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1	Introduction
The following are the agreements from the last meeting on the SRB handling in multipath relays: 
Agreements:
[bookmark: _Hlk117842885]For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path. FFS if there are restrictions on the configuration and if they can be configured on both paths.
We discuss the above agreements and the handling of the PCell in this contribution. 
[bookmark: _Ref178064866]2	Discussion
2.1 PCell Definition
During the offline email discussion in the previous meeting, companies expressed their view on the location of the PCell in a multipath relaying scenario with the two options being discussed, configure PCell only on the cells of the direct path or configure PCell either on the cells of the direct path or indirect path. We believe based on current/legacy specifications, the notion of a PCell can only be associated with a direct connection i.e., over the Uu-link and is defined as the cell towards which the UE performed handover to or established the RRC connection towards. This is because, a remote UE operating in a multipath scenario with a direct (Uu) link should support legacy Uu features like Carrier Aggregation (CA), beam management, synchronization and a whole lot of other Uu functionalities defined with the notion of such a PCell on the Uu-link.  
Observation 1 A remote UE operating in a multipath scenario with a direct (Uu) link that should support legacy Uu features like CA, beam management, synchronization and a whole lot of other functionalities are defined with the notion of a PCell over the Uu-link. 
Further, in a multipath scenario, we also support the case that we start with an indirect path first and then add the direct path under the same gNB. In this case, when we only have an indirect path first, it is possible that as in Rel-17, for all practical purposes the cell associated with the indirect path can be the PCell. However, in Rel-17, the intention to keep the concept of the PCell over the indirect path was to only align the existing wording in the specification and avoid having more relay specific spec impact. There was no technical reason and no impact/bearing on the Rel-17 U2N relaying functionality to have this concept over the indirect path.
Observation 2 In Rel-17, the intention to keep the concept of the PCell over the indirect path was to only align the existing wording in the specification and avoid having more relay specific spec impact. There was no technical reason and no impact/bearing on the Rel-17 U2N relaying functionality to have the PCell concept over the indirect path
As a result, the concept of PCell is not applicable to the indirect path in any case and does not matter if the indirect path is first established. 
Proposal 1 The concept or notion of a PCell is not applicable to the indirect path
Furthermore, not defining the PCell over the direct link leads to unnecessary restrictions on legacy Uu functionalities. In the case of CA for example, only the PCell is configured with an RLM procedure i.e., using reference signals to continuously monitor the link. As already agreed in the previous meeting, there is no RLM procedure over the indirect link. Hence, without a PCell definition over the Uu link, the CA functionality would have unnecessary restrictions for operating over the direct path.   
Proposal 2 In Scenario-1 and Scenario-2, for a remote UE operating in a multipath scenario, only one of the cells associated with the direct path of the remote UE should be considered as the PCell
2.2 SRB1/2 Signaling, Scenario-1, Scenario-2
2.2.1 Scenario-1
For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
In Scenario-1, for the FFS if SRB1/SRB2 can be configured on different paths from one another, we believe this is not a sensible configuration. In general, with multiple links, the CP signalling should be performed on the most robust of the available links. 
Observation 3 In a scenario with multiple paths/links, CP signaling in general should be performed only on the most robust and stable path available. 
For example, if the direct path is more robust, then SRB1/SRB2 should be configured to together on the direct path. It would not make sense to configure SRB1 on the direct (more robust) path and SRB2 on the indirect (less robust) path. If the indirect path is more robust, SRB1/SRB2 should be configured together on the indirect path.  
Proposal 3 For Scenario-1, SRB1 and SRB2 should not be configured on different paths from one another.
Based on the proposal above, without a MP split SRB configured, for both UL and DL, SRB1/SRB2 can be mapped:
i. Only on the direct path
ii. Only on the indirect path
Proposal 4 For Scenario-1, without a MP split SRB, SRB1/SRB2 can be transmitted only on the direct path or only on the indirect path. 
With a MP split SRB configured, SRB1/SRB2 can be mapped:
i. Only on the direct path 
ii. Only on the indirect path 
iii. On both direct and indirect paths – As duplicate bearer or split (data) bearer
[bookmark: _Toc115300332][bookmark: _Toc115300609][bookmark: _Toc115300707][bookmark: _Toc115356682][bookmark: _Toc115360554]In the downlink (DL), the selection of the transmission path for SRB1/SRB2, as in legacy, should be up to network implementation. For uplink (UL) transmissions, the CP signaling needs to be performed on the best or most robust path available. Under reasonable Uu-coverage, the direct path is more robust and stable than the indirect path due to the mobility of the relay UEs and the dependency on two paths. Using only the indirect path for CP signalling can lead to unnecessary failures. 
In both UL and DL, when the remote UE is at the cell-edge and is power limited on the direct path, PDCP duplication can be performed over both paths to improve reliability. In addition, a data split can also be configured to distribute the load among the two paths with a split threshold setup only for the UL (for e.g., with an ul-DataSplitThreshold). Although we think that the data split is not useful for SRBs. 

