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Abstract of the contribution: This contribution proposes to add the L3 UE-to-Network relay call flows. The exact order of sub-clauses is left open to be determined together with the other contributions on clause 6.5.1.
1 Discussion
This document proposes to add the call flows for the ProSe UE-to-Network relaying after the Relay UE and the Remote UE have been authorized to relay the Remote UE's traffic via the Relay UE. 
In the context of this document, the expression "clause 6.5.1.x" refers to the new clause 6.5.1.x that is introduced in S2-2104563. 
 2 Proposal
It is proposed to update TS 23.304 as follows.

*** First Change ***
6.5.1.y
Layer-3 UE-to-Network Relay: establishment of the data connectivity via Relay UE
This procedure applies in case of usage of Layer-3 UE-to-Network Relay with or without N3IWF . The Relay network and the Remote network can be either the same PLMN or two different PLMNs. 
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Figure 6.5.1.y-1: Layer-3 UE-to-Network Relay: establishment of the data connectivity via Relay UE
1.
The Remote UE performs discovery of a Layer-3 UE-to-Network Relay as described in clause 6.3.2.3. As part of the discovery procedure the Remote UE learns about the connectivity service the Layer-3 UE-to-Network Relay provides.

2.
The Remote UE requests over PC5 the Relay UE to provide a connection for unicast mode communication as described in clause 6.4.3.1. 
3.
If there is no PDU Session that meets the requirements of the Remote UE in terms of the DNN, slice, PDU Session Type requirement, the Relay UE establishes a new PDU Session for relaying.

According to the PDU Session Type for relaying, the Relay UE performs relaying function at the corresponding layer, e.g. acts as an IP router when the traffic type is IP, acts as an Ethernet switch when the traffic type is Ethernet, and performs generic forwarding for Unstructured traffic.

4.
Remote UE is authenticated and ProSe UE-to-Network Relaying is authorised as specified in clause 6.5.1.x.

5.
For IP PDU Session Type and IP traffic over PC5 reference point, IPv6 prefix or IPv4 address is allocated for the Remote UE as it is defined in TS 23.303 [3] clauses 5.4.4.2 and 5.4.4.3. From this point the uplink and downlink relaying can start. For downlink traffic forwarding, the PC5 QoS Rule is used to map the downlink IP packet to the PC5 QoS Flow. For uplink traffic forwarding, the 5G QoS Rule is used to map the uplink IP packet to the Uu QoS Flow. This step is mandatory if N3IWF is used. 
5.
The Relay UE sends a Remote UE Report (Remote User ID, Remote UE info) message to the SMF for the PDU Session associated with the relay. The Remote User ID is an identity of the Remote UE user (provided via User Info) that was successfully connected in step 2. The Remote UE info is used to assist identifying the Remote UE in the 5GC. For IP PDU Session Type, the Remote UE info is Remote UE IP address. For Ethernet PDU Session Type, the Remote UE info is Remote UE MAC address which is detected by the Layer-3 UE-to-Network Relay. The SMF stores the Remote User IDs and the related Remote UE info in the Layer-3 UE-to-Network Relay's SM context for this PDU Session associated with the relay.


For IP info the following principles apply:

-
for IPv4, the Layer-3 UE-to-Network Relay shall report TCP/UDP port ranges assigned to individual Remote UE(s) (along with the Remote User ID);

-
for IPv6, the Layer-3 UE-to-Network Relay shall report IPv6 prefix(es) assigned to individual Remote UE(s) (along with the Remote User ID).
The Relay UE shall send the Remote UE Report message when the Remote UE disconnects from the Layer-3 UE-to-Network Relay (e.g. upon explicit layer-2 link release or based on the absence of keep alive messages over PC5) to inform the SMF that the Remote UE has left.
In Registration Update procedure involving I-SMF / V-SMF change for the Layer-3 UE-to-Network Relay the Remote User IDs and related Remote UE info corresponding to the connected Remote UEs are transferred to the new I-SMF / V-SMF as part of SM context transfer.

NOTE 1:
In order for the SMF to have the Remote UE(s) information, the HPLMN and the VPLMN where the Layer-3 UE-to-Network Relay is authorised to operate, needs to support the transfer of the Remote UE related parameters in case the SMF is in the HPLMN.

Editor's note:
Whether VSMF or HSMF or both need to be informed is TBD. 

NOTE 2:
When Remote UE(s) disconnect from the Layer-3 UE-to-Network Relay, it is up to implementation how relaying PDU Sessions are cleared/disconnected by the Layer-3 UE-to-Network Relay.

When connected to the Layer-3 UE-to-Network Relay, the Remote UE keeps performing the measurement of the signal strength of PC5 unicast link with the Layer-3 UE-to-Network Relay for relay reselection.

The Layer-3 UE-to-Network Relay can connect to EPC using LTE. In this case, the Remote UE report procedure defined in TS 23.303 [3] can be used.
6.5.1.z
Layer-3 UE-to-Network Relaying: remote UE registration and PDU Session establishment via N3IWF
This procedure applies after Layer-3 UE-to-Network Relay: establishment of the data connectivity via Relay UE specified in clause 6.5.1.y. It is needed only if the Remote UE is configured to use N3IWF. The Relay network and the Remote network can be either the same PLMN or two different PLMNs. 
When the Remote UE has obtained connectivity to its serving network via the Relay UE, it registers to the Remote network. After registration, the Remote UE establishes a PDU Session or moves an existing PDU Session to be used for its traffic towards the Remote network.
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Figure 6.5.1.z-1: Layer-3 UE-to-Network Relaying: Remote UE registration and PDU Session establishment via N3IWF
0.
Layer-3 UE-to-Network Relay: establishment of the data connectivity via Relay UE specified in clause 6.5.1.y
1.
Remote UE discovers the N3IWF as specified in TS 23.502 [5] clause 6.3.6.

2
Remote UE performs the registration procedure as specified in TS 23.502 [5] clause 4.12.2.
3.
Remote UE either establishes new PDU Session as specified in TS 23.502 [5] clause 4.12.5 or hands over (from 3GPP access) an existing PDU Session as specified in TS 23.502 [5] clause 4.9.2.2.
4.
Remote UE's user data is relayed via the Relay UE.
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