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§5.16
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§6.8.1
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[bookmark: _Toc66692649][bookmark: _Toc66701828][bookmark: _Toc69883486][bookmark: _Toc73625496][bookmark: _Toc122420838]5.1.3.1	Policy/Parameter provisioning for 5G ProSe Direct Communication
The following sets of information for 5G ProSe Direct Communications over PC5 reference point is provisioned to the UE:
1)	Authorization policy:
-	When the UE is "served by NG-RAN":
-	PLMNs in which the UE is authorized to perform 5G ProSe Direct Communications over PC5 reference point when "served by NG-RAN".
-	When the UE is "not served by NG-RAN":
-	Indicates whether the UE is authorized to perform 5G ProSe Direct Communications over PC5 reference point when "not served by NG-RAN".
NOTE 1:	In this specification, [When the UE is "served by NG-RAN"] and [When the UE is "not served by NG-RAN"] are relevant to 5G ProSe Direct Communications over NR PC5 reference point.
2)	Groupcast mode 5G ProSe Direct Communication policy/parameters:
-	For each application layer group supported include the parameters that enable the UE to perform Groupcast mode 5G ProSe Direct Communication when provided by PCF or provisioned in the ME or configured in the UICC:
-	Application Layer Group ID: Identifies an application layer group that the UE belongs to.
-	ProSe Layer-2 Group ID: Destination Layer-2 ID applicable only when the Application Layer Group ID is provided by the application layer
-	ProSe Group IP multicast address
-	Indication whether the UE should use IPv4 or IPv6 for that group
-	For a specific Group configured to operate using IPv4, optionally an IPv4 address to be used by the UE as a source address. If none is provisioned, then the UE shall use Dynamic Configuration of IPv4 Link-Local Addresses RFC 3927 [18] to obtain a link local address for the Group.
3)	Radio parameters when the UE is "not served by NG-RAN":
-	Includes the radio parameters NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Communications over PC5 reference point when "not served by NG-RAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.
NOTE 2:	Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.
4)	Policy/parameters related to privacy:
-	The list of ProSe services (i.e. ProSe identifiers) with Geographical Area(s) that require privacy support.
-	A privacy timer value indicating the duration after which the UE shall change each source Layer-2 ID self-assigned by the UE when privacy is required.
5)	Policy/parameters when NR PC5 is selected:
-	The mapping of ProSe services (i.e. ProSe identifiers) to radio frequencies with Geographical Area(s).
-	The mapping of ProSe services (i.e. ProSe identifiers) to Destination Layer-2 ID(s) for broadcast.
-	The mapping of ProSe services (i.e. ProSe identifiers) to Destination Layer-2 ID(s) for groupcast.
-	The mapping of ProSe services (i.e. ProSe identifiers) to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection.
NOTE 3:	The same default Destination Layer-2 ID for unicast initial signalling can be mapped to more than one ProSe service. In the case where different ProSe services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one ProSe service, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.
NOTE 4:	Security policies for Unicast mode 5G ProSe Direct Communication can be provisioned by PCF as defined in TS 33.503 [29].
-	The mapping of ProSe services (i.e. ProSe identifiers) to PC5 QoS parameters defined in clause 5.6.1 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.).
-	The mapping of ProSe services (i.e. ProSe identifiers) to the corresponding NR Tx Profiles for broadcast and groupcast (see TS 38.300 [12] and TS 38.331 [16] for further information).
NOTE 5:	A "catch all" entry with the lowest priority in each above mapping can be used for the ProSe services that do not have explicit policy/parameters mapping above.
-	AS layer configurations (see TS 38.331 [16]), i.e. the mapping of PC5 QoS profile(s) to radio bearer(s), when the UE is "not served by NG-RAN".
-	The PC5 QoS profile contains PC5 QoS parameters described in clause 5.4.2 of TS 23.287 [2], and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used as defined in Table 5.4.4-1 of TS 23.287 [2] and in Table 5.6.1-1.
-	For broadcast, groupcast and initial signalling to establish unicast connection, PC5 DRX configuration (see TS 38.331 [16]), e.g. the mapping of PC5 QoS profile(s) to PC5 DRX cycle(s), default PC5 DRX configuration, when the UE is "not served by NG-RAN".
6)	Path selection policy:
-	The mapping of ProSe services (i.e. ProSe identifiers) to path preference (i.e. PC5 preferred, Uu preferred, or no preference) as defined in clause 5.11.
NOTE 6:	The path selection policy can be a one mapping for all ProSe services, i.e. same path preference for all ProSe services.
Editor's note:	It is FFS whether policy for path switching needs to be defined.
7)	Validity time indicating the expiration time of the Policy/Parameter for 5G ProSe Direct Communication.
The above parameter sets from bullet 2) to 7) may be provided or updated to the UE by the ProSe Application Server.