Proposal 5 For Scenario-1, with a MP split SRB for SRB1/SRB2:
a. In DL, it is up to network implementation to select the direct path, indirect path or both paths for transmission.
b. In UL, transmission can be performed only on the direct path as the baseline or on both paths if duplication is configured.
2.2.2 Scenario-2
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.
For Scenario-2, to support SRB transmission over the indirect path, there was quite a bit of discussion in the last meeting about the differentiation of SRB/DRB at the relay UE especially without an adaptation layer over the Uu-hop. In our companion contribution [1], we discuss that the adaptation layer over the Uu-interface and our understanding is that given the restriction the relay UE serves only one remote UE, there is no need for this adaptation layer. 
In addition, given that the remote UE can differentiate between the data PDU for SRB/DRB and control PDUs, we can rely on remote UE/relay UE implementation to differentiate between SRB/DRB over the ideal link.
Observation 4 Any differentiation between SRB(s)/DRB(s) over the ideal link can be left to UE implementation
At the relay UE, with 1:1 bearer mapping and different set of Uu logical channels for relay local traffic and relayed traffic, SRB/DRB differentiation also be left to UE implementation.     
Observation 5 Over the Uu hop, with 1:1 bearer mapping and different set of Uu logical channels for relay local and relayed traffic, SRB/DRB differentiation can also be left to UE implementation. 
Without a MP split bearer, we believe SRB1/SRB2 should not be configured over the indirect path, given that Scenario-2 primarily targets a remote UE with a direct (Uu) link to the network that may need to boost the UL throughput using relay UEs over the indirect path. In this case, it is assumed that the remote UE will always have a reasonable direct (Uu) link to the network. In which case, without a MP split SRB, SRB1 and SRB2 will always be configured over the direct path.
Proposal 6 For Scenario-2, without a MP split SRB, SRB1 and SRB2 need not be configured only over the indirect path.
With a MP-split bearer, especially in cell-edge scenarios, performing duplication on both paths can improve reliability. This would require MP-split configuration to be setup and to rely again on remote UE/relay UE implementation to differentiate between SRBs/DRBs at the relay UE. In DL, as in Scenario-1, it can be left to network implementation as to which path can be chosen. In the UL, the remote UE can perform the transmission of SRB1/SRB2 only over the direct path or duplicate over the direct and indirect paths.
Proposal 7 For Scenario-2, with a MP split SRB for SRB1/SRB2:
a. In DL, it is up to network implementation to select the direct path, indirect path or both paths for transmission.
b. In UL, transmission can be performed only on the direct path or on both paths if duplication is configured.
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
Based on the discussion in the previous sections, we have the following observations:
1. A remote UE operating in a multipath scenario with a direct (Uu) link that should support legacy Uu features like CA, beam management, synchronization and a whole lot of other functionalities are defined with the notion of a PCell over the Uu-link
Observation 2 In Rel-17, the intention to keep the concept of the PCell over the indirect path was to only align the existing wording in the specification and avoid having more relay specific spec impact. There was no technical reason and no impact/bearing on the Rel-17 U2N relaying functionality to have the PCell concept over the indirect path
Observation 3 In a scenario with multiple paths/links, CP signaling in general should be performed only on the most robust and stable path available
Observation 4 Any differentiation between SRB(s)/DRB(s) over the ideal link can be left to UE implementation
Observation 5 Over the Uu hop, with 1:1 bearer mapping and different set of Uu logical channels for relay local and relayed traffic, SRB/DRB differentiation can also be left to UE implementation. 
Based on the discussion in the previous sections we propose the following:
Proposal 1 The concept or notion of a PCell is not applicable to the indirect path
Proposal 2 In Scenario-1 and Scenario-2, for a remote UE operating in a multipath scenario, only one of the cells associated with the direct path of the remote UE should be considered as the PCell
Proposal 3 For Scenario-1, SRB1 and SRB2 should not be configured on different paths from one another.
Proposal 4 For Scenario-1, without a MP split SRB, SRB1/SRB2 can be transmitted only on the direct path or only on the indirect path. 
Proposal 5 For Scenario-1, with a MP split SRB for SRB1/SRB2:
a. In DL, it is up to network implementation to select the direct path, indirect path or both paths for transmission.
b. In UL, transmission can be performed only on the direct path as the baseline or on both paths if duplication is configured.
Proposal 6 For Scenario-2, without a MP split SRB, SRB1 and SRB2 need not be configured only over the indirect path.
Proposal 7 For Scenario-2, with a MP split SRB for SRB1/SRB2:
a. In DL, it is up to network implementation to select the direct path, indirect path or both paths for transmission.
b. In UL, transmission can be performed only on the direct path or on both paths if duplication is configured.
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