and the PC5 signalling protocol cause included in the PC5 signalling protocol cause IE in the A2X DIRECT LINK RELEASE REQUEST message was #4 "direct connection is not available anymore", the initiating UE shall release the A2X PC5 unicast link locally. From this time onward the initiating UE shall no longer send or receive any messages via this link.
Editor's note (pCR, UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
If retransmission timer T5302Tcccc expires and the PC5 signalling protocol cause included in the PC5 signalling protocol cause IE in the A2X DIRECT LINK RELEASE REQUEST message was not #4 "direct connection is not available anymore", the initiating UE shall initiate the transmission of the A2X DIRECT LINK RELEASE REQUEST message again and restart timer T5302Tcccc.
If no response is received from the target UE after reaching the maximum number of allowed retransmissions, the initiating UE shall release the A2X PC5 unicast link locally. From this time onward the initiating UE shall no longer send or receive any messages via this link.
Editor's note (pCR, UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
* * * Next Change * * * *
[bookmark: _Toc144291537]6.1.2.5.2	A2X PC5 unicast link identifier update procedure initiation by initiating UE
The initiating UE shall initiate the procedure if:
a)	the initiating UE receives a request from upper layers to change the application layer ID and there is an existing A2X PC5 unicast link associated with this application layer ID; or
b)	the privacy timer (see clause 5.2.3) of the initiating UE's layer-2 ID expires for an existing A2X PC5 unicast link.
If the A2X PC5 unicast link identifier update procedure is triggered by a change of the initiating UE's application layer ID, the initiating UE shall create an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message. In this message, the initiating UE
a)	shall include the initiating UE's new application layer ID received from upper layer;
b)	shall include the initiating UE's new layer-2 ID assigned by itself; and
c)	shall include the new IP address/prefix if IP communication is used.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
If the A2X PC5 unicast link identifier update procedure is triggered by the expiry of the initiating UE's privacy timer T5305 Tyyyy as specified in clause 5.2.3, the initiating UE shall create an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message. In this message, the initiating UE 
a)	shall include the initiating UE's new layer-2 ID assigned by itself;
b)	may include the initiating UE's new application layer ID if received from upper layer; and
c)	shall include the new IP address/prefix if IP communication is used and changed.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's old layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication, and start timer T53065dddd. The UE shall not send a new A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message to the same target UE while timer T53065dddd is running.



