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Abstract of the contribution: This contribution discussed the dynamic direct discovery aspect of KI#1 that involves 5G DDNMF, and proposed a conclusion for the study. 

1. Background
In SA2#140E, it has been concluded that 5G DDNMF will be used for the dynamic direct discovery control:
For dynamic ProSe Direct Discovery:
· 5G DDNMF in the 5GS is used for ProSe code management (including allocation, and resolution) if needed.
[bookmark: _Hlk51799377]However, there was no consensus on whether to use the user plane signalling between UE and 5G DDNMF (as described in sol#3 and Annex B.2) or control plane signalling between UE and 5G DDNMF (as described in sol#18 and Annex B.3). 
[bookmark: _Hlk47039607]Comparing the two options (user plane based interaction vs. control plane based interaction), the following can be concluded:
- 	User plane based option can directly reuse the existing signaling protocol over PC3 defined in TS 24.334. While, for control plane based option, new signaling protocols needs to be re-created to use over NAS (since the http based protocol is not suitable for NAS). Additionally, corresponding actions between 5G CN entity (e.g. AMF) and the 5G DDNMF needs to be defined as well. This requires significant more standards work. 
-	User plane 5G DDNMF has less impact to the 5GC.  On the other hand, control plane 5G DDNMF will require the 5GC enhancements, e.g. AMF, to support the discovery service and that may hinder the actual deployment. 
-	User plane 5G DDNMF allows flexible deployment. For example, the 5G DDNMF can be either owned by the MNO in case the discovery service is offered by MNO, or it can be owned by the 3rd party if the discovery service is offered by other collaborators, e.g. Public Safety organizations, or OTT service providers.  
-	User plane 5G DDNMF and control plane 5G DDNMF can both access the 5GC services, given that the 5GC SBI and network exposure (NEF) allow them to access the same services when operator authorizes. This applies to also the charging support if needed.    
-	As 5GS has better control of the data flows via URSP, the access to the 5G DDNMF does not require additional configurations or ProSe Function Proxies. The corresponding PDU sessions can be established based on the URSP control and application differentiation. 
-	User plane 5G DDNMF allows the UE to access the HPLMN control directly. This does not expose the signaling to the VPLMN, which is an issue the control plane 5G DDNMF option needs to handle. 
Based on the above, it is proposed that in Rel-17, the user plane 5G DDNMF option as documented in solution#3 and Annex B.2 to be taken as the baseline for normative work.    
It is proposed to document the above proposals in the TR.
2. Proposal
It is proposed to document the interim conclusions for Key Issue #1. 
>>>>Start Changes<<<<
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The clause evaluates the solutions for KI#1 as following.
For PC5 direct discovery procedure:
· Solution #1, #3, #18, #19 proposes to use model A procedure, besides, solution #10 and #11 also mentions to use model A for UE-to-UE relay discovery. Model A procedure can reduce the latency for discovery and then reduce the latency for communication establishment. Model A procedure requires the announcing UE periodically broadcast the direct discovery message, which may consume more announcing UE power. Model A procedure is applicable to those UEs which are not sensitive to power consumption. Model A can support standalone discovery service and UE-to-Network Relay/UE-to-UE Relay discovery.
· Model A and Model B procedure can support all of the discovery scenarios, including standalone discovery service, discover an in-proximity UE for communication, whether they will be used for UE-to-Network Relay discovery and UE-to-UE Relay discovery can be evaluated in KI#3 and KI#4.
NOTE:	Standalone discovery service means discovering an in-proximity UE is not for PC5 communication or relay operation, e.g. discovering a shop or discovering a certain person.
For content in PC5 discovery message: 
· Service-specific information (e.g. application ID/code), User-specific information (e.g. User application ID), Group-specific information (e.g. Group ID) needs to be included in the discovery message on PC5.
Others:
· For transmission mechanism, only solution #3 proposes to transmit discovery messages multiplexed with PC5 communication. RAN working group will define how to transmit discovery message, SA2 can make assumption to use PC5 communication channel, but need to be confirmed by RAN WGs.
· Whether and how to transmit metadata in discovery message in solution #1 depends on the size content of the discovery message, it needs to be confirmed by RAN WG. This issue can be left to normative work.
· The proposal of 5GC selects the UE-to-UE Relay based on the location information, and provides the Relay information to the Remote UE and the Relay UE in solution #33 requires 5GC to trace each UE and to determine the UE-to-UE Relay based on the relative distance and it brings large complexity for 5GC implementation and system signalling overhead for each UE-to-UE Relay discovery and selection. Hence, the method of selecting a UE-to-UE Relay based on the UEs relative distance does not make sense.
For Key Issue #1 (ProSe Direct discovery), regarding group discovery/management to support on demand-based group communication for commercial services:
-	The group for on demand-based group communication for commercial services is formed dynamically with the group member UEs that are interested in the service (e.g. interactive game) and want to join the group for group communication.
-	The following solutions include the aspect related to group discovery/management to support on demand-based group communication for commercial services and propose that the group discovery/formation/management can be carried out in the Application Layer:
-	Solution #4: PC5 group communication for commercial services 
-	Solution #22: V2X-based group communication for commercial services 
-	Solution #37: Groupcast mode communication for commercial services and public safety (as alternative 1 in clause 6.37.2) 	
-	Solution #39: ProSe group discovery
-	Application layer signalling between the UE and the Application Server is out of scope of this study and does not have to be specified.
-	Solution #4 and Solution #39 describe that the following ways can be considered regarding the Application layer discovery messages exchanged over PC5 reference point between UEs:
1)	The Application layer discovery messages are 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 are 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).
Compared to 1), 2) might be more appropriate to transmit the Application layer discovery messages if the protocol stack for PC5 direct discovery is to be defined without the SDAP layer similar to that for PC5-S.
For ProSe code allocation:
· Solution #18 proposes a control plane based solution based on the architecture in Annex B.3. 5G DDNMF is introduced as a new NF/NF Service into 5G system to response the discovery request, i.e. take the responsibilities of DDNMF as introduced in 4G and provide code and filters via control plane to the 5G ProSe UEs. 
· Solution #3 proposes a user plane based solution based on the architecture in Annex B.2. This solution proposes the procedure for the dynamic control/management of the identifiers used in the discovery, by reusing the user plane 5G DDNMF and the PC3 procedures defined in TS 23.303 [9].
· The common aspect of the two solutions is to use a new 5G DDNMF entity to manage the dynamic ProSe Direct Discovery. Functionalities of the 5G DDNMF and the interactions with the UEs are similar to that of the DDNMF defined in TS 23.303 [9]. 
Following criteria are for comparison the pros and cons of the CP based or UP based DDNMF architecture.
Table 7.1-1: Comparison 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
	User plane between UE and DDNMF is a need.

