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Abstract of the contribution: Proposes solutions for supporting multi-path transmission using only one direct network communication path and only one indirect network communication path for UE-to-Network Relay.

1. Discussion

SA2 SID for 5G ProSe phase 2 SP-211653 has the below work tasks on multi-path transmission support
WT#8.
Support of multi-path transmission using only one direct network communication path and only one indirect network communication path for UE-to-Network Relay for improved reliability or data rates.
In this contribution, we propose the solutions for supporting the above work task. 

Multi-path transmission support for one direct path and one indirect network communication path via Layer 3 UE-to-Network Relay without N3IWF 
As described in clause 6.5.1.1 of TS 23.304 [x], 5G ProSe Layer-3 Remote UE does not have a 5G connection when connected via Layer-3 UE-to-Network Relay without N3IWF. Thus, supporting multi-path connectivity using 3GPP features like ATSSS or Multi-Radio Dual Connectivity (MR-DC) are not suitable. 

Proposal 1: Application layer mechanisms can be used to support multi-path transmission using only one direct network communication path and only one indirect network communication path for Layer 3 UE-to-Network Relay without N3IWF. Application layer can decide when to setup the multi-path connectivity and how to aggregate/split the traffic on both paths.
Multi-path transmission support for one direct path and one indirect network communication path via Layer 3 UE-to-Network Relay with N3IWF 
As described in clause 6.5.1.2 of TS 23.304 [x], 5G ProSe Layer-3 Remote UE connected to the network via  a Layer-3 UE-to-Network Relay UE with N3IWF access has a 5GC connection and PDU session(s) for services on the Layer-3 Remote UE. This is similar to the UE connectivity for “untrusted non-3GPP access to 5GC via N3IWF” described in clause 4.2.8 of TS 23.501 [y]. 
In 5G, ATSSS feature is supported to enable a multi-access PDU Connectivity Service, which can exchange PDUs between the UE and a data network by simultaneously using one 3GPP access network and one untrusted non-3GPP access network and two independent N3/N9 tunnels between the PSA and RAN/AN. 
Proposal 2: As the Layer-3 Remote UE connection via Layer-3 UE-to-Network Relay with N3IWF is considered as“untrusted non-3GPP access to 5GC via N3IWF”, ATSSS feature can be extended to support multi-path transmission for L3 remote UE connected to network using one 3GPP access network (i.e. direct Uu path) and one non-3GPP access network (i.e. indirect path via L3 U2N relay with N3IWF access).
Multi-path transmission support for one direct path and one indirect network communication path via Layer 2 UE-to-Network Relay 
As described in clause 6.5.2 of TS 23.304 [x], 5G ProSe Layer-2 Remote UE connected to the network via  a Layer-2 UE-to-Network Relay UE has a NAS connection and AS connection, similar to a UE connected directly to the network. Thus, Layer-2 Remote UE can be in CM-IDLE or CM-CONNECTED with RRC_CONNECTED or RRC_INACTIVE state. In 5G, Multi-Radio Dual Connectivity (MR-DC) is introduced by RAN WG to support multi-path transmission for a UE connected to the network via two access nodes. We think that the same approach can be extended for a CM-CONNECTED Layer-2 Remote UE that has an AS connection via direct network communication path and indirect network communication path. 
Proposal 3: Multi-path transmission support for Layer 2 remote UE is left for RAN WG study. SA2 WG wait for RAN WG study progress to determine the impacts for 5GC.
2. Proposal

It is proposed to document the text below as a solution for supporting multi-path transmission for the related work task/key issues. 

>>>>Start Changes<<<<
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>>>>Next Change<<<<
6.x
Solution #x: Multi-path transmission support for one direct path and one indirect network communication path via Layer 3 UE-to-Network Relay without N3IWF 
6.x.1
General Description

This is a solution to support multi-path transmission for a UE using one direct network communication path and one indirect network communication path via a Layer-3 UE-to-Network Relay without N3IWF, as shown in Figure 6.x.1-1.


[image: image1]
 Figure 6.x.1-1: Multi-path transmission using a direct path and indirect path via Layer-3 UE-to-Network Relay without N3IWF

6.x.2
Procedures
As described in clause 6.5.1.1 of TS 23.304 [x], 5G ProSe Layer-3 Remote UE does not have a 5G connection when connected via Layer-3 UE-to-Network Relay without N3IWF. Thus, supporting multi-path connectivity using 3GPP features like ATSSS or NG-RAN Dual Connectivity are not suitable. Application layer mechanisms are used to support multi-path transmission using only one direct network communication path and only one indirect network communication path for Layer 3 UE-to-Network Relay without N3IWF. Application layer can decide when to setup the multi-path connectivity and how to aggregate/split the traffic on both paths.
6.x.3
Impacts on Existing Nodes and Functionality
The solution has no impacts on the network entities.
>>>>Next Change<<<<
6.y Solution #y: Multi-path transmission support for one direct path and one indirect network communication path via Layer 3 UE-to-Network Relay with N3IWF
6.y.1
General Description

This is a solution to support service continuity for a Layer-3 Remote UE connected to a Layer-3 UE-to-Network Relay with N3IWF path switch to another indirect network communication path.

