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1.	Discussion
Details of the NWM discussion on FS_5G_ProSe_Ph3 study conclusions were captured at: 
https://nwm-trial.etsi.org/#/documents/8877
Based on the feedback, some tentative conclusions can be derived, which are captured in the conclusion sections.

2.	Summary of the discussions
Question KI#1.1: Most companies agreed to use solutions 1, 2 and 7 to derive the common solution principles for KI#1, e.g., inclusion of the hop-count in discovery message, the configuration of a Hop-Limit in the Intermediate Relay, U2N Relay and Remote UEs, End-to-End QoS handling.

Question KI#1.2: Most companies agreed to not use MANET based solution for KI#1, instead, SA2 will specify L3 PC5 based solution for UE-to-Network Relay to align with L2 PC5 based solution that will be specified by RAN.

Question KI#2.1: Most companies agreed that MANET based solution can fulfil public safety group communication requirements for UE-to-UE Relays.

Question KI#2.2: Majority of the companies believe that PC5 based approach is not sufficient or not feasible to support group communications via UE-to-UE Relays in Rel19. Even though some companies believe it can be done at application layer, but it’s not clear how it can be done since the current solutions in the TR only provide point to point discovery and connection setup, so it’s not clear how it can be extended to support point to multi-point IP connectivity in order to support group communication at application layer.

Question 5: see round 2 questions below

Question 6: 14 feedback received, 7 companies support discovery mechanism defined in solution1 and 7 companies support the discovery mechanism defined in solutions 2 & 7. Further discussions needed in pre-SA2#163 conference call and during the meeting, in the meantime a common set of principles are proposed to be included in the Conclusions.

Question 7: 14 feedback received, 8 companies support MANET only solution; 4 companies prefer PC5 based solution for point-to-point communication and ok with MANET based solution for point to multi-point communication; one company prefer PC5 based solution for point-to-point communication however if MANET based solution is selected for point-to-multi-point communication, then it should MANET for both; one company prefer PC5 based solution.
It is proposed that for KI#2, MANET based solution proposed in solution #3 is used as the base for normative work in rel19.


3.	Proposed Conclusions

It is proposed that the following new text is added to TR 23.700-03
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157667979][bookmark: _Toc164709234][bookmark: _Toc164783216]8	Conclusions
[bookmark: _Toc164709235][bookmark: _Toc164783217]8.1	KI#1 Conclusion
Following operation principles are applied to support the 5G ProSe multi-hop UE-to-Network Relay operations to provide services to a 5G ProSe Remote UE:
-	Only 5G ProSe UE-to-Network Relay needs to be in coverage of NG-RAN and be able to establishes a connection with the NG-RAN.
-	Other Intermediate UE-to-Network Relay(s) can be either in coverage or out of coverage. However, for a particular RSC, a relay UE can act as either a 5G ProSe UE-to-Network Relay or an Intermediate UE-to-Network Relay. To act as an Intermediate UE-to-Network Relay, e.g. forwarding the Model A discovery message or replying to the Model B Discovery Response message, the relay UE needs to have a valid connection towards the network via the 5G ProSe UE-to-Network Relay indicated by the Root Relay Info IE. If the Intermediate UE-to-Network Relay need to also operate as a Remote UE, e.g. it is also running some other applications, it should follow the behavior defined for Remote UE independent from the Intermediate UE-to-Network Relay logic.
-	Relay Service Code (RSC), as defined in TS 23.304 [4], is used for the indication of services offered by the 5G ProSe multi-hop UE-to-Network Relays. No special RSC is introduced for multi-hop operation, i.e. the 5G ProSe UE-to-Network Relay and the Intermediate UE-to-Network Relay use the same RSC.
-	The 5G ProSe UE-to-Network Relay and the Intermediate UE-to-Network Relays can serve other Intermediate UE-to-Network Relays and 5G ProSe Remote UE at the same time.
-	Both Model A and Model B Discovery are supported for the 5G ProSe UE-to-Network Relay operation.
-	A Hop-Limit IE is used for controlling the maximum hops and is provided to the 5G ProSe Remote UE and UE-to-Network Relays per RSC using the Policy/Parameter provisioning as described in clause 5.1.5 of TS 23.304 [4].
-	Accumulated QoS for PC5 link IE can be included to inform the QoS information for the Remote UE or Intermediate UE to select the path to the network. The 5G ProSe Intermediate Relay(s) split the QoS parameters, according to the received QoS Info, into two parts: one for the previous hop and one for the rest hops. The UE-to-Network Relay decides QoS parameters of the previous hop and the Uu QoS according to the received QoS Info.
-	5G ProSe Multi-hop Layer-3 UE-to-Network Relay Communication with N3IWF support:
-	The 5G ProSe Layer-e Remote UE connects to N3IWF over 5G ProSe Layer-3 Intermediate Relay and Layer-3 UE-to-Network Relay.
-	The 5G ProSe Layer-3 Intermediate Relay neither selects N3IWF nor connects to N3IWF.

