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Abstract: This contribution proposes clean up layer 2 addressing issues in numerous solutions + other edits. 

Setting of Layer 2 address’s
There are a number of solutions in the TR for KI#1 that don’t state how the Layer 2 address’s (Source, destination) are set.  In order to send a message both of these parameters have to be “filled in”.  Where no text exists it has been assumed for Destination Layer 2 that it could be set to unicast, groupcast or broadcast identifier as in alignment with sub-clause 6.3.1.  The source is always defined as self-assigned.
Solution #1 changes
Editorial to align style to show consistency between other solutions to KI#1
Solution #2 changes
· Some editorials
· Addition of NOTES to clarify which set of data (e.g. source or target user info) is associated with a UE that is listening or broadcasting.
· Term Application ID was defined but not used, however it was in the definition called “ProSe” Application ID.  Made use of this term consistent.
· Section 6.2.2.2 been updated to show how UE can obtain authorisation and provisioning information.  This has been aligned with procedures in solution#3.  NOTE has been added to indicate that solution#3 supports both Model A and Model B procedures, basically what differentiates these is the contents of the PC5-S Direct Communication Request message.  
****FIRST CHANGE****
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Figure 6.1.2.2-1: Procedure for discovery procedure
0.	The user may obtain ProSe application user ID and ProSe application code for ProSe direct discovery using application layer mechanisms. The application layer in the UE provides application user ID and the application identifier to the ProSe Application Function. The ProSe Application Function allocates a ProSe application user ID and ProSe application code to the application layer in the UE.
NOTE:	Step 0 is out of this specification. And this step is only needed for the applications for which there is privacy issue.
1.	The UE obtains the authorization and provision for announcing discovery and/or for monitoring/ solicitation discovery as defined in clauses 6.2.2 and 6.2.5 of TS 23.287 [5]. The authorized parameters are shown in clause 6.1.2.1.
2a.	When the announcing UE is triggered e.g. by an upper layer application to announce availability for interested groups and/or for interested applications, if the UE is authorised to perform the announcing UE procedure for the interested groups and/or the interested applications in step 1, then the UE shall generate a PC5 direct discovery message for announcement and includes the following information in this message. The announcing UE computes a security protection element (e.g. for integrity protection) and appends it to the PC5 message:
1)	ProSe UE ID e.g. ProSe application user ID, Layer 2 ID.
2)	The group ID(s) provided by the application layer.
3)	The application ID(s) or ProSe application code(s) provided the application layer.
	When the monitoring UE is triggered e.g. by an upper layer application or by the user to monitor proximity of other UEs for the interested group(s) and/or interested applications, and if the UE is authorised to perform the monitoring procedure for the group(s) and/or applications, then the UE monitors the discovery message. The monitoring UE verifies the security protection element using the provisioned security parameters corresponding to the application. If the verification of the security protection element succeeds, the service is successfully discovered by the monitoring UE. The monitoring UE may then notify the application layer using the result of the discovery.
2b.	When the discoverer UE is triggered e.g. by an upper layer application or by the user to discover other UEs for the interested group(s) and/or interested applications, and if the UE is authorised to perform the discovery solicitation procedure for the group(s) and/or applications in step 1, then the UE sends solicitation message with the following information of discoverer
1)	 ProSe UE ID,

2)	group ID(s) 
3)	application ID(s) or ProSe application code(s), group ID(s). 
The discoverer UE computes a security protection element (e.g. for integrity protection) and appends it to the PC5 message.
	If the discoveree UE is able to and authorised to respond to the discovery solicitation according to the received information in the solicitation message, then it responds to the discovery message with the discoveree ProSe UE ID, the supported application ID(s) or ProSe application code(s) and group ID(s).
3a.	If the monitoring UE/discoverer UE wants to request metadata corresponding to the discovered service in step 2, the monitoring UE/discoverer UE may send a unicast metadata request message to request discovery metadata. The monitoring UE/discoverer UE may use the Layer 2 ID of announcing UE/discoveree UE (received in step 2a or 2b) to send the Metadata Request message.
3b.	The announcing UE/discoveree UE responds with the Metadata Response message. The announcing UE/discoveree UE includes the metadata information in the Metadata Response message.
