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Abstract: This contribution proposes evaluations and conclusions for key issue 1.
1. Discussion
There was a discussion in the last meeting that whether 5G-DDNMF-based ProSe code allocation is a mandatory solution.
Besides this option, there is another alternative is to use application layer based code allocation (ProSe application server allocates to UE via PC1 interface). This approach has the following drawbacks:
1. It cannot guarantee that codes allocated by different applications do not collide. There is no “central” control node to manage the codes so it is likely the code allocated by App A will collide with one allocated by App B;
2. Code format is not defined by 3GPP. When an announcing UE announces the code, the format especially the length of the code matters to the design of the physical layer. If the code is very long, longer than the allowed length of a single message, the code will be decomposed into multiple discovery messages.
3. Impact on ProSe service business offered by operator. ProSe code is for announcing and monitoring on the PC5 interface by the ProSe-enabled UE. It is a type of network resources thus should be controlled by the 5G network. DDNMF is the network function responsible for ProSe code management, e.g. allocation and charging. If allocation is performed by application layer mechanisms, the network will not be able to collect information for the UE ProSe discovery service.
Proposal 1: ProSe code is allocated by the DDNMF in the 5G network.
Regarding UE-DDNMF interaction, it is the debated in the ProSe architecture. Following aspects can be used to compare the pros and cons of the CP based or UP based DDNMF architecture.
	
	CP based solution
	UP based solution

	Complexity on solution in general
	Does not require UE to establish user plane connection.
No ProSe proxy function need.
	User plane between UE and DDNMF is a must.
Have to deploy ProSe proxy function.

	Compliance tp the 5GC architecture
	DDNMF is by definition an operator-controlled NF, it allows the operator to allocate network resources and charge accordingly.
DDNMF has interfaces with the UDM, PCF and  CHF.
	Very rare case for a 5GC NF to communicate with the UE via the user plane, it is usually via NAS in a container.
P-CSCF is not service based. 

	Support for other KIs
	Solution 18 shows how CP based architecture works for the charging key issue. DDNMF interacts with CHF like for other services.
	Another NF “ADF” is needed for charging support, which is separate from the DDMNF, and it is unclear how the ADF knows the ProSe discovery traffic volume without interaction with the DDNMF.



It is observed that CP-based solution has the same signalling cost but less system impact.
Proposal 2: CP-based DDNMF architecture is the architecture selected as a way forward.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
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Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
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For Key Issue #1 (ProSe Direct discovery), the following aspects are concluded:
-	For discovery procedure over PC5, both model A and model B,  similar as defined in, TS 23.303 [9] clause 3, are is recommended to be standardizedfor normative work.
NOTE 1:	Mechanism for discovering a UE-to-Network Relay and UE-to-UE Relay can be concluded in KI#3 and KI#4.
-	PC5 communication channel is assumed to carry the discovery message over PC5, and the final decision is to be confirmed by RAN WGs.
-	Whether and how to transmit metadata in discovery message depends on the size of the discovery message, it needs to be confirmed by RAN WG.
Regarding group discovery/management to support on demand-based group communication for commercial services, the following conclusions are made:
-	The group discovery/formation/management can be carried out in the Application Layer in coordination with Application Server.
-	Application layer signalling between the UE and the Application Server is out of scope of this study and normative work is not needed.
-	Regarding how the Application layer discovery messages are exchanged over PC5 reference point between UEs:
1)	The Application layer discovery messages can be exchanged by using PC5 direct communication same as V2X services (i.e. Application Layer discovery messages are considered as user traffic); or
2)	The Application layer discovery messages can be exchanged by using PC5 direct discovery including a transparent container (i.e. PC5 discovery message format e.g. defined in Solution#3 is used but only a transparent container IE is needed as IE in the discovery message).
	Which one between 1) and 2) is appropriate will be decided during the normative phase based on the protocol stack and the message structures/formats to be defined for PC5 direct discovery. If 1) is taken, no normative work is needed while 2) is taken, a transparent container IE needs to be defined to include the Application layer discovery message in the PC5 direct discovery message in a transparent manner.
For dynamic ProSe Direct Discovery:
-	5G DDNMF in the 5GS is used for ProSe code management (including allocation, and resolution) if needed.
-	CP based 5G DDNMF architecture (annex B.3) is recommended for normative work,
The following information elements are included in the discovery messages:
-	Type of Discovery Message (e.g. Model A Announcement, Model B Solicitation or Response, Group member discovery, or Relay discovery);
Editor's note:	Encoding of the type information will be determined by stage 3 in CT WG1.
-	Destination L2 ID;
-	Source L2 ID;
-	Discovery Group ID;
Editor's note:	How these elements are carried in the discovery message, e.g. as part of MAC header, depends on RAN WG design.
-	ProSe Discovery Code (including ProSe Application Code, ProSe Restricted Code, ProSe Query Code, ProSe Response Code);
-	ProSe Application identifier;
-	User Info ID (including Announcer Info, Discoverer Info, Target Info, Discoveree Info);
-	Security protection element;
NOTE 2:	Details of Security protection element will be determined by SA WG3.
-	Relay Service Code.
Editor's note:	It is FFS what information the Relay Service Code presents for.
Editor's note:	Whether other information elements are needed is FFS.
The size of contents of the discovery messages and which ones of the above information elements are optional/mandatory to be included should be determined in normative phase by stage-3 groups.
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