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1 Introduction
In last few RAN2 meetings, multi-path relaying related issues have been widely discussed and much progress has been made. However, there are still some open issues and stage-3 details left for further discussion, for both scenarios 1 and 2. 
In this contribution, we would like to share our opinions on the following user plane open issues based on the agreements reached in previous RAN2 meetings.
· Whether CA duplication is applied to the direct path of the remote UE or the Uu link of the relay UE.
· Activation/Deactivation of PDCP duplication.
2 Discussion
Whether CA duplication is applied to the remote/relay UE
In order to provide enhanced user data reliability compared to a single link, packet duplication is support in multi-path relaying scenarios. In previous RAN2 meeting, RAN2 has reached the following agreement.
Agreement:
For Scenario-1/2, PDCP duplication of DRB is controlled by legacy Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE delivered via direct path.
To reuse the legacy duplication mechanism, it is better to further clarify whether legacy CA duplication is applied to the remote/relay UE in multi-path scenarios.
Regarding whether CA duplication is applied to the Uu link of the relay UE, we think it is not needed at least for the indirect path data from/to the remote UE. If high reliability is required for the user data from the remote UE, the duplication of direct path and indirect path of the remote UE could be used. Thus, we suggest only supporting one leg in the indirect path for MP duplication in this release.
Proposal 1: CA duplication is not applied to the Uu link of the relay UE for the remote UE traffic. Only one leg is allowed in the indirect path for MP duplication.
Regarding whether CA duplication is applied to the remote UE, we also think it is not necessary to have such double duplication. If CA duplication is configured or enabled in Uu link of the remote UE, then there is no need to further configure duplication for multi-path relaying. Besides, the following agreement was achieved in RAN2#119.
Agreement:
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.
Based on the above agreement, for MP split bearer, only one Uu RLC channel is configured for one PDCP entity for MP split bearer, so that CA duplication in the direct path is not considered. To reused the legacy duplication mechanism as much as possible, we suggest RAN2 focus on fundamental mechanism of packet duplication in multi-path scenarios without considering the coexistence of other duplication scenarios. Only 2-leg duplication, i.e. one leg on the direct path and one leg on the indirect path of the remote UE, is considered in multi-path scenarios. 
Proposal 2: RAN2 confirms that CA duplication is not applied to the direct path of the remote UE. Duplication with more than 2 legs is not supported in multi-path relaying scenarios.
Activation/Deactivation of PDCP duplication
As agreed in previous RAN2 meeting, the legacy Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE are reused to control the PDCP duplication of DRB in multi-path relaying scenarios. Regarding how to use the legacy MAC CEs and the details of field descriptions, further discussion or clarification might be needed.
In the Duplication Activation/Deactivation MAC CE, the Di field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity as specified in TS 38.321. In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). While in multi-path scenarios, there is only MCG for the remote UE. As specified in TS 38.300 clause 16.1.3, primary RLC entity cannot be deactivated, and when duplication is deactivated for a DRB, all secondary RLC entities associated to this DRB are deactivated. The same principle could apply to the packet duplication in multi-path relaying scenarios. For scenario 1, it is clear that only the (secondary) RLC entity on the non-primary path associated to this DRB could be deactivated. For scenario 2, further clarification might be needed e.g. adding a note, since there is no associated RLC entity over the indirect path. But there is no need to introduce any new concept for scenario 2, where the N3C link is out of 3GPP scope.
Proposal 3: The Duplication Activation/Deactivation MAC CE can be reused for packet duplication in multi-path relaying scenarios. When duplication is deactivated for a DRB, the (secondary) RLC entity on the non-primary path associated to this DRB is deactivated as legacy. 
Proposal 4: Further clarification is needed for scenario 2 when the Duplication Activation/Deactivation MAC CE is reused. But no need to introduce any new concept for it.
The Duplication RLC Activation/Deactivation MAC CE is used for radio bearers configured with more than two RLC entities. The RLCi field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. If more than two RLC entities are supported in multi-path scenarios, which depends on whether duplication with more than 2 legs is supported or not for MP duplication, then the field description may need further clarifications. For scenario 1, clarification is needed to include the secondary RLC entity(ies) in both direct path and indirect path. For scenario 2, further clarification might be needed since there is no associated RLC entity over the indirect path.
Proposal 5: If duplication with more than 2 legs is supported for MP duplication, further clarification on the field description of RLCi in the Duplication RLC Activation/Deactivation MAC CE is needed for both scenario 1 and 2.
3 Conclusion
In this contribution, we discuss several user plane remaining issues on multi-path relaying based on the agreements reached in previous RAN2 meetings. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: CA duplication is not applied to the Uu link of the relay UE for the remote UE traffic. Only one leg is allowed in the indirect path for MP duplication.
Proposal 2: RAN2 confirms that CA duplication is not applied to the direct path of the remote UE. Duplication with more than 2 legs is not supported in multi-path relaying scenarios.
Proposal 3: The Duplication Activation/Deactivation MAC CE can be reused for packet duplication in multi-path relaying scenarios. When duplication is deactivated for a DRB, the (secondary) RLC entity on the non-primary path associated to this DRB is deactivated as legacy. 
Proposal 4: Further clarification is needed for scenario 2 when the Duplication Activation/Deactivation MAC CE is reused. But no need to introduce any new concept for it.
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