3GPP TSG-RAN WG2 Meeting #121  
                            R2-2301099
Athens, Greece, February 27 – March 3, 2023



               


















Agenda Item:
8.9.4
Source: 
Sony
Title:
Multi-path relaying discussion
Document for:
Discussion 
1. Introduction 
In 3GPP RAN2#120 meeting, RAN2 agreed that multi-path relay study phase is complete and can proceed to normative work from RAN2 perspective, for both scenario 1 and 2. This contribution will discuss the high level architecture to support the multi-path and signalling procedure.
2. Discussion
2.1 Scenario 1 discussion

In 3GPP RAN2#120 meeting, we agreed that to support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.
From remote UE point of view, either DC architecture or CA architecture could be re-used e.g. either two individual MAC entities are configured for Uu direct path and L2 relay PC5 indirect path or a single MAC entity is configured for both legs. 
With DC like architecture with individual MAC entity, DC framework can be used to support PCell on Uu link and adding PC5 as the Scell. It may allow more flexibility for UL traffic when dealing with the split data between Uu and PC5 link and also will be forward compatible for the future scenario extension to inter-gNB multi-path. 
Proposal 1: For remote UE, two individual MAC entities are configured and one for Uu path and the other for PC5 path. 
RAN2 has agreed to support path change cases for scenario 1, as well as for scenario 2. For these cases, the RRC signalling can deal with the addition, release or change the path procedure. And the addition, release and path change procedure will provide configurations for the path that should remain available/unavailable for a relative long time. On the other hand, due to the dynamic characteristics of the data traffic, a fast activation/deactivation of PC5 link should be introduced in order to reduce the signalling overhead as well as to provide fast adaptation to the traffic demand. Therefore, we propose to discuss the support of activation/deactivation on PC5 link.

Proposal 2: RAN2 to discuss the support of activation/deactivation on PC5 link in addition to RRC signalling based multi-path change.   
2.2 Scenario 2 discussion

In RAN2#120 meeting, many companies support that gNB needs to know the inter-UE association in scenario 2 and whether remote UE or relay UE reporting this inter-UE association needs to be further studied. As the indirect path is added after the direct path setup with gNB and the relay connection is mainly establishment based on the remote UE’s requirement, remote UE reporting the inter-UE association is more reasonable for scenario 2. The inter-UE association reported to gNB contains the relay UE’s ID and the transmission capability through the link between remote UE and relay UE. 
Reporting those inter-UE association can improve overall uplink transmission rate in multi-path relay scenario. We propose two cases for reporting inter-UE association information in Scenario2.

Case I: As depicted in Figure 1, after getting the inter-UE association information from remote UE, gNB can configure the adaptive uplink transmission to remote UE and relay UE through RRC reconfiguration based on the inter-UE link quality. In this case, gNB schedules the uplink transmission for each UE to adapt to the inter-UE link. When the inter-UE link changes, the remote UE needs to report the inter-UE association information again.
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Figure1 Case I Procedure for scenario2
Case II: After getting the inter-UE association information from remote UE, gNB can notify the relay UE’s uplink capability to remote UE, remote UE then transmit the appropriate size of forwarding uplink data to relay UE through the inter-UE link according to relay UE’s uplink capability. The uplink transmission and inter-UE link transmission can be adaptive with each other to improve the overall uplink date rate. In this case, remote UE does’t need to report the inter-UE association information to gNB frequently. 
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Figure2 Case II Procedure for scenario 
Proposal 3: For scenario 2, remote UE should report the inter-UE association information to gNB.
3. Conclusion
We propose RAN2 to consider the proposals as follows.
Proposal 1: For remote UE, two individual MAC entities are configured and one for Uu path and the other for PC5 path. 

Proposal 2: RAN2 to discuss the support of fast activation/deactivation on PC5 link in addition to RRC signalling based multi-path change.   
Proposal 3: For scenario 2, remote UE should report the inter-UE association information to gNB.
