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* * * * First Change * * * *
[bookmark: _Toc66692649][bookmark: _Toc66701828][bookmark: _Toc69883486][bookmark: _Toc73625496][bookmark: _Toc83206596]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.
-	Include group security related content for Groupcast mode 5G ProSe Direct Communication.
NOTE 2:	More details on the necessary security aspect will be defined in SA3 specifications.
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 3:	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 4:	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.
-	The mapping of ProSe services (i.e. ProSe identifiers) to PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.).
-	The mapping of ProSe services (i.e. ProSe identifiers) to the corresponding Tx Profiles (see TS 38.300 [12] for further information)
-	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 and groupcast, PC5 DRX configuration when the UE is "not served by NG-RAN".
-	The mapping of PC5 QoS profile to PC5 DRX cycle configuration.
Editor's note:	For the PC5 DRX configuration, the reference to RAN specification will be added when defined in RAN WGs.
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 5:	The path selection policy can be a one mapping for all ProSe services, i.e. same path preference for all ProSe services.
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.


* * * * Next Change * * * *
[bookmark: _Toc66692659][bookmark: _Toc66701838][bookmark: _Toc69883496][bookmark: _Toc73625509][bookmark: _Toc83206609]5.3	5G ProSe Direct Communication
[bookmark: _Toc66692660][bookmark: _Toc66701839][bookmark: _Toc69883497][bookmark: _Toc73625510][bookmark: _Toc83206610]5.3.1	General
5G ProSe Direct Communication over PC5 reference point is supported when the UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA". A UE is authorized to perform 5G ProSe Direct Communication when it has valid authorization and configuration as specified in clause 5.1.3. 5G ProSe Direct Communication supports both the cases of public safety and commercial service.
5G ProSe Direct Communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode.
For broadcast and groupcast mode 5G ProSe Direc Communication, the following data unit types are supported: IPv4, IPv6, Ethernet, Unstructured, and Address Resolution Protocol (see RFC 826 [19]).
Editor's note:	Whether the data unit type of Address Resolution Protocol is supported needs to be coordinated with RAN WG.
For unicast mode 5G ProSe Direct Communication, the following data unit types are supported: IPv4, IPv6, Ethernet, and Unstructured.
The identifiers used in the 5G ProSe Direct Communication over PC5 reference point are described in clause 5.8.2.
The QoS handling and procedures for the 5G ProSe Direct Communication over PC5 reference point are defined in clauses 5.6 and 6.4.
The UEs may use the PC5 DRX mechanism to perform 5G ProSe Direct Communication over PC5 reference point with power efficiency as specified in clause 5.X. 

* * * * Next Change * * * *
[bookmark: _Toc83211359]5.X	Support of QoS aware PC5 power efficiency 
For unicast, groupcast and broadcast mode 5G ProSe Direct Communication over PC5 reference point, PC5 DRX operations are supported to enable 5G ProSe-enabled UE power saving.
The ProSe layer determines the respective ProSe services (i.e. ProSe identifiers), and derives the corresponding PC5 QoS parameters based on either the mapping of ProSe identifiers to PC5 QoS parameters, or the ProSe Application Requirements for the ProSe identifiers provided by the application layer. The V2X layer also determines the Tx profile based on the mapping of V2X services types to Tx profiles as described in clause 5.1.3.1. The ProSe layer passes the PC5 QoS parameters and destination Layer-2 ID to the AS layer as specified in clauses 6.4.1, 6.4.2 and 6.4.3. The ProSe layer also passes the corresponding Tx Profile to the AS layer, if the ProSe layer has determined the corresponding Tx profile.
NOTE:	For broadcast and groupcast, the AS layer needs PC5 QoS parameters as well to determine the PC5 DRX parameter values for reception operation over PC5 reference point. Therefore, the ProSe layer determines the interested ProSe services (i.e. ProSe identifiers) and derives the PC5 QoS parameters based on its reception needs besides the transmission needs. How to derive the PC5 QoS parameters based on its reception needs (e.g. without establishing the PC5 QoS Flows) depends on UE implementation.
The AS layer determines the PC5 DRX parameter values for 5G ProSe direct communication over PC5 reference point, taking into account, e.g., PC5 QoS parameters and/or destination Layer-2 ID provided by the ProSe layer.
Editor's note:	The reference to RAN specification will be added when the PC5 DRX operations are defined in RAN WGs.
For unicast, two UEs may negotiate the PC5 DRX configuration in the AS layer, and the PC5 DRX parameter values can be configured per a pair of source and destination Layer-2 IDs in the AS layer.
For broadcast and groupcast when the UE is "not served by NG-RAN", the UE uses the provisioned PC5 DRX configuration for PC5 DRX operation as specified in clause 5.1.3.1. The UE shall only enable the PC5 DRX if a Tx Profile has been configured for the corresponding ProSe services (i.e. ProSe identifiers).