Figure 6.1.2.5.2.1: A2X PC5 unicast link identifier update procedure
* * * Next Change * * * *
[bookmark: _Toc34388622][bookmark: _Toc34404393][bookmark: _Toc45282221][bookmark: _Toc45882607][bookmark: _Toc51951157][bookmark: _Toc59208911][bookmark: _Toc75734749][bookmark: _Toc123627816][bookmark: _Toc144291538]6.1.2.5.3	A2X PC5 unicast link identifier update procedure accepted by the target UE
Upon receipt of an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message, if the target UE determines:
a)	the A2X PC5 unicast link associated with this request message is still valid; and
b)	the timer Teeee T5307 for the A2X PC5 unicast link identified by this request message is not running,
then the target UE accepts this request, and responds with an A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message. 
The target UE shall create the A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message. In this message, the target UE:
a)	shall include the target UE's new layer-2 ID assigned by itself;
b)	shall include the initiating UE's new layer-2 ID;
c)	shall include the target UE's new application layer ID if received from upper layer;
d)	shall include the initiating UE's new IP address/prefix if received from the initiating UE and IP communication is used;
e)	shall include the initiating UE's new application layer ID if received from the initiating UE; and
f)	shall include the target UE's new IP address/prefix if IP communication is used and changed.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message is generated, the target UE shall pass this message to the lower layers for transmission along with the initiating UE's old layer-2 ID for unicast communication and the target UE's old layer-2 ID for unicast communication, and start timer T5307Teeee. The UE shall not send a new A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message to the same initiating UE while timer T5307 Teeee is running.
Before target UE receives the traffic using the new layer-2 IDs, the target UE shall continue to receive the traffic with the old layer-2 IDs (i.e. initiating UE's old layer-2 ID and target UE's old layer-2 ID) from initiating UE.
Before target UE receives the A2X DIRECT LINK IDENTIFIER UPDATE ACK message from initiating UE, the target UE shall keep sending traffic to the initiating UE using the old layer-2 IDs (i.e. initiating UE's old layer-2 ID for unicast communication and target UE's old layer-2 ID for unicast communication).
* * * Next Change * * * *
[bookmark: _Toc34388623][bookmark: _Toc34404394][bookmark: _Toc45282222][bookmark: _Toc45882608][bookmark: _Toc51951158][bookmark: _Toc59208912][bookmark: _Toc75734750][bookmark: _Toc123627817][bookmark: _Toc144291539]6.1.2.5.4	A2X PC5 unicast link identifier update procedure acknowledged by the initiating UE
Upon receipt of the A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message, the initiating UE shall stop timer T5306asdf and respond with an A2X DIRECT LINK IDENTIFIER UPDATE ACK message. In this message, the initiating UE:
a)	shall include the target UE's new layer-2 ID;
b)	shall include the target UE's new application layer ID, if received; and
c)	shall include the target UE's new IP address/prefix, if received.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
After the A2X DIRECT LINK IDENTIFIER UPDATE ACK message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's old layer-2 ID for unicast communication and the target UE's old layer-2 ID for unicast communication and shall stop timer T5305 Tyyyy if running and start a timer T5305 Tyyyy as configured if at least one of A2X service identifiers for the A2X PC5 unicast link satisfying the privacy requirements as specified in clause 5.2.3.
Upon sending the A2X DIRECT LINK IDENTIFIER UPDATE ACK message, the initiating UE shall update the associated A2X PC5 unicast link context with the new identifiers and pass the new layer-2 IDs (i.e. initiating UE's new layer-2 ID for unicast communication and target UE's new layer-2 ID for unicast communication if changed) along with the PC5 link identifier down to the lower layer. Then the initiating UE shall use the new layer-2 IDs (i.e. initiating UE's new layer-2 ID for unicast communication and target UE's new layer-2 ID for unicast communication if changed) to transmit the A2X PC5 signalling message and A2X PC5 user plane data.
The initiating UE shall continue to receive traffic with the old layer-2 IDs (i.e. initiating UE's old layer-2 ID for unicast communication and target UE's old layer-2 ID for unicast communication) from the target UE until it receives traffic with the new layer-2 IDs (i.e. initiating UE's new layer-2 ID and target UE's new layer-2 ID if changed) from the target UE.
* * * Next Change * * * *
