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Abstract of the contribution: This contribution proposes to add the L3 UE-to-Network relay mobility 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 L3 UE-to-Network relay mobility for the following cases: 
1) Mobility from direct 5GC access to 5GC access via Layer-3 UE-to-Network relay

2) Mobility from 5GC access via Layer-3 UE-to-Network relay to direct 5GC access

3) Mobility from 5GC access via one Layer-3 UE-to-Network relay to 5GC access via another Layer-3 UE-to-Network relay

4) Mobility of relay UE is transparent to the Remote UE and its traffic. This applies on both N3IWF case and non-N3IWF case. 
The UE and the N3IWF exchange the MOBIKE information in the same way as in TS 23.502 clause 4.12.2.2. Consequently, if the N3IWF has received an indication that the UE supports MOBIKE (in clause 4.12.2.2 step 3), then the N3IWF shall include a Notify payload in the IKE_AUTH  response message that is sent in step 11a indicated that MOBIKE shall be supported as specified in RFC 4555. 
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. The new clauses 6.5.1.y and 6.5.1.z refer to corresponding new clauses that are introduced in S2-2104634. 
2 Proposal
It is proposed to update TR 23.304 as follows.

*** First Change ***
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*** Next Change ***
6.5.1.a
Mobility from direct 5GC access to 5GC access via Layer-3 UE-to-Network relay
This call flow allows the Remote UE that is registered directly by 5GS and using N3IWF to move to Layer-3 UE-to-Network relaying via Relay UE to avoid loss of coverage when the direct 5GS connectivity is degrading.
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Figure 6.5.1.a-1: L3 UE-to-Network Relaying

0.
UE user data directly via NG-RAN to 5GS. 

1.
UE initiates Layer-3 UE-to-Network relay authorisation as specified in clause 6.5.1.x. 
2
After successful authorisation, the Remote UE initiates the Layer-3 UE-to-Network relay establishment procedure as specified in clause 6.5.1.y.
3.
[Conditional] If the Remote UE is configured to use N3IWF, then the Remote UE registers and either moves its PDU Sessions or establishes new PDU Sessions as specified in clause 6.5.1.z.

If the UE is still maintaining its direct connectivity to 5GS and only preparing the Layer-3 UE-to-Network relaying for possible loss of direct coverage, then it proceeds up to registration step in clause 6.5.1.z until the Remote UE needs the Layer-3 UE-to-Network relay connectivity. After that, the Remote UE proceeds to step 3 in clause 6.5.1.z to obtain PDU Session and connectivity over Layer-3 UE-to-Network relay. 
4.
Remote UE's user data is relayed via the Relay UE.
6.5.1.b
Mobility from 5GC access via Layer-3 UE-to-Network relay to direct 5GC access
This call flow allows the Remote UE that is registered to 5GC via Layer-3 UE-to-Network relay and using N3IWF to move to direct 5GS connection when the Remote UE gains direct coverage to 5G PLMN. 
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Figure 6.5.1.b-1: L3 UE-to-Network Relaying

0.
Remote UE is registered to 5GS via Layer-3 UE-to-Network relay connection. 

1.
Remote UE registers to direct 5GS connection as specified in TS 23.502 [8] clause 4.2.2.2.2. 
2
Remote UE hands over its PDU session from Layer-3 UE-to-Network relay connection to direct 5GS connection as specified in TS 23.502 [8] clause 4.9.2.1. 
3.
If the Remote UE is configured to use N3IWF, then the Remote UE registers and either moves its PDU Sessions or establishes new PDU Sessions as specified in clause 6.5.1.z.
6.5.1.c
Mobility from 5GC access via one Layer-3 UE-to-Network relay to 5GC access via another Layer-3 UE-to-Network relay
This call flow allows the Remote UE that is registered to 5GC via Layer-3 UE-to-Network relay and using N3IWF to move to relaying via another Layer-3 UE-to-Network relay to avoid losing coverage if the PC5 link to Relay UE breaks. 
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Figure 6.5.1.c-1: L3 UE-to-Network Relaying
0.
Remote UE is registered to 5GS via Layer-3 UE-to-Network relay connection transported by Relay UE A. The Remote UE is preparing for possible loss of Layer-3 UE-to-Network relay coverage provided by the Relay UE A. 
1.
UE initiates Layer-3 UE-to-Network relay authorisation as specified in clause 6.5.1.x. 
2
After successful authorisation, the Remote UE initiates the Layer-3 UE-to-Network relay establishment procedure as specified in clause 6.5.1.y. The Remote UE gets a new IP address or prefix assigned by Relay UE B during this procedure. 
3.
[Conditional] If the Remote UE is configured to use N3IWF, then the Remote UE registers and either moves its PDU Sessions or establishes new PDU Sessions as specified in clause 6.5.1.z.
4.
[Conditional] If the Remote UE is using N3IWF, then it sends a MOBIKE request as specified in RFC 4555 [24] to the N3IWF to bind its security context to new Remote UE IP address that was received from the new Relay UE B in step 2. 
5.
Remote UE's user data is relayed via the Relay UE.
6.5.1.d
Mobility of the Relay UE in Relay network
Relay UE's mobility including handovers is transparent for the Remote UE irrespective of whether N3IWF is used or not. 
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