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1. Introduction 
In RAN2#119e meeting, we discussed multi-path relay and have reached some agreements as follows.

Agreement:

RAN2 anticipate benefits from multi-path in the following areas:

A. Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path

B. The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link

C. gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells)

The terms “relay UE” and “remote UE” are used for scenarios 1 and 2.  FFS if we would use additional terms specific to scenario 2.

Proposal 2: Support the following cell deployment scenarios for multi-path relaying in Rel-18:

-
Scenario C1: The relay UE and remote UE are served by a same cell.

-
Scenario C2: The relay UE and remote UE are served by different intra-frequency cells of a same gNB

-
Scenario C3: The relay UE and remote UE are served by different inter-frequency cells of a same gNB

Proposal 3: Support the following sidelink scenarios for multi-path:

-
Scenario S1: SL TX/RX and Uu share the same carrier at the remote UE.

-
Scenario S2: SL TX/RX and Uu use different carriers at the remote UE.

-
Scenario S3: SL TX/RX and Uu share the same carrier at the relay UE.

-
Scenario S4: SL TX/RX and Uu use different carriers at the relay UE.

Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).

For a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.

-
For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

-
For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

FFS if we need to take decisions on the mapping of protocol entities in scenario 2.

RAN2 can confirm the justifiable benefits that multi-path with relay and UE aggregation can improve the throughput and reliability/robustness, e.g., for UE at the edge of a cell, and UE with limited UL transmission power.

Proposal 1: It is proposed to agree confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:

-
Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 

-
Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).

RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.

RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.
In this contribution, we discuss multipath handover that needs to be addressed on multi-path UE relay as well as the necessary configuration in UE-to-UE aggregation. 
2. Discussion
We think RAN2 need to discuss the multi-path establishment and maintenance procedure at first. However, there is a need to discuss a scenario where a remote UE with multi-path UE relay, how to perform handover, in order to keep up its performance so that throughput/reliability won’t get reduced due to handover. Depending on the different multi-path relay handover scenarios, the Rel-17 indirect to direct and direct to indirect, as well as Rel-18 indirect to indirect link switch procedure will be the starting point,   

Proposal 1: Handover procedure with multi-path UE relay should be discussed and Rel-17 UE relay link switch and Rel-18 indirect to indirect link switch is the starting point.
As depicted in the WID RP-221262 which was agreed in RAN#97, RAN2 need to study potential solutions for multi-path to enhance the reliability and throughput. Uplink resource allocation mechanism is an essential part in multi-path establishment and maintenance procedure. When source UE needs to transmit high-volume uplink data, it may need another UE’s collaboration. Collaborative UE can be selected by gNB or source UE and we will discuss their uplink resource allocation scheme respectively.
(1) Collaborative UE is selected by gNB

As gNB knows UE’s UL capability, gNB can select suitable UE to collaborate with source UE on UL transmission. And as source UE should transmit appropriate size of uplink data to its collaborative UE according to collaborative UE’s CG configuration, gNB need to transmit the CG configuration of the collaborative UE to source UE in addition to its own CG configuration.

Proposal 2: gNB to transmit the CG configuration of relay UE to source UE when the relay UE is selected by gNB.
(2) Collaborative UE is selected by source UE

Source UE can broadcast its collaboration request on sidelink which contains the requirements of UL transmission service. The UE(s) around the source UE will receive those requirements and evaluate whether they can collaborate with source UE to enhance the UL transmission. Then the willing collaborative UE(s) will feedback their information e.g., location, channel quality, resource allocation (e.g., CG configuration from gNB) and so on to source UE. Then source UE can decide which UE can be collaborative and transmit acknowledgement or appropriate size of uplink data to it. 
Proposal 3: Relay UE to transmit its CG configuration to source UE when the relay UE is selected by source UE. 

3. Conclusion
We propose RAN2 to consider the proposals as follows.
Proposal 1: Handover procedure with multi-path UE relay should be discussed and Rel-17 UE relay link switch and Rel-18 indirect to indirect link switch is the starting point.

Proposal 2: gNB to transmit the CG configuration of relay UE to source UE when the relay UE is selected by gNB.
Proposal 3: Relay UE to transmit its CG configuration to source UE when the relay UE is selected by source UE. 