[bookmark: _Toc34388624][bookmark: _Toc34404395][bookmark: _Toc45282223][bookmark: _Toc45882609][bookmark: _Toc51951159][bookmark: _Toc59208913][bookmark: _Toc75734751][bookmark: _Toc123627818][bookmark: _Toc144291540]6.1.2.5.5	A2X PC5 unicast link identifier update procedure completion by the target UE
Upon receipt of the A2X DIRECT LINK IDENTIFIER UPDATE ACK message, the target UE shall update the associated A2X PC5 unicast link context with the new identifiers, pass the new layer-2 IDs (i.e. initiating UE's new layer-2 ID and target UE's new layer-2 ID if changed) down to the lower layer, stop timer T5307 Teeee and timer T5305 Tyyyy if running and start a timer T5305 Tyyyy as configured if at least one of A2X service identifiers for the A2X PC5 unicast link satisfying the privacy requirements as specified in clause 5.2.3. Then the target UE shall use the new layer-2 IDs (i.e. initiating UE's new layer-2 ID for unicast communication and target UE's new layer-2 ID for unicast communication if changed) to transmit the A2X PC5 signalling message and A2X PC5 user plane data.
* * * Next Change * * * *
[bookmark: _Toc34388625][bookmark: _Toc34404396][bookmark: _Toc45282224][bookmark: _Toc45882610][bookmark: _Toc51951160][bookmark: _Toc59208914][bookmark: _Toc75734752][bookmark: _Toc123627819][bookmark: _Toc144291541]6.1.2.5.6	A2X PC5 unicast link identifier update procedure not accepted by the target UE
If the A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message cannot be accepted, the target UE shall send an A2X DIRECT LINK IDENTIFIER UPDATE REJECT message. The A2X DIRECT LINK IDENTIFIER UPDATE REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#3	conflict of layer-2 ID for unicast communication is detected; or
#111	protocol error, unspecified.
For a received A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message from a layer-2 ID (for unicast communication), if the target UE already has an existing link using this layer-2 ID or is currently processing an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message from the same layer-2 ID, but with user info different from the user info IE included in this new incoming message, the target UE shall send an A2X DIRECT LINK IDENTIFIER UPDATE REJECT message with PC5 signalling protocol cause value #3 "conflict of layer-2 ID for unicast communication is detected".
NOTE:	After receiving the A2X DIRECT LINK IDENTIFIER UPDATE REJECT message, whether the initiating UE initiates the A2X PC5 unicast link release procedure or initiates another A2X PC5 unicast link identifier update procedure with a new layer-2 ID depends on UE implementation.
For other reasons causing the failure of link identifier update, the target UE shall send an A2X DIRECT LINK IDENTIFIER UPDATE REJECT message with PC5 signalling protocol cause value #111 "protocol error, unspecified".
Upon receipt of the A2X DIRECT LINK IDENTIFIER UPDATE REJECT message, the initiating UE shall stop timer T5306asdf and abort this A2X PC5 unicast link identifier update procedure.
* * * Next Change * * * *
[bookmark: _Toc34388627][bookmark: _Toc34404398][bookmark: _Toc45282226][bookmark: _Toc45882612][bookmark: _Toc51951162][bookmark: _Toc59208916][bookmark: _Toc75734754][bookmark: _Toc123627821][bookmark: _Toc144291543]6.1.2.5.7.1	Abnormal cases at the initiating UE
The following abnormal cases can be identified:
a)	If timer T5306asdf expires, the initiating UE shall retransmit the A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message and restart timer T5306asdf. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link identifier update procedure and may notify the upper layer that the target UE is unreachable.
NOTE 1:	The maximum number of allowed retransmissions is UE implementation specific.
NOTE 2:	After reaching the maximum number of allowed retransmissions, whether the initiating UE releases this A2X PC5 unicast link depends on its implementation.
b)	For the same A2X PC5 unicast link, if the initiating UE receives an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message during the A2X PC5 unicast link identifier update procedure, the initiating UE shall stop the timer T5306asdf and abort the A2X PC5 unicast link identifier update procedure. Following handling is implementation dependent, e.g., the initiating UE waits for an implementation dependent time for initiating a new A2X PC5 unicast link identifier update procedure, if still needed.
NOTE 3:	The implementation dependent timer value needs to be set to avoid further collisions (e.g. random timer value).
c)	For the same A2X PC5 unicast link, if the initiating UE receives an A2X DIRECT LINK RELEASE REQUEST message after the initiation of A2X PC5 unicast link identifier update procedure, the initiating UE shall stop the timer T5306asdf and abort the A2X PC5 unicast link identifier update procedure and proceed with the A2X PC5 unicast link release procedure.
Editor's note (pCR , UAS_Ph2): security requirements to be added based on SA3 conclusions when available.