[bookmark: _Toc164709236][bookmark: _Toc164783218]8.2	KI#2 Conclusion
Following operation principles are applied to support the 5G ProSe Layer-3 multi-hop UE-to-UE Relay operations to provide services to a 5G ProSe end UEs:
-	5G ProSe UE-to-UE Relays and the 5G ProSe end UEs can be in or out of coverage of NG-RAN.
-	Relay Service Code (RSC), as defined in TS 23.304 [4], is used for the indication of services offered by the 5G ProSe UE-to-UE Relays.
-	All the 5G ProSe UE-to-UE Relays supporting the same RSC can form a 5G ProSe UE-to-UE Relay cloud to provide connectivity for 5G ProSe end UEs configured to use the same RSC.
NOTE 1:	If a 5G ProSe UE-to-UE Relay support multiple RSCs, different Layer-2 links will be established with each associated with a specific RSC. The 5G ProSe UE-to-UE Relay operates as separate logical entities in the separate RSC clouds, i.e. no routing table sharing and no traffic forwarding across different RSC clouds.
-	One 5G ProSe End UE may establish multiple Layer-2 Links with different 5G ProSe UE-to-UE Relays supporting the same RSC, in order to maximize the reachability (e.g. in some cases, different 5G ProSe UE-to-UE Relays may serve different disjointed MANET sub-networks).
-	Only IP based connections are supported over the Layer-3 multi-hop UE-to-UE Relays.
-	Each of the UE-to-UE Relay acts as a Mobile Ad-hoc Network (MANET) router and attempts to establish connections with all other UE-to-UE suitable Relays in proximity.
-	The exact MANET routing protocols to be supported, e.g. OLSRv2 [9], are associated with the RSCs based on configuration.
NOTE 2:	If 5G ProSe UE-to-UE Relay has traffic for its own, it can use any IP address it owns for the transmission.
-	For a 5G ProSe End UE that connects with more than one UE-to-UE Relays, it also needs to support establishing the routing table for itself to determine which Relay to use for a particular destination IP address. This can be achieved by either support MANET TC messages, or some other IP information exchange with the Relays.
-	The 5G ProSe End UE only needs to discover the UE-to-UE Relay in proximity, if it cannot establish a direct connection with a target End UE. Once connected to the UE-to-UE Relay(s), the 5G ProSe End UE discovery other 5G ProSe end UEs at IP layer, e.g. using DNS queries.
Editor's note:	It is FFS if any DNS operation enhancements need to be specified by 3GPP.
-	Based on configuration associated with the RSC, the 5G ProSe End UE IP address allocation can operation in two options:
-	Each of the 5G ProSe End UE will use a configured routable IP address/prefix associated with an RSC when connected to the 5G ProSe UE-to-UE Relay cloud. This IP address/prefix does not change when the End UE changes the UE-to-UE Relay connections.
-	If the 5G ProSe End UE does not have a pre-configured IP address/prefix for the RSC, it will obtain an IP address/prefix from the 5G ProSe UE-to-UE Relay it connects to. In this case, the 5G ProSe End UE may need to change IP address/prefix when it changes 5G ProSe UE-to-UE Relay.
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