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* * * First Change * * * *
7.X	Communication path switching procedure between the direct communication path over Uu and the direct communication path over PC5 
7.X.1	General
This clause describes the procedures for path switching procedure between the direct communication path over Uu and the direct communication path over PC5. 
The communication path of direct communication path over Uu refers to the communication path between two ProSe-enabled UEs that is performed via the network over Uu reference point. The communication path of direct communication path over PC5 refers to the communication path between two ProSe-enabled UEs that is performed via the unicast mode 5G ProSe direct communication over PC5 as specified in clause 7.2.
The ProSe application to path switching mapping rules as specified in clause 5.2.4 is provisioned to UE to indicate whether the ProSe application identified by a ProSe identifier is authorized to perform the commnucation path switching between the direct communication path over Uu and the direct communication path over PC5, whether all the ProSe applications are authorized to perform the path switching procedure between the direct communication path over Uu and the direct communication path over PC5, or both. Only the ProSe application(s) that are authorized to perform the commnucation path switching are allowed to perform the path switching procedure between the direct communication path over Uu and the direct communication path over PC5 as specified in clause 7.X.
The following procedures are defined for path switching procedure between the direct communication path over Uu and the direct communication path over PC5:
a)	path switching procedure from the direct communication path over Uu to the direct communication path over PC5; and
b)	path switching procedure from the direct communication path over PC5 to the direct communication path over Uu.
7.X.2	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5
7.X.2.1	General
The purpose of the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is to enable a ProSe-enabled UE to switch the communication path from the direct communication path over Uu to the direct communication path over PC5 when the UE is communicating with another ProSe-enabled UE via the direct communication path over Uu.
A UE may initiate a path switching procedure from the direct communication path over Uu to the direct communication path over PC5:
a)	when the peer UE that the UE is communicating with via the direct communication path over Uu is in proximity; or
b)	when the UE needs to switch the communication path from the direct communication path over Uu to the direct communication path over PC5 on demand (e.g. to offload some traffic from the network, a request from upper layers, etc.).
In this procedure, the UE initiating the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is called the "initiating UE" and the other UE is called the "target UE".
7.X.2.2	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for switching the direct communication path over Uu to the direct communication path over PC5:
a)	the UE is configured with the configuration parameters for unicast mode 5G ProSe direct communication over PC5 interfaceas specified in clause 5.2.4.
In order to initiate the path switching procedure from the direct communication path over Uu to the direct communication path over PC5:
a)	if there is an existing 5G ProSe direct link between the initiating UE and the target UE, the initiating UE shall:
1)	initiate a 5G ProSe direct link modification procedure as specified in clause 7.2.3.2 with the following considerations in the PROSE DIRECT LINK MODIFICATION REQUEST message:
i)	the PQFI(s), the corresponding PC5 QoS parameters, and the ProSe identifier(s) set to the parameters corresponding to the authorized ProSe application(s) to be performed the communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4;
ii)	the link modification operation code set to "Associate new ProSe application(s) with existing PC5 QoS flow(s)", "Modify PC5 QoS parameters of the existing PC5 QoS flow(s)", or "Add new PC5 QoS flow(s) to the existing 5G ProSe direct link"; and
NOTE 1:	Which link modification operation code is selected is up to UE implementations (e.g. based on the load of the existing 5G ProSe direct link).
iii)	may include the PC5 QoS rule(s) to indicate the packet filters of the PC5 QoS flow(s) corresponding to the authorized ProSe application(s) to be performed the communication path switching procedure;
	Any parameter that is not mentioned above shall follow the definitions in clause 7.2.3.2.
b)	else, the initiating UE:
1)	may initiate a 5G ProSe direct discovery procedure over PC5 interface with model B as specified in clause 6.2.14.2.2 with the following considerations in the PROSE PC5 DISCOVERY message:
i)	the destination layer-2 ID set to the target UE's destination layer-2 ID used in previous 5G ProSe direct link with the same target UE;
ii)	self-assign a source layer-2 ID or reuse the initiating UE's layer-2 ID used in previous 5G ProSe direct link with the same target UE; and
iii)	the discoveree user info set to the application layer ID of the target UE provided by the upper layers.
	Any parameter that is not mentioned above shall follow the definitions in clause 6.2.14.2.2; and
NOTE 2:	The initiating UE is allowed to skip the 5G ProSe direct discovery procedure over PC5 interface with model B if the initiating UE ensures the target UE is in promixity. How the initiating UE ensure this is left to UE implementations.
2)	shall initiate a 5G ProSe direct link establishment procedure as specified in clause 7.2.2.2 with the following considerations in the PROSE DIRECT LINK ESTABLISHMENT REQUEST message:
i)	the ProSe identifier(s) set to the authorized ProSe application(s) to be performed the communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4; and
ii)	the target user info set to the application layer ID of the target UE provided by the upper layers;
	Any parameter that is not mentioned above shall follow the definitions in clause 7.2.2.2.