* * * * Start of Next Change * * * *
5.16	Communication path switching between PC5 and Uu reference points
The "communication path switching between PC5 and Uu reference points" refers to the procedure on how a UE switches between Uu communication path and direct PC5 communication path when it is communicating with another UE as illustrated in Figure 5.16-1. The direct communication path over PC5 reference point means that the communication with another UE is performed by using 5G ProSe Direct Communication only. The communication path over Uu reference point means that the communication with another UE is performed via the network.


Figure 5.16-1: Example scenario of communication path switching between PC5 and Uu reference points (i.e. switching between Figure a and Figure b)
Path switching policy is provided to the UE to indicate which path(s) is permitted for path switching for all or specific ProSe services.
The UE may use the provisioned path switching policy to determine whether path switching is permitted for all or specific ProSe services. The granularity of path switching between PC5 and Uu reference points is per ProSe service.
Communication path switching between PC5 and Uu reference points is performed at ProSe service level, e.g. some of ProSe services of PC5 unicast link or PDU Session, all ProSe services of PC5 unicast link or PDU Session.
The UE takes the path selection policy into account to determine whether and for which ProSe service(s) to switch the communication path. UE operation related to the path switch for ProSe service is as follows:
-	The UE evaluates the path selection policy in the policy and parameters for ProSe Direct Communication applicable to the ProSe service and switches the communication path as below:
-	If the Uu path is used and PC5 preferred is indicated, the UE should prefer to switch to the PC5 communication path for the ProSe service.
-	If the PC5 path is used and Uu preferred is indicated, the UE should prefer to switch to the Uu communication path for the ProSe service.
-	If no preference is indicated or no path selection policy is provisioned, the UE switches between Uu and PC5 communication path based on its pre-configuration or implementation for the ProSe service.
NOTE 1:	When either PC5 preferred or Uu preferred is indicated, the UE can still switch to the other non-preferred path, e.g. signal strength of any path below a certain configured signal strength threshold.
At path switching, same traffic type between for PDU Session and for PC5 unicast link is maintained, i.e., IP type, Ethernet type and Unstructured type.
The UE may decide to perform path switching from Uu path to PC5 path, e.g. because the peer UE is in proximity or for offloading some traffic from the network. The UE may decide to perform path switching from PC5 path to Uu path, e.g. when the PC5 signal strength of the unicast link with the peer UE becomes weak.
At path switching, the same traffic type between for PDU Session and for PC5 unicast link is maintained, i.e., IP type, Ethernet type, and Unstructured type.
For communication path switching from PC5 to Uu reference point, the Uu QoS parameters of each UE are decided based on PC5 QoS parameters and negotiated via the existing PC5 connection between two UEs. Each UE may perform the UE requested PDU Session Modification as defined in TS 23.502 [5] clause 4.3.3 to request the Uu QoS parameters. For IP type traffic, the IP addresses/prefixes of the peer UEs over the Uu reference point can be shared via the existing PC5 connection between the UEs by using application layer signalling to assist them to establish communication with each other via the communication path over the Uu reference point.
When both Uu path and PC5 paths are available, a make-before-break mechanism is used when switching between PC5 path and Uu path. That is, the UEs first prepare the target path to communicate with each other, and then perform the path switching and communicate over the target path, and after this the former path may be released.
NOTE 2:	It is not targeted to support session continuity (e.g. IP address preservation) during path switching between PC5 and Uu reference points.


* * * * Start of Next Change * * * *
6.8	Procedures for communication path switching between PC5 and Uu reference points
6.8.1	Procedure for communication path switching from Uu reference point to PC5 reference point
Figure 6.8.1-1 depicts the procedure for communication path switching from Uu reference point to PC5 reference point.