* * * Next Change * * * *
[bookmark: _Toc144291544]6.1.2.5.7.2	Abnormal cases at the target UE
The following abnormal cases can be identified:
a)	If timer T5307 Teeee expires, the target UE shall retransmit the A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message and restart timer T5307Teeee. After reaching the maximum number of allowed retransmissions, the target UE shall abort the A2X PC5 unicast link identifier update procedure and may notify the upper layer that the initiating UE is unreachable.
NOTE 1:	The maximum number of allowed retransmissions is UE implementation specific.
NOTE 2:	After reaching the maximum number of allowed retransmissions, whether the target UE releases this A2X PC5 unicast link depends on its implementation.
b)	If A2X DIRECT LINK IDENTIFIER UPDATE REQUEST is received when the timer T5307 Teeee is running, the target UE shall stop the timer T5307 Teeee and abort the ongoing A2X PC5 unicast link identifier update procedure. The target UE shall handle the new A2X DIRECT LINK IDENTIFIER UPDATE REQUEST as specified in clause 6.1.2.5.3. 
c)	After sending the A2X DIRECT LINK IDENTIFIER UPDATE ACK message to the target UE, if another A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message from the target UE is received before the traffic from the target UE with the new layer-2 IDs is received, the initiating UE shall retransmit the A2X DIRECT LINK IDENTIFIER UPDATE ACK message along with the initiating UE's old layer-2 ID and the target UE's old layer-2 ID
NOTE 3:	It is up to implementation to handle the failure of traffic delivery for new layer-2 IDs if such traffic has been sent before the initiating UE retransmits the A2X DIRECT LINK IDENTIFIER UPDATE ACK message.
d)	After sending the A2X DIRECT LINK IDENTIFIER UPDATE ACK message to the target UE, if the initiating UE keeps receiving traffic from the target UE with the old layer-2 IDs and traffic from the target UE with the new layer-2 IDs is not received during an implementation specific time which is greater than the value of timer T5307Teeee, the initiating UE shall abort the A2X PC5 unicast link identifier update procedure and may release the A2X PC5 unicast link.
* * * Next Change * * * *
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The initiating UE shall meet the following pre-condition before initiating the A2X PC5 unicast link keep-alive procedure:
a)	there is a A2X PC5 unicast link between the initiating UE and the target UE.
The initiating UE shall manage a keep-alive timer TkaaaT5308 and a keep-alive counter for the A2X PC5 unicast link keep-alive procedure. Timer TkaaaT5308 is used to trigger the periodic initiation of the A2X PC5 unicast link keep-alive procedure. The UE shall start or restart timer TkaaaT5308 whenever the UE receives an A2X PC5 signalling message or an A2X PC5 user plane data from the target UE over this A2X PC5 unicast link. The UE shall set the keep-alive counter to an initial value of zero after A2X PC5 unicast link establishment.
The initiating UE shall initiate the A2X PC5 unicast link keep-alive procedure when:
a)	timer TkaaaT5308 for this link expires;
b)	optionally, a request from the lower layers to check the viability of the A2X PC5 unicast link is received; or
NOTE 1:	Whether the lower layers can request the initiation of the A2X PC5 unicast link keep-alive procedure, and what the triggers for the lower layers are to request the initiation of the A2X PC5 unicast link keep-alive procedure, are UE implementation specific.
c)	optionally, a request from the upper layers to check the viability of the A2X PC5 unicast link is received.
NOTE 2:	Whether the upper layers can request the initiation of the A2X PC5 unicast link keep-alive procedure, and what the triggers for the upper layers are to request the initiation of the A2X PC5 unicast link keep-alive procedure, are UE implementation specific.
In order to initiate the A2X PC5 unicast link keep-alive procedure, the initiating UE shall stop timer TkbbbT5309, if running, and shall create a A2X DIRECT LINK KEEPALIVE REQUEST message. In this message, the initiating UE:
a)	shall include the keep-alive counter for the A2X PC5 unicast link; and 
b)	may include a maximum inactivity period to indicate the maximum inactivity period of the initiating UE over this A2X PC5 unicast link.
NOTE 3:	The value chosen for the maximum inactivity period of the initiating UE is UE implementation specific with the objective to minimize the number of keep-alive procedures as much as possible. It is desirable to have the maximum inactivity period value to be slightly higher than the value of keep-alive timer TkaaaaT5308.
After the A2X DIRECT LINK KEEPALIVE 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 start timer TkbbbT5309. The UE shall not send a new A2X DIRECT LINK KEEPALIVE REQUEST message to the same target UE while timer Tkbbb T5309 is running.