* * * * Next Change * * * *
[bookmark: _Toc66692728][bookmark: _Toc66701910][bookmark: _Toc69883587][bookmark: _Toc73625603][bookmark: _Toc83206712]6.4.1	Broadcast mode 5G ProSe Direct Communication
To perform 5G ProSe direct communication over PC5 reference point in broadcast mode operation, the UE is configured with the related information as described in clause 5.1.3.
Figure 6.4.1-1 shows the procedure for broadcast mode of 5G ProSe direct communication over PC5 reference point.


Figure 6.4.1-1: Procedure for Broadcast mode of 5G ProSe direct communication over PC5 reference point
1.	The receiving UE(s) determine the destination Layer-2 ID for broadcast reception as specified in clause 5.8.2.2. The receiving UE(s) determine the PC5 QoS parameters for this broadcast V2X service as specified in clause 5.6.1. The destination Layer-2 ID and the PC5 QoS parameters areis passed down to the AS layer of receiving UE(s) for the reception.
2.	The transmitting UE ProSe application layer provides data unit and may provide ProSe Application Requirements specified in clause 5.6.1 to ProSe layer.
3.	The transmitting UE determines the destination Layer-2 ID for broadcast as specified in clause 5.8.2.2. The transmitting UE self-assigns the source Layer-2 ID as specified in clause 5.8.2.2.
	The transmitting UE determines the PC5 QoS parameters for this broadcast ProSe service as specified in clause 5.6.1.
4.	The transmitting UE sends the ProSe data using the source Layer-2 ID and the destination Layer-2 ID.
NOTE:	In step 4, there is only one broadcast message from the transmitting UE.


* * * * Next Change * * * *
[bookmark: _Toc61540635][bookmark: _Toc66692729][bookmark: _Toc66701911][bookmark: _Toc69883588][bookmark: _Toc73625604][bookmark: _Toc83206713]6.4.2	Groupcast mode 5G ProSe Direct Communication
Figure 6.4.2-1 shows the procedure for groupcast mode of 5G ProSe Direct Communication.


Figure 6.4.2-1: Procedure for groupcast mode 5G ProSe Direct communication
Steps 1 to 3 are optional, e.g. applicable for Application Layer managed group. Groupcast mode ProSe Direct communication can be performed without steps 1 to 3 based on the provisioned parameters as defined in clause 5.1.3.1.
1.	ProSe Group management is carried out at ProSe application layer. This may be performed in coordination with ProSe Application Server.
	Group Member Discovery parameters as specified in clause 5.1.2.1 can be provisioned in ME from PCF or configured in UICC or provided from ProSe Application Server to the UE.
2.	Each UE may perform a ProSe group member discovery (similar to the procedures in clause 6.3.2.2) that is restricted only to users sharing the same Application Layer Group ID obtained in step 1.
	The Application layer discovery messages including the Application Layer Group ID for Application Layer managed group may be exchanged between UEs to discover each other sharing the same Application Layer Group ID. When the group is formed, the Application layer discovery message including group size and member ID may be provided by one UE to all other UEs.
Editor's note:	Whether to transmit the Application layer discovery messages as metadata in a PC5 direct discovery message or as user traffic depends on the size of the PC5 direct discovery message. The size of the PC5 direct discovery message or no size limit will be determined by RAN WG.
3.	The ProSe Application layer may provide group identifier information (i.e. the Application Layer Group ID discovered based on discovery messages exchanged in step 2) as specified in clause 5.8.2.3.
	The ProSe application layer may also provide ProSe Application Requirements for this communication.
	If the ProSe application layer does not provide ProSe Application Requirements, the ProSe layer determines the PC5 QoS parameters based on the mapping of ProSe service to PC5 QoS parameters as specified in clause 5.1.3.1.
	The ProSe application layer may provide a group size and a member ID (optionally based on discovery messages exchanged in step 2) as specified in clause 5.3.3 for Application Layer managed group.
4.	Transmitting UE self-assigns a source Layer-2 ID and determines a destination Layer-2 ID and Receiving UE(s) determine destination Layer-2 ID as specified in clauses 5.8.2.1 and 5.8.2.3.
	Transmitting UE determines the PC5 QoS parameters for this groupcast mode communication as specified in clause 5.6.1.
	Receiving UE(s) determine the PC5 QoS parameters for this groupcast mode communication as specified in clause 5.6.1. The PC5 QoS parameters are passed down to the AS layer of receiving UE(s) for the reception.
	If the group size and the member ID for Application Layer managed group are provided by the ProSe application layer, the ProSe layer passes them to the AS layer as described in clause 5.3.3.
5.	Transmitting UE sends the ProSe data using the source Layer-2 ID and the destination Layer-2 ID.
NOTE:	In step 5, there is only one groupcast message from the transmitting UE. That is, all receiving UEs can receive the groupcast message directly from the transmitting UE.




* * * * End of Changes * * * *
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