7.X.2.3	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 accepted by the target UE
Upon receipt of the PROSE DIRECT LINK MODIFICATION REQUEST message as specified in clause 7.X.2.2, if the received PROSE DIRECT LINK MODIFICATION REQUEST message is accepted by the target UE, the target UE shall respond with the PROSE DIRECT LINK MODIFICATION ACCEPT message as specified in clause 7.2.3.3.
Upon receipt of the PROSE DIRECT LINK ESTABLISHMENT REQUEST message as specified in clause 7.X.2.2, if the received PROSE DIRECT LINK ESTABLISHMENT REQUEST message is accepted by the target UE, the target UE shall respond with the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message as specified in clause 7.2.2.3.
The PROSE DIRECT LINK MODIFICATION ACCEPT message or the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message is considered as the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is accepted by the target UE.
7.X.2.4	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 completion by the initiating UE
Upon receipt of the PROSE DIRECT LINK MODIFICATION ACCEPT message or the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE: 
1)	shall perform the procedures as specified in clause 7.2.3.4 to compete the 5G ProSe direct link modification procedure, if the PROSE DIRECT LINK MODIFICATION ACCEPT message is received;
2)	shall perform the procedures as specified in clause 7.2.2.4 to compete the 5G ProSe direct link establishment procedure, if the PROSE DIRECT LINK ESTABLISHMENT ACCEPT message is received; and
3)	shall perform the PC5 QoS flow establishment over 5G ProSe direct link as specified in clause 7.2.7 if bullet 2) is performed;
The path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is considered as complete when the initiating UE has at least one PC5 QoS flow(s) over the 5G ProSe direct link for the authorized ProSe application(s) to be performed the communication path switching procedure. 
The initiating UE shall then transmit the data traffic of the authorized ProSe application(s) to be performed the communication path switching procedure with the target UE as specified in clause 7.2.8 and clause 7.2.9 using the direct communication path over PC5.
When the data traffic is successfully transmitted, the initiating UE or the target UE may perform either of the followings:
a)	initiate a UE-requested PDU session release procedure as specified in clause 6.4.3 of 3GPP TS 24.501 [11] if there are no more traffic transmitted over the PDU Session; or
b)	initiate a UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to request the deletion of the existing QoS flow description corresponding to ProSe application(s) to be performed the path switching procedure from the direct communication path over Uu to the direct communication path over PC5.
NOTE:	It is possible for the network to perform a CN-initiated selective deactivation of UP connection of an existing PDU Session as specified in clause 4.3.7 of 3GPP TS 23.502 [51] to deactivate the UP connection (i.e. data radio bearer and N3 tunnel) for the PDU Session of the initiating UE, the target UE, or both.
7.X.2.5	Path switching procedure from the direct communication path over Uu to the direct communication path over PC5 not accepted by the target UE
[bookmark: _Toc68196219][bookmark: _Toc59208891][bookmark: _Toc123634720]Upon receipt of the PROSE DIRECT LINK MODIFICATION REQUEST message as specified in clause 7.X.2.2, if the received PROSE DIRECT LINK MODIFICATION REQUEST message is not accepted by the target UE, the target UE shall respond with the PROSE DIRECT LINK MODIFICATION REJECT message containing a PC5 signalling protocol cause IE as specified in clause 7.2.3.5.
Upon receipt of the PROSE DIRECT LINK ESTABLISHMENT REQUEST message as specified in clause 7.X.2.2, if the received PROSE DIRECT LINK ESTABLISHMENT REQUEST message is not accepted by the target UE, the target UE shall respond with the PROSE DIRECT LINK ESTABLISHMENT REJECT message containing a PC5 signalling protocol cause IE as specified in clause 7.2.2.5.
The PROSE DIRECT LINK MODIFICATION REJECT message or the PROSE DIRECT LINK ESTABLISHMENT REJECT message is considered as the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is not accepted by the target UE.
Upon receipt of the PROSE DIRECT LINK MODIFICATION REJECT message or the PROSE DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall consider the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is not accepted by the target UE and perform the procedures as specified in clause 7.2.3.5 or clause 7.2.2.5 respectively.
If the 5G ProSe direct discovery procedure over PC5 interface with model B is initiated as specified in clause 7.X.2.2, and if:
a)	the condition of discoverer UE procedure for 5G ProSe direct discovery completion is met as specified in clause 6.2.14.2.2.3; and 
b)	the target UE that the initiating UE seeks to discover has not been discovered;
it is up to UE implementations for the initiating UE to perform one or more of the followings:
a)	consider the target UE is not in promixity;
b)	consider the path switching procedure from the direct communication path over Uu to the direct communication path over PC5 is not accepted by the target UE; or
c)	initiate a new 5G ProSe direct discovery procedure over PC5 interface with model B to seek for the target UE with the consideration as specified in clause 7.X.2.2.