Figure 6.1.2.8.2: A2X PC5 unicast link keep-alive procedure
* * * Next Change * * * *
[bookmark: _Toc34388646][bookmark: _Toc34404417][bookmark: _Toc45282247][bookmark: _Toc45882633][bookmark: _Toc51951183][bookmark: _Toc59208937][bookmark: _Toc75734776][bookmark: _Toc131184660][bookmark: _Toc144291548]6.1.2.8.3	A2X PC5 unicast link keep-alive procedure accepted by the target UE
Upon receipt of an A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall create an A2X DIRECT LINK KEEPALIVE RESPONSE message. In this message, the target UE:
a)	shall include the keep-alive counter set to the same value as that received in the A2X DIRECT LINK KEEPALIVE REQUEST message.
After the A2X DIRECT LINK KEEPALIVE RESPONSE message is generated, the target UE shall pass this message to the lower layers for transmission along with the target UE's layer-2 ID for unicast communication and the initiating UE's layer-2 ID for unicast communication.
If a maximum inactivity period is included in the A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop T5303Tbbbb, if running, and start T5303Tbbbb with its value set to the maximum inactivity period. The target UE shall restart T5303Tbbbb whenever the target UE receives an A2X PC5 signalling message or A2X PC5 user plane data from the initiating UE over this A2X PC5 unicast link.
* * * Next Change * * * *
[bookmark: _Toc34388647][bookmark: _Toc34404418][bookmark: _Toc45282248][bookmark: _Toc45882634][bookmark: _Toc51951184][bookmark: _Toc59208938][bookmark: _Toc75734777][bookmark: _Toc131184661][bookmark: _Toc144291549]6.1.2.8.4	A2X PC5 unicast link keep-alive procedure completion by the initiating UE
Upon receipt of an A2X DIRECT LINK KEEPALIVE RESPONSE message, the initiating UE shall stop timer TkbbbT5309, start timer TkaaaT5308 and increment the keep-alive counter for the A2X PC5 unicast link.
* * * Next Change * * * *
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a)	Timer Tkbbb T5309 expires.
	The initiating UE shall retransmit the A2X DIRECT LINK KEEPALIVE REQUEST message with the last used value of the keep-alive counter and restart timer TkbbbT5309. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the A2X PC5 unicast link keep-alive procedure and locally release the A2X PC5 unicast link.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
b)	The need to use this A2X PC5 unicast link no longer exists before the A2X PC5 unicast link keep-alive procedure is completed.
	The initiating UE shall abort the A2X PC5 unicast link keep-alive procedure and initiate an A2X PC5 unicast link release procedure.
c)	The initiating UE receives an A2X DIRECT LINK KEEPALIVE RESPONSE message with a keep-alive counter value different from the value which the initiating UE had included in the last sent A2X DIRECT LINK KEEPALIVE REQUEST message.
	The initiating UE shall discard the A2X DIRECT LINK KEEPALIVE RESPONSE message.
d)	The initiating UE receives an A2X PC5 signalling message other than an A2X DIRECT LINK KEEPALIVE RESPONSE message or an A2X PC5 user plane data from the target UE over this A2X PC5 unicast link while timer Tkbbb T5309 is running.
	The initiating UE shall stop timer TkbbbT5309, abort the A2X PC5 unicast link keep-alive procedure, start timer TkaaaT5308 and increment the keep-alive counter for the A2X PC5 unicast link.
e)	The initiating UE receives an A2X DIRECT LINK KEEPALIVE RESPONSE message when Tkbbb T5309 is not running.
	The initiating UE shall discard the A2X DIRECT LINK KEEPALIVE RESPONSE message.
* * * Next Change * * * *
[bookmark: _Toc34388650][bookmark: _Toc34404421][bookmark: _Toc45282251][bookmark: _Toc45882637][bookmark: _Toc51951187][bookmark: _Toc59208941][bookmark: _Toc75734780][bookmark: _Toc131184664][bookmark: _Toc144291552]6.1.2.8.5.2	Abnormal cases at the target UE
a)	Timer T5303Tbbbb expires.
The target UE shall:
1)	initiate an A2X PC5 unicast link keep-alive procedure to check the link; or
2)	initiate the A2X PC5 unicast link release procedure.
Whether the UE chooses 1) or 2) is left to UE implementation.
b)	The target UE receives an A2X DIRECT LINK KEEPALIVE REQUEST message with a keep-alive counter value lower than the value which the target UE had included in the last sent A2X DIRECT LINK KEEPALIVE RESPONSE message.
The target UE shall discard the A2X DIRECT LINK KEEPALIVE REQUEST message.
c)	The target UE receives an A2X DIRECT LINK KEEPALIVE REQUEST message if there is a pending A2X PC5 signalling message or A2X PC5 user plane data to be sent to the initiating UE over this A2X PC5 unicast link.
The target UE:
1)	shall pass this A2X PC5 signalling message to the lower layers for transmission along with the target UE’s layer-2 ID for A2X unicast communication and the initiating UE's layer-2 ID for A2X unicast communication, or perform the data transmission over A2X PC5 unicast link as specified in clause 6.1.2.9; and
2)	shall consider transmission of this A2X PC5 signalling message or A2X PC5 user plane data to be an implicit A2X DIRECT LINK KEEPALIVE RESPONSE message and skip generating an A2X DIRECT LINK KEEPALIVE RESPONSE message. If a maximum inactivity period is included in the A2X DIRECT LINK KEEPALIVE REQUEST message, the target UE shall stop T5303Tbbbb, if running, and start T5303Tbbbb with its value set to the maximum inactivity period.
* * * Next Change * * * *
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Upon initiating transmission of A2X communication over PC5, if:
a)	the A2X service identifier of a A2X service requesting transmission of A2X communication over PC5 is in the list of A2X services which require privacy for A2X communication over PC5 as specified in clause 5.2.3; and
b)	the UE is located in a geographical area in which this A2X service requires privacy for A2X communication over PC5 as specified in clause 5.2.3, or the UE is not provisioned any geographical areas in which this A2X services requires privacy for A2X communication over PC5,
then the UE shall proceed as follows:
a)	if timer Tdddd T5320 is not running, start timer Tdddd T5320 and set its timer value as the privacy timer value as specified in clause 5.2.3;
b)	upon:
1)	getting an indication from upper layers that the application layer identifier has been changed; or
2)	timer Tdddd T5320 expiry,
then:
1)	change the value of the source layer-2 ID self-assigned by the UE for the A2X communication over PC5;
2)	if the A2X message contains IP data, change the value of the source IP address self-assigned by the UE for A2X communication over PC5; 
3)	provide an indication to upper layers that the source layer-2 ID and/or the source IP address are changed;
4)	pass the changed source layer-2 ID and destination layer-2 ID, along with the corresponding PQFI down to the lower layer;
5)	restart timer TddddT5320; and
6)	upon stopping transmission of the A2X communication over PC5, stop timer T5320Tbbbb.
* * * Next Change * * * *
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Timers of provisioning of parameters for A2X configuration are shown in table 13.2.1.
NOTE:	Timer T5040 is defined in 3GPP TS 24.587 [9].
Table 13.2.1: Timers of provisioning of parameters for A2X configuration – UE side
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON EXPIRY 

