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Abstract: Update Solution 3 considering discovery procedure and QoS handling.
1. Introduction/Discussion
The Sol#3 provides a solution for 5G ProSe Multi-hop UE-to-UE Relay based on MANET protocols. This paper updates it considering:
· For QoS handling: as described in RFC7181, the Link metrics used by OLSRv2 “are defined to be directional; the link metric from one router to another may be different from that on the reverse link”. Thereby, there may be two paths between Source and Target UE. How to handle the End-to-End PC5 QoS needs to be clarified.
E.g., in Figure 6.3.1-1, what if the path from End UE on the left to the End UE on the right is Relay 1-3-4 while the path backword is Relay 5-3-1.
· For discovery: there are multiple issue needs to be clarified: 
· how to control the number of hops when using e.g. DNS query; whether and how to enhance MANET protocol or standardize this specific DNS protocol.
· Security issue (considering that End UE’s User Info ID is protected during discovery from being known by U2U Relay in R18):
· the End UE may send its User Info ID to U2U Relay in MANET to associate its IP address and User Info ID, whether there is any security issue when the Relay tell other Relays the associations. E.g., the End UE only has one PC5 connection with Relay1, but Relay1 will tell the User Info of End UE to all other Relays in the MANET cloud, which has no direct PC5 connection with the End UE. 
· If any security enhancement for the above bullet, is the enhancement compatible with methods related to DDNMF in R18.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-03.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc157764637][bookmark: _Toc160717659][bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]6.3.1	Description
The solution is illustrated with the architecture example as shown in Figure 6.3.1-1.


Figure 6.3.1-1: Example architecture of Layer-3 multi-hop UE-to-UE Relay
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.
Editor's note:	It is FFS if the MANET caused route change requires any additional security or QoS management enhancements.
-	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 whether and how to handle the End-to-End QoS considering specific MANET protocols. E.g., when using OLSRv2 based on link metrics, the route from Source End UE to Target End UE and the route from Target End UE to Source End UE decided by the MANET routers may be different.
Editor's Note:  whether and how to control the number of hops, and if the UE-to-UE Relay does not have a DNS entity corresponding to the quired 5G ProSe End UE, whether and how can the UE-to-UE Relay utilize other means to discover the Target End UE is for FFS.
Editor's note:	It is FFS if any DNS operation enhancements need to be specified by 3GPP.
[bookmark: _Hlk160639600]Editor's Note: it is FFS whether and how DNS-based discovery operation over MANET is compatible with the ProSe direct discovery mechanism.
Editor's Note: it is FFS whether and how the User Info ID of 5G ProSe End UE is protected during IP information exchange procedure and DNS query procedure.
-	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.
* * * * End of changes * * * *
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