Editor's note:	It is FFS whether and how the dynamic metadata is exchanged between the peer UEs.
Editor's note:	It is FFS whether the metadata request may be carried in step 2a and how to perform security protect for metadata.
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6.2.2.0.1	Identities
[bookmark: _Toc43388271][bookmark: _Toc43726185]The following identities are required:
a)	ProSe Application ID: An identity used by a UE to indicate a specific ProSe application. The ProSe aApplication ID is assigned (provided) by the ProSe application layer and can be used to identify e.g.:
-	An application e.g. Mission Critical Voice, Game A, Game B, Taxi Communications company Y
b)	Destination Layer-2 ID Indicate:
-	A specific target UE layer-2 ID or layer-2 ID for initial signalling.
c)	Source Layer-2 ID that is set to a unicast identifier of the transmitter.
d)	Source UE's ProSe Application Layer ID.	An identity used to identify the source ProSe UE at the application layer. It is provided by the ProSe Application Layer to the ProSe Layer.
e)	Target UE's ProSe Application Layer ID.	An identity used to identify the destination ProSe UE at the application layer. It is provided by the ProSe Application Layer to the ProSe Layer.
f)	ProSe Application Layer Group ID. An identity used to identify an application layer group the UE belongs to.
g)	Relay Service Code (for UE-to-Network Relay Discovery):
-	Relay Service Code as defined in TS 23.303 [9].
h)	Discovery Group ID (for Group Member Discovery):
-	Discovery Group ID as defined in TS 23.303 [9].
All of the above identities can be either fixed over time or can be dynamic depending on operator configuration. When an identity is dynamic it will have a validity timer. Dynamic allocation of the identities by the ProSe Application layer allows for privacy support.
****NEXT CHANGE****
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ProSe Direct Discovery consists of 2 components:
	Listening: This procedure consists of the UE listening for broadcast data. Depending on the ProSe aApplication ID that the UE is wanting to use, the UE maybe required to listen for any or all of the following:
1	Destination Layer 2-ID;
2	ProSe Application ID;
32.	Source User Info (Source UE's ProSe Application Layer ID, ProSe Application Layer Group ID);
NOTE 1:	The Broadcasting UE is the Source UE.
34.	Target User Info (Target UE's ProSe Application Layer ID);
NOTE 2:	The Target UE is the Listening UE.
45.	Relay Service Code (for UE-to-Network Relay Discovery);
56.	Discovery Group ID (for Group Member Discovery).
	Broadcasting: This procedure consists of the UE broadcasting data that other UEs will be listening for. Depending on the ProSe application that the broadcasting UE is wanting to use, in addition to broadcasting the Origination and Destination Layer-2-IDs, the broadcasting UE maybe required to also broadcast any of the following:
1.	ProSe Application ID;
2.	Source User Info(Source UE's ProSe Application Layer ID, ProSe Application Layer Group ID);
3.	Target User Info(Target UE's ProSe Application Layer ID);
4.	Relay Service Code;
5.	Discovery Group ID.
Clause 6.2.2.2 is based upon TS 23.287 [5] clause 6.3.3.
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To perform ProSe Direct Discovery communication over PC5-S reference point, the UE is configured with the related information as described in clause 6.2.2.0.2.
Figure 6.2.2.2-1 shows the procedure for implementing ProSe Direct Discovery using the ProSe Direct Communication procedure over PC5 reference point as defined in TS 23.287 [5] clause 6.3.3.1.  It has been modified to align with Figure 6.1.2.2-1 to show how a UE can obtain authorisation and provisioning information.
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Figure 6.2.2.2-1: ProSe Direct Discovery procedure
0	UEs need to obtain necessary ProSe application layer data to enable them to participate in ProSe Direct Discovery procedure. This information could be pre-provisioned or obtained from the ProSe application server similar to functionality defined in sub-clause 6.3.2.2.
1.	The UE(s) determine the destination Layer-2 ID for signalling reception for PC5 unicast link establishment.
-	Target User Info (Target UE's ProSe Application Layer ID);
2.	The ProSe application layer in UE-1 provides to the ProSe layer for PC5-S Direct Communication Request at any of the following:
-	ProSe Application ID;
-	Source User Info (Source UE's ProSe Application Layer ID, ProSe Application Layer Group ID);
-	Target User Info (Target UE's ProSe Application Layer ID);
-	Destination Layer-2 ID.