	T5341klmn
	NOTE 1
	Start using the new UE policies for A2X communication over PC5 received in MANAGE UE POLICY COMMAND message
	Stop using the old UE policies for A2X communication over PC5
	Initiate the UE-requested A2X policy provisioning procedure

	T5342xxxx
	NOTE 2
	Start using the new UE policies for A2X communication over Uu received in MANAGE UE POLICY COMMAND message
	Stop using the old  UE policies for A2X communication over Uu
	Initiate the UE-requested A2X policy provisioning procedure

	NOTE 1:	The value of this timer is the validity timer value which is one of the configuration parameters for A2X communication over PC5 (see clause 5.2) and it is specified in 3GPP TS 24.578 [8] clause 5.3.
NOTE 2:	The value of this timer is the validity timer value which is one of the configuration parameters for A2X communication over Uu (see clause 5.2.7) and it is specified in 3GPP TS 24.578 [7] clause 5.4.



* * * Next Change * * * *
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Table 13.3.1: A2X PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T5300xxxx
	8s 
NOTE 1
	Upon sending an A2X DIRECT LINK ESTABLISHMENT REQUEST message
	Upon receiving an A2X DIRECT LINK ESTABLISHMENT ACCEPT or A2X DIRECT LINK ESTABLISHMENT REJECT message from the target UE if the Target user info is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message
	Retransmission of A2X DIRECT LINK ESTABLISHMENT REQUEST message if the Target user info is included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message; or
may abort the ongoing procedure if the Target user info is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message