7.X.2.6	Abnormal cases
[bookmark: _Toc68196220][bookmark: _Toc59208892][bookmark: _Toc51951138][bookmark: _Toc45882588][bookmark: _Toc45282202][bookmark: _Toc34404374][bookmark: _Toc34388603][bookmark: _Toc25070688][bookmark: _Toc123634721]7.X.2.6.1	Abnormal cases at the initiating UE
Editor's note:	The abnormal cases for path switching procedure from the direct communication path over Uu to the direct communication path over PC5 at the initiating UE is FFS.
[bookmark: _Toc68196221][bookmark: _Toc59208893][bookmark: _Toc51951139][bookmark: _Toc45882589][bookmark: _Toc45282203][bookmark: _Toc34404375][bookmark: _Toc34388604][bookmark: _Toc25070689][bookmark: _Toc123634722]7.X.2.6.2	Abnormal cases at the target UE
Editor's note:	The abnormal cases for path switching procedure from the direct communication path over Uu to the direct communication path over PC5 at the target UE is FFS.
7.X.3	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu
7.X.3.1 General
The purpose of the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu is to enable a ProSe-enabled UE to switch the communication path from the direct communication path over PC5 to the direct communication path over Uu when the UE is communicating with another ProSe-enabled UE via the direct communication path over PC5.
The IP addresses, IPv6 prefixes, or both for the direct communication path over Uu can be shared via the existing 5G ProSe direct link to assist the initiating UE and the target UE to establish the communication with each other via the direct communication path over the Uu.
A UE may initiate a path switching procedure from the direct communication path over PC5 to the direct communication path over Uu:
a)	when the PC5 signal strength of the direct communication path over PC5 with the peer UE becomes weak (e.g. reaching a certain configured signal strength threshold); or
b)	when the UE needs to switch the communication path from the direct communication path over PC5 to the direct communication path over Uu on demand (e.g. a request from upper layers).
In this procedure, the UE initiating the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu is called the "initiating UE" and the other UE is called the "target UE".
7.X.3.2	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu initiation by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for switching the direct communication path over PC5 to the direct communication path over Uu:
a)	the initiating UE and the target UE are communicating with each other via the 5G ProSe direct link over PC5 reference point; and
b)	the communication mode of the 5G ProSe direct link is set to unicast mode.
In order to initiate the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the initiating UE shall create a PROSE PATH SWITCHING REQUEST message. In the PROSE PATH SWITCHING REQUEST message, the initiating UE:
a)	shall include the required ProSe identifiers set to the ProSe identifier(s) of the authorized ProSe application(s) to be performed the communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4; and
b)	may include the Uu QoS flow descriptions set to the requested QoS flow description for each ProSe identifier to be used in the communication path over Uu.
NOTE 1:	The initiating UE derives the requested QoS flow description based on the PC5 QoS parameters of the PC5 QoS flow(s) between the initiating UE and the target UE.
After the PROSE PATH SWITCHING REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the source layer-2 ID and destination layer-2 ID used in the existing 5G ProSe direct link with the target UE and start timer T5aaa. The initiating UE shall not send a new PROSE PATH SWITCHING REQUEST message to the same target UE while timer T5aaa is running.


Figure 7.X.3.2.1: Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu
Upon receipt of the PROSE PATH SWITCHING REQUEST message, the target UE:
a)	may perform either of the following:
1)	initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1 of 3GPP TS 24.501 [11] to establish a PDU session to be used for the direct communication path over Uu; or
2)	initiate the UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to modify a PDU session to be used for the direct communication path over Uu with the Requested QoS flow descriptions IE set to the QoS flow descriptions received in the PROSE PATH SWITCHING REQUEST message; and 
b)	shall determine if there are at least one ProSe application(s) that are able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu in the PROSE PATH SWITCHING REQUEST message with the following considerations:
1)	the ProSe application(s) that are not authorized to perform communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4 shall not be considered as be able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu; and
2)	other cretiria (e.g. availability of direct communication path over Uu, result of bullet a), etc.) may be taken into consideration in addition to the ProSe application to path switching mapping rules as specified in clause 5.2.4.
NOTE 2:	What other cretiria are considered in the target UE side is left to UE implementations.
Editor's Note:	It is FFS how to support the notification of UE when it cannot perform path switch.