NOTE:	The content of the PC5-S Direct Communication Request dictates if the UE-1 is performing Model A or Model B.
	The Prose layer shall check to see if the Application ID received from the ProSe application layer is allowed to use ProSe PC5 communications discovery per the policy defined in clause 6.2.2.0.2.
a.	If the ProSe Application ID is allowed per policy defined in clause 6.2.2.0.2 to use ProSe PC5 discovery, if the ProSe layer:
i.	receives a Destination Layer-2-IDs from the ProSe application layer it shall be used as the Destination Layer-2-ID in step 3; or
ii.	did not receive a destination layer 2-ID from the ProSe application layer, the ProSe layer shall determine if it has a provisioned Destination Layer-2-ID for that ProSe Application Layer ID as described in clause 6.2.2.0.2 If a Destination Layer-2 ID:
-	has been provisioned it shall be used in step 3; or
-	has not been provisioned then the ProSe Layer shall determine if a Destination Layer 2-ID has been provisioned for the type of Communication type being requested by analysing the ProSe Device ID to determine if group communication or unicast is being requested e.g. is there a Destination Layer 2-ID provisioned to identify Unicast, Broadcast or Groupcast.
b.	If the ProSe Application ID is not allowed per policy defined in clause 6.2.2.0.2 to use ProSe PC5-S discovery then an error shall be indicated to the ProSe Application Layer. The procedure shall be terminated.
3.	For the Broadcasting UE, UE-1, if the ProSe Layer received Location information, the ProSe Layer will only send a Direct Communication request message to announce itself in that location, else the ProSe Layer sends a Direct Communication request message to announce itself anywhere. The Direct Communication request message may include any of the following:
-	ProSe Application Layer ID (if received in the User info);
-	The Destination Layer-2-IDs as determined in step 2;
-	The Source Layer 2-ID set to self assigned unicast identity;
-	Source User Info;
-	Target User Info;
-	Relay Service Code (for UE-to-Network Relay Discovery);
-	Discovery Group ID (for Group Member Discovery).
	UE-1 sends the Direct Communication Request message via PC5 broadcast or unicast using the source Layer-2 ID and the destination Layer-2 ID.
4.	Security with UE-1 is established as defined in TS 23.287 [5] clause 6.3.3.1 step 4.
	
5.	For the listening UE(s), UE-2 to UE-4, the ProSe Layer will listen for a Direct Communication Request message. Upon receiving a Direct Communication Request UE-2 will perform a match using the information received in step 1.
	UE-2 responds to UE-1 with Direct Communication Accept message. The Direct Communication Accept message may include any combinations of the parameters: Application ID, Source User Info, Target User Info, Relay Service Code, Discovery Group ID.
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6.3.1	Description
ProSe 5G Direct Discovery using PC5 communication channel relies on signalling messages that are carried within the same layer-2 frames as those used for ProSe direct communication over NR PC5 reference point defined in TS 23.287 [5], clause 6.1.1.

Figure 6.3.1-1: Layer-2 frame format for ProSe 5G Direct Discovery
A simplified layer-2 frame format for ProSe Direct Discovery is shown in Figure 6.3.1-1. In reference to the header fields the following applies:
NOTE 1:	The exact frame format for the discovery messages will be specified together with RAN WG2 and CT WG1.
-	The Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
-	Frame type indicates that it is a ProSe Direct Discovery message.
NOTE 2:	Which protocol identifier in the Access Stratum the Frame Type field corresponds to will be decided by RAN WG2
-	The following ProSe Direct Discovery messages are needed:
-	Announcement message (for Model A discovery as defined in TS 23.303 [9]).
-	Solicitation message (for Model B discovery as defined in TS 23.303 [9]).
-	Response message (for Model B discovery as defined in TS 23.303 [9]).
The information contained in each discovery message is similar to what is described in TS 23.303 [9] clause 4.6.4.
