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Abstract of the contribution: This contribution proposes a candidate solution for path switching between two Indirect communication paths over two different Relay UEs when N3IWF is used. 
1 Discussion
Work Task #2 in FS_5G_ProSe_Ph2 SID (SP-211653) addresses service continuity when switching between two indirect network communication paths. This document provides a candidate solution for this work task. 

The solution is based on re-use of existing procedures for switching between two different Relay UEs in L3 UE-to-Network relaying. TS 23.304 clause 6.5.1.2.1 specifies connection management via 5G ProSe Layer-3 UE-to-Network Relay with N3IWF support. The existing N3IWF communication principles can be re-used also for path switching. All other procedures, except for the Remote UE detection of the need for path switch are already part of the existing specifications. 
The main difference between this candidate solution and the N3IWF connection management specified in clause 6.5.1.2.1 is that this solution re-uses the already existing N3IWF connection towards the Remote UE's RPLMN. The IPsec tunnel is kept, but the outer IP address (of the Remote UE) is updated after the PC5 link with the new Relay UE has been set up and the Relay UE has allocated new IP address to the Remote UE. 
2 Proposal
It is proposed to add the following candidate solution to TR 23.700-33.
*** First Change ***
6.x
Path switching between two indirect Layer-3 UE-to-Network Relay paths using N3IWF
6.x.1
Description
The solution is based on re-use of an already established Remote UE connectivity via Layer-3 UE-to-Network Relay using N3IWF. 
When the Remote UE detects the reason to switch from one Layer-3 UE-to-Network Relay to another, it initiates discovery and PC5 connection establishment procedures as in the initial Layer-3 UE-to-Network relaying set up. When the new Relay UE has allocated IPv4 address or IPv6 prefix, the Remote UE 
6.x.2
Protocol stacks
The protocol stack structure specified for N3IWF access in TS 23.304 Figure 6.1.2.3.1-2 can be re-used without any modifications as shown below. The path switching from one Relay UE to another Relay UE means the re-configuration of the outer IP address of the Remote UE towards the same N3IWF.

[image: image1.emf]PDU Layer

GRE

PDU 

Layer

N3

stack

N9

stack

IP

IP

PC5

IP

PC5

Lower 

layers

Uu

UE

UE-to-Network Relay N3IWF

UPF

(PDU 

Session 

Anchor)

Uu

N3

N3

stack

N9

stack

Relay

N9

UPF

IPsec 

(tunnel mode)

Inner IP

GRE

IPsec 

(tunnel mode)

Inner IP

Relay

PC5

N3

stack

Uu

NG-RAN

Relay

L2/L1

N3 

stack

Relay UE 

UPF

IP

N3

N6


Figure 6.x.2-1: Protocol stacks for switching between two Layer-3 UE-to-Network Relays using N3IWF
6.x.3
Path switching procedure

Figure 6.x.3-1 shows the call flow for path switching between two indirect Layer-3 UE-to-Network Relays and using the same N3IWF before and after the switch so that no N3IWF discovery is needed.
This procedure allows the Remote UE to switch from the old Layer-3 UE-to-Network Relay to the new Layer-3 UE-to-Network Relay. The NG-RAN, the AMF, the SMF, and the UPF are the ones serving the new Layer-3 UE-to-Network Relay. They can be the same or different from those serving the old Layer-3 UE-to-Network Relay. The N3IWF remain the same during the switch as N3IWF discovery is omitted during the path switch procedure.
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Figure 6.x.3-1: Path switching between two indirect Layer-3 UE-to-Network Relays using N3IWF
Steps 0 and 1 are pre-requisite to path switching. The Layer-3 UE-to-Network Relay has been authorised to do relaying. In step 1, the Remote UE is provisioned and authorised to relay its traffic via Layer-3 UE-to-Network Relay and the Remote UE is registered to PLMN.
2.
When the path switching criteria is met, the Remote UE discovers new Layer-3 UE-to-Network Relay.
Editor's note:
It is expected that the path switching criteria is specified in another solution and in co-operation with RAN groups.
3.
Remote UE establishes a PC5 link with the new Layer-3 UE-to-Network Relay. If the Layer-3 UE-to-Network Relay does not already have suitable PDU session for relaying, it establishes new PDU session or modifies an existing PDU session to provide the QoS required by the Remote UE.

4.
Layer-3 UE-to-Network Relay allocates IPv4 address or IPv6 prefix to the Remote UE.

There are no new requirements on the Remote UE or the Layer-3 UE-to-Network Relay in steps 2 - 4. In these steps, both UEs support their Remote UE and Relay UE roles in relay discovery as specified in TS 23.304 [x] clause 6.5.1.2.1.
5.
Remote UE re-uses the tunnel that has already been established and uses MOBIKE to re-configure its outer IP address towards the same N3IWF as before. The N3IWF re-uses the mechanism specified for Local mobility anchor within untrusted non-3GPP access networks using MOBIKE as specified in TS 23.501 [x] clause 6.2.9.
6.
Relayed data transfer via the new Layer-3 UE-to-Network Relay. 
7.
Remote UE releases the old PC5 connection. 
6.47.3
Impacts on services, entities and interfaces
This solution impacts the following system entities.

Remote UE:

-
Capability to select another Relay UE when being connected via Relay UE over PC5 link

-
Capability to re-use the already specified update of IP address using MOBIKE 
3GPP

SA WG2 TD


PDU Layer
GRE
PDU Layer
N3
stack
N9
stack
IP
IP
PC5
IP
PC5
Lower layers
Uu
UE
UE-to-Network Relay
N3IWF
UPF
(PDU Session Anchor)
Uu
N3
N3
stack
N9
stack
Relay
N9
UPF
IPsec 
(tunnel mode)
Inner IP
GRE
IPsec 
(tunnel mode)
Inner IP
Relay
PC5
N3
stack
Uu
NG-RAN
Relay
L2/L1
N3 stack
Relay UE UPF
IP
N3

N6



UE-to-NW Relay UE (new)
NG-RAN
SMF
AMF
Remote UE
3. Establish connection for one-to-one PC5 communication session
2. UE-to-NW Relay Discovery procedure
UPF
4. IP address 2/prefix allocation
3. Relay UE may establish new PDU session(s) for Relay
N3IWF
1. 5GS Registration, authorization and provisioning (UE ProSe policy, URSP)
5. UE reuses N3IWF0  and Issues MOBIKE
(same Inner IP address reused)
6. Path switch complete
0. 5GS Registration and/or PDU session connectivity (UE ProSe policy)
7. Release old PC5 connection