As described in clause 6.5.1.2 of TS 23.304 [x], 5G ProSe Layer-3 Remote UE connected to the network via  a Layer-3 UE-to-Network Relay UE with N3IWF access has a 5GC connection and PDU session(s) for services on the Layer-3 Remote UE. This is similar to the UE connectivity for “untrusted non-3GPP access to 5GC via N3IWF” described in clause 4.2.8 of TS 23.501 [y]. 
In 5G, ATSSS feature is supported to enable a multi-access PDU Connectivity Service, which can exchange PDUs between the UE and a data network by simultaneously using one 3GPP access network and one untrusted non-3GPP access network and two independent N3/N9 tunnels between the PSA and RAN/AN. As the Layer-3 Remote UE connection via Layer-3 UE-to-Network Relay with N3IWF is considered as “untrusted non-3GPP access to 5GC via N3IWF”, ATSSS feature is extended to support multi-path transmission for Layer-3 Remote UE connected to network using one 3GPP access network (i.e. direct path) and one non-3GPP access network (i.e. indirect path via Layer-3 UE-to-Network Relay with N3IWF), as shown in Figure 6.y.1-1.
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 Figure 6.y.1-1: Multi-path transmission using ATSSS for a direct path and indirect path via Layer-3 UE-to-Network Relay with N3IWF

6.y.2
Procedures
Figure 6.y.2-1 provides the procedures for MA PDU session setup by the UE over direct network communication path and indirect network communication path via a Layer-3 UE-to-Network Relay with N3IWF.
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Figure 6.y.2-1: MA-PDU Session establishment over direct network communication path and indirect network communication path via a Layer-3 UE-to-Network Relay with N3IWF

1. 5G ProSe Layer-3 UE-to-Network Relay and Layer-3 Remote UE perform Registration procedures and obtains the ProSe Policy that corresponds to the operation supporting the access to N3IWF. 
The 5G ProSe Layer-3 Remote UE is configured with the corresponding URSP rules. The URSP policy indicates if a particular service needs to be accessed within a PDU Session and thus should use a 5G ProSe Layer-3 UE-to-Network Relay with N3IWF support as described in clause 6.5.4 of TS 23.304 [x].

2. Layer-3 Remote UE establishes a MA PDU session for services requiring multi-path transmission over the direct network communication path, using the procedures for 3GPP access in clause 4.22 of TS 23.502 [z]. 
3. Layer-3 Remote UE, if not connected and registered to the network via a Layer-3 UE-to-Network Relay with N3IWF, performs relay (re)selection and performs registration with 5GC using the procedures in clause 6.5.1.2 of TS 23.304 [x].

4. Layer-3 Remote UE performs MA PDU Session Establishment procedure or adds the user plane resources over the indirect network communication path using the procedures in clause 4.22 of TS 23.502 [z].
6.y.3
Impacts on Existing Nodes and Functionality
The solution has impacts in the following entities:

5GC entities (AMF, SMF, PCF, UPF):

-
support the ATSSS feature as defined in TS 23.502 [z].

Remote UE:

-
support the ATSSS feature as defined in TS 23.502 [z].

>>>>Next Change<<<<
6.z Solution #z: Multi-path transmission support for one direct path and one indirect network communication path via Layer 2 UE-to-Network Relay 
6.z.1
General Description

This is a solution to support service continuity for a Layer-2 Remote UE connected to a Layer-2 UE-to-Network Relay path switch to another indirect network communication path

6.z.2
Procedures
As described in clause 6.5.2 of TS 23.304 [x], 5G ProSe Layer-2 Remote UE connected to the network via  a Layer-2 UE-to-Network Relay UE has a NAS connection and AS connection, similar to a UE connected directly to the network. Thus, Layer-2 Remote UE can be in CM-IDLE or CM-CONNECTED with RRC_CONNECTED or RRC_INACTIVE state. In 5G, Multi-Radio Dual Connectivity (MR-DC) is introduced by RAN WG to support multi-path transmission for a UE connected to the network via two access nodes. Similar approach can be introduced to support multi-path transmission for a CM-CONNECTED Layer-2 Remote UE that has an AS connection via direct network communication path and indirect network communication path, which is RAN WG scope. 

Editor’s Note: SA2 WG wait for RAN2 WG study progress on support of multi-path transmission for Layer-2 Remote UE to determine the impacts for 5GC.
6.z.3
Impacts on Existing Nodes and Functionality
The solution has impacts in the following entities:

5GC entities (AMF, SMF, PCF, UPF):

· None
NG-RAN:

-
support multi-path connectivity for Layer-2 Remote UE
Remote UE:

· Support multi-path connectivity over Layer-2 UE-to-Network Relay
>>>>End Changes<<<<
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