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Abstract: This contribution is to provide the Evaluation and conclusion on KI#5 (Support of multi-path transmission for UE-to-Network Relay).
1.
Introduction
This paper is trying to provide the Evaluation and conclusion on KI#5 (Support of multi-path transmission for UE-to-Network Relay) based on current solutions (Sol#25~29 and Sol#39~41).
2.
Proposal
It is proposed to capture the following changes into TS 23.700-33.
* * * * First change * * * *

7.5
Key Issue #5: Support of multi-path transmission for UE-to-Network Relay
The clause evaluates the solutions captured in Table 6.0-1 for KI#5 as following.

-
Sol#25 proposes the enhancement on authorization and provisioning to 5G ProSe Remote UE/UE-to-UE Relay for supporting the multi-path transmission. PCF provides the Multi-path policy to UE if the UE indicates the Multi-path policy provisioning request in the policy container. For the Multi-path policy, this solution proposes to enhance the URSP with including a new component “Multi-Path preference” in the RSD. If the component “ProSe Layer-3 UE-to-Network Relay Offload indication” and “Multi-Path preference” are present, other components (e.g., DNN, NSSAI, SSC mode…) can be included in the Route Selection Descriptor. When to evaluate the URSP, if the selected RSD includes both ProSe Layer-3 UE-to-Network Relay Offload indication and Multi-Path preference indication, the remote UE use the other components included in this RSD or ProSe Policy for accessing 5GC via a Layer-3 UE-to-Network Relay to determine the PDU session. It seems this “Multi-Path preference” is not necessary as the UE can use one path to determine another path on the PDU session parameters based on current URSP design in clause 6.5.4 of TS 23.304 [3]. If following this design of URSP in this solution, it seems the current ProSe policy including the PDU session parameters is duplicated.
-
Sol#26 focuses on Multi-path transmission via Layer-2 UE-to-Network Relay, it proposes that NG-RAN controls the multi-path connection establishment and the specific transmission such as splitting or duplication. Before performing the Multi-path handlings, the NG-RAN may need to authorization information from the AMF about Multi-path transmission. RAN impact in this solution needs coordination with RAN groups.
-
Sol#27 focuses on the Remote UE traffic handling for Multi-Path with Layer-3 relay without N3IWF, which mainly proposes to ensure that the remote UE should have same understanding on the PDU session parameters usage over different path. When to evaluate the URSP for 5G ProSe Remote UE traffic handling in clause 6.5.4 of TS 23.304 [3], if the first path is Layer-3 relay without N3IWF, the remote UE takes the determined PDU session parameters based on UE ProSe policy as the PDU session parameters to evaluate the existing PDU sessions, or establish a new PDU session over the Uu path (second path). If the first path is Uu path, the remote UE determines the PDU session parameters based on the UE ProSe policy for L3 relay without N3IWF path.
-
Sol#28 considers all the Multi-Path cases and provides corresponding principles for multipath traffic handling. 
-
For multipath including Layer-3 relay without N3IWF, Application layer mechanisms are used to support multi-path transmission for Layer-3 Remote UE. Application layer decides when to setup the multi-path connectivity and how to aggregate/split the traffic on both paths.
-
For multipath including Layer-3 relay with N3IWF, MA PDU session of ATSSS feature is used as the principle for Remote UE Multi-path transmission.

-
For multipath including Layer-2 relay, Multi-Radio Dual Connectivity (MR-DC) within RAN WG scope is suggested for Remote UE Multi-path transmission. RAN impacts in this solution need coordination with RAN groups.
-
Sol#29 briefly introduces the multi-path establishment applied to Layer-3 relay, which proposes the multi-path transmission handling relies on the application layer, but the details of how to realize this procedure are still not clear.
-
Sol#39 proposes to reuse the Redundant PDU Sessions applied to URLLC for Multi-path transmission to Layer-2 UE-to-Network Relay. In this solution, it requires two redundant PDU Sessions are established by the interaction between UE and NG-RAN/5GC to transfer the data, and a single NG-RAN realizes redundant user plane resources for the two PDU Sessions and needs it to act as both Master Node and Secondary Node. Whether this can be realized needs confirmation from RAN groups.
-
Sol#40 provides a 5GC influenced multi-path transmission via Layer-2 UE-to-Network Relay. In this solution, it proposes the 5GC (SMF) can provides guidance for NG-RAN to determine the multi-path transmission, e.g., which QoS flow needs duplication or split. NG-RAN perform corresponding process taking the guidance from 5GC into account. RAN impacts in this solution need coordination with RAN groups.

-
Sol#41 focuses on the multipath including Layer-3 relay, it requires to establish two redundant User Plane paths/PDU sessions which go through two different NG-RANs or same NG-RAN. The NG-RAN needs to be enhanced to recognize the Redundancy handing between the two PDU sessions by same ID of communication path and realize the communication reliability for these two PDU session, e.g. allocating different, redundant user plane resources for each PDU session. RAN impacts in this solution need coordination with RAN groups.
* * * * Second change * * * *

8.5
Key Issue #5: Support of multi-path transmission for UE-to-Network Relay
For Key Issue #5 (Support of multi-path transmission for UE-to-Network Relay), the followings are taken as interim conclusions:
-
For multipath including Layer-3 relay without N3IWF, Application layer mechanisms can be used to support multi-path transmission for Layer-3 Remote UE as described in Sol#28. Application layer decides when to setup the multi-path connectivity and how to aggregate/split the traffic on both paths. To ensure that the remote UE has same understanding on the PDU session parameters usage over different path as described in Sol#27. When to evaluate the URSP for 5G ProSe Remote UE traffic handling as described in clause 6.5.4 of TS 23.304 [3], if the first path is Layer-3 relay without N3IWF, the remote UE takes the determined PDU session parameters based on UE ProSe policy as the PDU session parameters to evaluate the existing PDU sessions, or establish a new PDU session over the Uu path (second path). If the first path is Uu path, the remote UE determines the PDU session parameters based on the UE ProSe policy for L3 relay without N3IWF path as described in clause 5.1.4.1 of TS 23.304 [3].
-
For multipath including Layer-3 relay with N3IWF, MA PDU session of ATSSS feature is used as the principle for Remote UE Multi-path transmission as described in Sol#28.

-
For multipath including Layer-2 relay, RAN conclusions are to be adopted.
* * * * End of change * * * *
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