Figure 6.8.1-1: Procedure for communication path switching from Uu reference point to PC5 reference point
1.	UE-1 and UE-2 communicate with each other via Uu path, i.e. by using established PDU Sessions.
2.	UE-1 decides to perform path switching for ProSe service(s) from Uu path to PC5 path, e.g. because UE-1 and UE-2 are in proximity each other or for offloading some traffic from the network.
NOTE 1:	UE-1 can perform ProSe discovery to determine whether UE-2 is in proximity using the User Info of UE-2 provided by the application layer.
	UE-1 determines whether and which ProSe service(s) can be switched to PC5 path based on the path selectionswitching policy.
3.	UE-1 triggers the establishment of a PC5 unicast link by using the Layer-2 link establishment procedure as specified in clause 6.4.3.1. The PC5 unicast link is established including the ProSe service(s) that can be switched to PC5 path. If any Layer-2 link already established between UE-1 and UE-2 can be used for this path switching, the Layer-2 link modification as specified in clause 6.4.3.4 is used.
4.	Traffic for the ProSe service(s) is switched from Uu path to PC5 path.
5a.	UE-1 may release its PDU Session, e.g. if no traffic transmitted over the PDU Session, or modify its PDU Session, e.g. only part of the services is switched.
5b.	UE-2 may release its PDU Session, e.g. if no traffic transmitted over the PDU Session, or modify its PDU Session, e.g. only part of the services is switched.
NOTE 2:	Steps 5a and 5b can be executed in parallel.
NOTE 3:	As an alternative to steps 5a and 5b, the UP connection of the relevant PDU Sessions can be deactivated as specified in clause 4.3.7 of TS 23.502 [5].


* * * * Start of Next Change * * * *
6.8.2	Procedure for communication path switching from PC5 reference point to Uu reference point
Figure 6.8.2-1 depicts the procedure for communication path switching from PC5 reference point to Uu reference point.


Figure 6.8.2-1: Procedure for communication path switching from PC5 reference point to Uu reference point
1.	UE-1 and UE-2 communicate with each other via PC5 path, i.e. by using the established PC5 unicast link between them.
2.	UE-1 decides to path switch ProSe service(s) from PC5 path to Uu path, e.g. if the PC5 signal strength of the unicast link with UE-2 reaches or below certain configured signal strength threshold.
	UE-1 determines whether and which ProSe service(s) can be switched to Uu path based on e.g., the availability of the Uu path, the path selection policy, etcthe path switching policy.
	UE-1 sends a Path Switch Request message to UE-2 to negotiate the ProSe service(s) to be switched. UE-1 includes the ProSe service(s) that can be switched to Uu path in the Path Switch Request message.
	Optionally, UE-1 can decide the Uu QoS parameters of each UE based on PC5 QoS parameters for each ProSe service. UE-1 may include Uu QoS parameters used for UE-2's Uu path for the ProSe service(s) that can be switched to a Uu path in the Path Switch Request message.
3.	UE-2 responds with a Path Switch Response message.
	UE-2 determines whether and which ProSe service(s) can be switched to Uu path based on e.g., the path selectionswitching policy, availability of Uu path, etc.
	If UE-2 accepts the path switch request from UE-1, UE-2 includes the accepted ProSe service(s) to be switched to Uu path in the Path Switch Response message from those indicated by UE-1. Otherwise, UE-2 rejects the path switch request with the appropriate cause (e.g. path switching to Uu path for the ProSe service(s) is not permitted, Uu path is not available) in the Path Switch Response message.
4a.	UE-1 may establish or modify PDU Session by using the PDU session establishment procedure as specified in clause 4.3.2 or the PDU session modification procedure as specified in clause 4.3.3 of TS 23.502 [5]. UE-1 may set the Requested QoS as the Uu QoS parameters used for UE-1's Uu path for the specific accepted ProSe service in the PDU Session Modification Request. The PDU Session needs to support QoS requirements for the ProSe service(s) to be switched from PC5 path.
4b.	UE-2 may establish or modify PDU Session by using the PDU session establishment procedure as specified in clause 4.3.2 or the PDU session modification procedure as specified in clause 4.3.3 of TS 23.502 [5]. UE-2 may set the Requested QoS as the Uu QoS parameters used for UE-2's Uu path for the specific accepted ProSe service in the PDU Session Modification Request. The PDU Session needs to support QoS requirements for the ProSe service(s) to be switched from PC5 path.
NOTE 1:	Steps 4a and 4b can be executed in parallel, and step 4b can be performed before step 3.
5.	Traffic for the accepted ProSe service(s) is switched from PC5 path to Uu path.
Before step 5, UE-1 and UE-2 may share the IP addresses/prefixes used for Uu path for each accepted ProSe service via the existing PC5 connection.
Editor's note:	When and how to share the IP address/prefixes is FFS.
6.	The PC5 unicast link may be released, e.g. if no more ProSe services over the PC5 unicast link.
NOTE 2:	The UEs can agree to maintain the PC5 unicast link after path switching from PC5 path to Uu path. In this case, the UEs can determine to switch back to PC5 path from Uu path based on e.g. the path selectionswitching policy, the PC5 signal level of the maintained unicast link (e.g. the measured link quality is good).
NOTE 3:	When the UEs cannot successfully exchange Path Switch Request/Response due to, e.g. the PC5 unicast link suddenly breaks, whether to perform path switching to Uu path is left to UE implementation.


* * * * End of Changes * * * *
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