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Abstract of the contribution: This contribution proposes changes to Solution #28.

1. Introduction
Solution #28 proposes solutions for Key Issue #5: Support of multi-path transmission for UE-to-Network Relay. In this contribution, we propose the changes to Solution #28 from the following aspects:
In our opinion, there is no sequential dependency on Step 2 and Step 3 in TR 23.700-33 clause 6.28.2.1. As shown in TS 23.501 clause 5.32.1, “The UE may request a MA PDU Session when the UE is registered via both 3GPP and non-3GPP accesses, or when the UE is registered via one access only.” Layer-3 Remote UE may perform relay (re)selection and performs registration with 5GC using the procedures in clause 6.5.1.2 of TS 23.304 before establishes a MA PDU session.
Secondly, as TS 23.502 clause 4.22.2.1 describes, “the PDU Session Establishment Request message may be sent over the 3GPP access or over the non-3GPP access.”, which means there are two initial cases in this solution. One is that Layer-3 Remote UE may establish MA PDU session over the indirect path before the direct path.
As shown in TS 23.501 clause 5.32.1, “The ATSSS feature can be supported over any type of access network, including untrusted and trusted non-3GPP access networks (see clauses 4.2.8 and 5.5), wireline 5G access networks (see clause 4.2.8), etc., as long as a MA PDU Session can be established over this type of access network.”. In ATSSS scenario, non-3GPP access may be WiFi access or ProSe access, which need to be known to 5GC. From the operator's perspective, the 3GPP core network shall identify the non-3GPP access type as ProSe access (through Layer-3 UE-to-Network Relay with N3IWF). The same problem has been discussed in FS_eNPN_Ph2 KI#6: Support of non-3GPP access for SNPN services, that SNPN need to support identifying non-3GPP access types.
2. Proposal

It is proposed to document the text below as update to Sol#28 in TR 23.700-33. 
* * * Start of change* * * 

6.28
Solution #28: Multi-path transmission support for one direct path and one indirect network communication path
6.28.1
General Description

This is a solution to support KI#5 (as defined in clause 5.5) multi-path transmission for a UE using one direct network communication path and one indirect network communication path, as shown in Figure 6.28.1-1. Indirect network communication path can be via a Layer-3 UE-to-Network Relay with or without N3IWF access or Layer-2 UE-to-Network Relay.
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Figure 6.28.1-1: Multi-path transmission using a direct Uu path and indirect network communication path
Supporting multi-path connectivity using 3GPP features like ATSSS or Multi-Radio Dual Connectivity (MR-DC) is dependent on whether the Remote UE has an AS connection or NAS connection with the Network.

Layer-3 Remote UE does not have a 5G connection when connected via Layer-3 UE-to-Network Relay without N3IWF as defined in clause 6.5.1.1 of TS 23.304 [3]. Thus, Application layer mechanisms are used to support multi-path transmission for Layer-3 Remote UE. Application layer can decide when to setup the multi-path connectivity and how to aggregate/split the traffic on both paths.

On the other hand, when the Layer-3 Remote UE access the network via a Layer-3 UE-to-Network Relay with N3IWF support, as defined in clause 6.5.1.2 of TS 23.304 [3], it has NAS connection with the 5GC and PDU session will be used for the application traffic. The ATSSS feature supports 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 can be used 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 6.28.1-2.
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Figure 6.28.1-2: Multi-path transmission using ATSSS for a direct path and indirect path via Layer-3 UE-to-Network Relay with N3IWF

Layer-2 Remote UE has a NAS connection and AS connection, similar to a UE connected directly to the network via Uu connectivity. Multi-Radio Dual Connectivity (MR-DC) is supported in NG-RAN to allow 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. The operation details of the MR-DCis within RAN WG scope.

Editor's note:
SA WG2 to coordinate with RAN2 WG on support of multi-path transmission for Layer-2 Remote UE to determine the impacts for 5GC.
6.28.2
Procedures
6.28.2.1
Procedures for MA PDU sessions support for Layer-3 Remote UE

Figure 6.28.2.1-1 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 6.28.2.1-1: 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 [3].

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 [8].

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 [3]. Remote UE may identify this indirect path as ProSe access type when establishing MA PDU session.
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 [8].
NOTE 1:
There is no sequential dependency on step 2 and 3.
NOTE 2:
Layer-3 Remote UE may establish MA PDU session over the indirect path before the direct path. The sequence of step 2 and 4 could be arbitrary.
6.28.3
Impacts on Existing Nodes and Functionality
5GC entities (AMF, SMF, PCF, UPF):

-
support the ATSSS feature as defined in TS 23.502 [8].

NG-RAN:

-
support multi-path connectivity for Layer-2 Remote UE via one direct network communication path and one indirect network communication path as specified by RAN.

Remote UE:

-
For Layer-3 relaying: support the ATSSS feature as defined in TS 23.502 [8].

-
For Layer-2 relaying: support multi-path connectivity over one direct network communication path and one indirect network communication path via Layer-2 UE-to-Network Relay as specified by RAN.

* * * End of change * * * 
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