	Compliant for 5GC arch
	DDNMF is by function an operator-control AF, it allows the operator to allocate network resources and charge UE accordingly.
DDNMF has interface with UDM, PCF, CHF
	DDNMF can be operator-controlled AF or 3rd party AF. It communicates with UE via user plane. 

	Support for other KI
	Solution 18 shows how CP based arch work for charging key issue. 
	The NF “ADF” used for charging support of UE usage reporting can be collocated with DDMNF on user plane.



For key issue#1 "ProSe Direct discovery", for whether to use the user plane signalling between UE and 5G DDNMF (as described in sol#3 and Annex B.2) or control plane signalling between UE and 5G DDNMF (as described in sol#18 and Annex B.3): 
[bookmark: _GoBack]- 	User plane based option can directly reuse the existing signaling protocol over PC3 defined in TS 24.334 [20]., For control plane based option, it uses the NAS message, and therefore requires a redesign of the protocol between UE and the 5G DDNMF, since the XML based PC3 protocol in TS 24.334 [20] cannot be directly used. 
-	User plane 5G DDNMF option reuses the existing mechanism defined in 5GS to establish a PDU session for the UE to access 5G DDNMF. It only requires proper configuration of the parameter to the UE, e.g. the rules in the URSP. The control plane option need AMF enhancement to support the operation, and also the additional NAS layer protocols in both UE and control plane entity 5G DDNMF.  
-	Both options, the 5G DDNMF is owned by the MNO in case the discovery service is offered by MNO, or it can be owned by the 3rd party if the discovery service is offered by other collaborators, e.g. Public Safety organizations, or OTT service providers.  
-	User plane 5G DDNMF may and control plane 5G DDNMF can access the 5GC services, given that the 5GC SBI and network exposure (NEF) allow them to access the same services when operator authorizes. This applies to also the charging support if needed.   
-	As 5GS has better control of the data flows via URSP, the access to the 5G DDNMF does not require additional configurations or ProSe Function Proxies. The corresponding PDU sessions can be established based on the URSP control and application differentiation. 
-	User plane 5G DDNMF option allows the UE to communicate with 5G DDNMF in the HPLMN directly, as the PC3 is protected with the design in TS 33.303 [xx]. This does not expose the discovery signaling, e.g. when and what application has requested discovery, to the VPLMN, as in the control plane 5G DDNMF option.
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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 TS23.303 [9] are recommended to be standardized.
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.
For Key Issue #1 (ProSe Direct discovery), 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.
Adopt the architecture of Annex B.2 option 1 as the reference architecture, and reuse the PC3 procedures defined in TS 23.303 [9] clause 5.3 for UE and 5G DDNMF interactions;
For key issue#1 "ProSe Direct discovery", 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 CT1 WG. 
· 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 3GPP SA3 WG.
· 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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