NOTE 3:	Depending on the use cases to be supported in ProSe 5G, not all information elements defined in TS 23.303 [9] need to be supported. For example, if only restricted, UE-to-UE Relay Discovery and UE-to-Network Relay Discovery need to be supported, there is no need for ProSe Application Code that is only used for open discovery.
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The following procedure is used for both open and restricted Prose discovery and supports both Model A and Model B discovery. The only difference is the User identity carried in the Discovery request message sent by different UEs (e.g., ProSe Application ID by Announcing UE, RPAUID by Discoveree UE) and the ProSe Discovery parameters retrieved from 5G DDNMF.
Multiple 5G DDNMFs may be involved in the ProSe Discovery parameters generation and provisioning, for example, when the Announcing UE is roaming or the ProSe Application Code that Monitoring UE is interested to monitor generated by a different PLMN. The detailed procedures and the interactions between multiple 5G DDNMFs are shown in clause 6.18.2.3 and 6.18.2.4.


Figure6.18.2.2-1: Overall procedures for Open ProSe Discovery (Model A)
0a.	During the Registration procedure, Authorization and Policy/Parameter provisioning are performed for the ProSe-related services. Authorization and provisioning procedure may be solution for key issue #8.
0b and 0c.	UEs are pre-configured/pre-provisioned with the User identity (i.e., ProSe Application ID and RPAUID) ProSe Application IDs. These steps are performed using mechanisms that are out of scope of this specification.
1.	Announcing UE or Discoveree UE retrieves Discovery Parameter for announcing Discovery Parameter from the 5GS. This step is specified in clause 6.18.2.3 and 6.18.2.4.
2.	Monitoring UE or Discoverer UE retrieves Discovery Parameter for announcing or monitoring from the 5GS. This step is specified in clause 6.18.2.3 and 6.18.2.4.
3.	In Model A discovery, Announcing UE starts to announce the ProSe Application Code on PC5 interface and monitoring UE starts to monitor the ProSe Application Code on PC5 interface. In this step, Announcing UE may also start to announce the Announcer Info and Monitoring UE starts to monitor the Announcer Info on PC5 interface as described in clause 6.18.2.1.
-	The Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
4.	In Model B discovery, Discoverer UE starts to announce the ProSe Query Code on PC5 interface and Discoveree UE starts to monitor the ProSe Query Code on PC5 interface. If a received ProSe Query Code matches any of the Discovery Query Filter(s), the UE announces the associated ProSe Response Code on the PC5 interface.
-	The Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
5.	[Optionally]: If there is no stored relationship between ProSe Application Code and ProSe Application ID on the monitoring UE, the monitoring UE will report the matched code to the 5GS to fetch the corresponding ProSe Application ID.
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6.22.2.1	V2X-based group communication for commercial services
The following figure 6.22.2.1-1 demonstrates the procedure of V2X-based group communication for commercial services, the procedure is initiated when a UE wants to perform group communication over PC5 reference point with other UE(s) for any application, e.g. interactive game.


Figure 6.22.2.1-1: V2X-based group communication for commercial services
NOTE 1:	The application layer signalling messages in steps 1 and 3 exchanged between UE and Application Server in the procedures described in this clause are for information and are not specified by SA WG2.
1.	The application layer of UE-1 will perform the necessary application layer procedures to create a group. An Application Layer Group ID is provided to UE-1.
2.	After receiving the Application Layer Group ID, UE-1 broadcasts a Prose Service Groupcast message to invite the group members. This message includes:
-	Application ID.
-	Application Layer User ID.
-	Application Layer Group ID provided in step 1.
-	The Source Layer-2 ID that is always set to a self assigned unicast identifier of the transmitter.
NOTE 2:	The mechanism for converting the ProSe application layer provided group identifier to the destination Layer-2 ID depends on the conclusion of KI#8.
3.	The UEs (UE-2, UE-3 and UE-5 in Figure 6.22.2.1-1) that are interested in the announced ProSe application decide to join this group, they will perform the necessary application layer procedures to join the group.
4.	When UE-1 has been informed by the application layer that group communications can take place, UE-1 sends the service data using V2X-based group communication over PC5, as specified in clause 6.3.2 of TS 23.287 [5].
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