	T5301aaaa
	5s
	Upon sending an A2X DIRECT LINK MODIFICATION REQUEST message
	Upon receiving a A2X DIRECT LINK MODIFICATION ACCEPT or A2X DIRECT LINK MODIFICATION REJECT or A2X DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of A2X DIRECT LINK MODIFICATION REQUEST message

	T5302cccc
	5s
	Upon sending an A2X DIRECT LINK RELEASE REQUEST message
	Upon receiving an A2X DIRECT LINK RELEASE ACCEPT message from the target UE
	Retransmission of A2X DIRECT LINK RELEASE REQUEST message

	T5303bbbb
	Default 10m
NOTE 2
	Upon receiving a Maximum inactivity period in an A2X 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 A2X PC5 unicast link keep-alive procedure or the A2X PC5 unicast link release procedure

	T5304zzzz
	2s
	Upon sending an A2X DIRECT LINK AUTHENTICATION REQUEST message
	Upon receiving an A2X DIRECT LINK AUTHENTICATION RESPONSE or A2X DIRECT LINK AUTHENTICATION REJECT message from the target UE
	Retransmission of A2X DIRECT LINK AUTHENTICATION REQUEST message

	T5305yyyy
	NOTE 2
	Upon establishing an A2X PC5 unicast link and at least one of A2X service identifier for the A2X PC5 unicast link satisfying the privacy requirements or 
upon completing an A2X PC5 unicast link identifier update and at least one of A2X service identifiers for the A2X PC5 unicast link satisfying the privacy requirements.
	Upon completing an A2X PC5 unicast link identifier update and if available or accepting a A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message or upon an A2X PC5 unicast link release and if available
	Transmission of A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message

	T5306asdf
	2s
	Upon sending an A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message
	Upon receiving an A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT or A2X DIRECT LINK IDENTIFIER UPDATE REJECT or A2X DIRECT LINK RELEASE REQUEST message from the target UE
	Retransmission of the A2X DIRECT LINK IDENTIFIER UPDATE REQUEST message

	T5307eeee
	2s
	Upon sending an A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message
	Upon receiving an A2X DIRECT LINK IDENTIFIER UPDATE ACK message or A2X DIRECT LINK RELEASE REQUEST message from the initiating UE
	Retransmission of the A2X DIRECT LINK IDENTIFIER UPDATE ACCEPT message

	T5308kaaa
	5s
	Upon receiving an A2X PC5 signalling message or A2X PC5 user plane data
	Upon A2X PC5 unicast link release or upon initiating the A2X PC5 unicast link keep-alive procedure
	Initiate the A2X PC5 unicast link keep-alive procedure

	T5309kbbb
	5s
	Upon sending an A2X DIRECT LINK KEEPALIVE REQUEST message
	Upon receiving an A2X PC5 signalling message or A2X PC5 user plane data
	Retransmission of the A2X DIRECT LINK KEEPALIVE REQUEST message

	NOTE 1	If the Target user info is not included in the A2X DIRECT LINK ESTABLISHMENT REQUEST message, then the initiating UE may keep the timer T5300xxxx running upon receiving A2X 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 A2X communication over PC5 (see clause 5.2) and it is specified in 3GPP TS 24.578 [8] clause 5.3.
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[bookmark: _Toc144291673]13.4	Timers of PC5 broadcast mode A2X communication
Table 13.4.1: PC5 broadcast mode A2X communication timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	TddddT5320
	NOTE 1
	Upon initiating transmission of broadcast mode A2X communication over PC5, as described in clause 6.1.3.2.4.

Upon receiving an indication from upper layers that the application layer identifier has been changed while performing transmission of broadcast mode A2X communication over PC5, as described in clause 6.1.3.2.4.

Upon Tdddd T5320 expiration while performing transmission of broadcast mode A2X communication over PC5, as described in clause 6.1.3.2.4.
	Upon stopping transmission of broadcast mode A2X communication over PC5, as described in clause 6.1.3.2.4.
	Change the value of the source layer-2 ID self-assigned by the UE for broadcast mode A2X communication over PC5.

If the A2X message contains IP data, change the value of the source IP address self-assigned by the UE for broadcast mode A2X communication over PC5.

	NOTE 1	The value of this timer is the privacy timer value which is one of the configuration parameters for A2X communication over PC5 (see clause 5.2),
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