7.X.3.3	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu accepted by the target UE
Upon receipt of the PROSE PATH SWITCHING REQUEST message, if there are at least one ProSe application(s) identified by the ProSe identifier(s) in the PROSE PATH SWITCHING REQUEST message that are able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the target UE shall consider the PROSE PATH SWITCHING REQUEST is acceptable, and:
a)	shall generate a PROSE PATH SWITCHING ACCEPT message. In the PROSE PATH SWITCHING ACCEPT message, the target UE:
1)	shall include the negotiated ProSe identifiers set to the ProSe identifier(s) of the ProSe application(s) that are acceptable for the target UE to be switched in the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu; and
b)	may perform either of the following:
1)	initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1 of 3GPP TS 24.501 [11] to establish a PDU session to be used for the direct communication path over Uu; or
2)	initiate the UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to modify a PDU session to be used for the direct communication path over Uu with the Requested QoS flow descriptions IE set to the QoS flow descriptions received in the PROSE PATH SWITCHING REQUEST message.
After the PROSE PATH SWITCHING ACCEPT message is generated, the target UE shall pass this message to the lower layers for transmission along with the source layer-2 ID and destination layer-2 ID used in the existing 5G ProSe direct link with the initiating UE. 
7.X.3.4	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu completion by the initiating UE
Upon receipt of the PROSE PATH SWITCHING ACCEPT message, the initiating UE:
a)	shall stop timer T5aaa; and
b)	may perform either of the following:
1)	initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1 of 3GPP TS 24.501 [11] to establish a PDU session to be used for the direct communication path over Uu; or
2)	initiate the UE-requested PDU session modification procedure as specified in clause 6.4.2 of 3GPP TS 24.501 [11] to modify a PDU session to be used for the direct communication path over Uu with the Requested QoS flow descriptions IE set to the QoS flow descriptions sent in the PROSE PATH SWITCHING REQUEST message.
The initiating UE shall then transmit the data traffic of the negotiated ProSe application(s) to be performed the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu with the target UE using the direct communication path over Uu. 
When the data traffic is successfully transmitted, the initiating UE or the target UE may initiate a 5G ProSe direct link release procedure as specified in clause 7.2.6 if there are no more ProSe applications over the existing 5G ProSe direct link between the initiating UE and the target UE.
NOTE:	The UE is allowed to maintain the existing 5G ProSe direct link in order to e.g. switch back from the direct communication path over Uu after the completion of the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu.
Editor's note:	UE-1 and UE-2 may share the IP addresses/prefixes used for Uu path for each accepted ProSe application via the existing PC5 connection. When and how to share the IP address/prefixes is FFS.
7.X.3.5	Path switching procedure from the direct communication path over PC5 to the direct communication path over Uu not accepted by the target UE
Upon receipt of the PROSE PATH SWITCHING REQUEST message, if there is no ProSe application identified by the ProSe identifier in the PROSE PATH SWITCHING REQUEST message that is able to perform the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the target UE shall consider the PROSE PATH SWITCHING REQUEST is not acceptable, shall generate a PROSE PATH SWITCHING REJECT message. The PROSE PATH SWITCHING REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#18	path switching is not allowed for the ProSe applications;
#20	communication path over Uu is not available for path switching;
#111	protocol error, unspecified.
If all the ProSe application(s) identified by the ProSe identifier(s): 
a)	are not authorized to perform the communication path switching procedure according to the ProSe application to path switching mapping rules as specified in clause 5.2.4 in the PROSE PATH SWITCHING REQUEST message; or
b)	are not able to be support becasue of e.g the QoS requirements for the direct communication path over Uu;
the target UE shall send a PROSE PATH SWITCHING REJECT message with the PC5 signalling protocol cause value #18 "path switching is not allowed for the ProSe applications". In this case, the initiating UE may initiate another PROSE PATH SWITCHING REQUEST message for the ProSe application(s) that are not in the previous PROSE PATH SWITCHING REQUEST message with the same target UE.
If the communication path over Uu is not available to the target UE (because of e.g. week signal strength over Uu) for the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu, the target UE shall send a PROSE PATH SWITCHING REJECT message with the PC5 signalling protocol cause value #20 "communication path over Uu is not available for path switching". 
7.X.3.6	Abnormal cases
7.X.3.6.1	Abnormal cases at the initiating UE
The following abnormal cases can be identified:
a)	Expiry of timer T5aaa:
	On the first expiry of the timer T5aaa, the UE shall resend the PROSE PATH SWITCHING REQUEST message and shall reset and restart timer T5aaa. This retransmission is repeated two times, i.e. on the third expiry of timer T5aaa, the UE shall abort the procedure and consider the target UE is not in proximity or the path switching procedure from the direct communication path over PC5 to the direct communication path over Uu is not accepted by the target UE.
7.X.3.6.2	Abnormal cases at the target UE
Editor's note:	The abnormal cases for path switching procedure from the direct communication path over PC5 to the direct communication path over Uu at the target UE is FFS.
* * * End of Changes * * * *
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