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1. Introduction
In RAN2#119-e, the following agreements were made [1].
	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.

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.


[bookmark: _GoBack]This contribution provides our considerations on multipath of sidelink relay.
2. Discussion
2.1 Considerations on Scenario#1
2.1.1 Basic Management Procedures
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]As per the scenario 1 of the objective on multipath, Remote UE is connected to the same gNB via one direct path and one indirect path via Layer-2 UE-to-Network relay. It is possible that:
· scenario 1.1: Remote UE and Relay UE of the indirect path are served by the same cell, and
· scenario 1.2: Remote UE and Relay UE of the indirect path are served by different cells of the same gNB.
For NR-DC, MN and SN can be served by the same gNB [2]. For scenario 1.2, since Remote UE and Relay UE are served by different cells of the same gNB, it is possible to model these two cells as in MN/MCG and in SN/SCG separately. Therefore, procedures for NR-DC management can be adopted for the management of multipath of sidelink relay, and some modifications are needed, such as introducing procedures for the relay bearer configuration. 
For scenario 1.1, whether these procedures for NR-DC management can be applied to it needed further study since both Relay UE and Remote UE are served by the same cell rather than different cells as in scenario 1.2. If those procedures are not applicable to scenario 1.1, some new procedures need to be defined, which will introduce more work load for standardization.
[bookmark: _Toc110242630][bookmark: _Toc115108074][bookmark: _Toc115109055][bookmark: _Toc115109481][bookmark: _Toc115424818]RAN2 to consider procedures for NR-DC management as the baseline to manage intra-gNB multipath, especially for intra-gNB multipath with Remote UE and Relay UE served by different cells of the same gNB.
[bookmark: _Toc110242631][bookmark: _Toc115108075][bookmark: _Toc115109056][bookmark: _Toc115109482][bookmark: _Toc115424819]For intra-gNB multipath with Remote UE and Relay UE served by the same cell, RAN2 to further study on reusing NR-DC procedures or define new procedures.
Assuming that the intra-gNB multipath is modeled as NR-DC, Relay UE can be served by either MN or SN, so that the indirect path can be managed by either MN or SN. And there is no need to restrict that the relay UE or indirect path is always managed by the MN. Therefore, if the indirect path is controlled by SN, the SN addition procedure can be used to add the indirect path, and the configuration of relay channel is executed during this procedure. On the other hand, if the indirect path is controlled by the MN, the legacy SN addition procedure can be used to add the direct path.
[bookmark: _Toc110242632][bookmark: _Toc115108076][bookmark: _Toc115109057][bookmark: _Toc115109483][bookmark: _Toc115424820]RAN2 to use the SN addition procedure to configure the SN together with the relay channel if the indirect path is controlled by SN.
2.1.2 MP split bearer
At the previous meeting, companies agreed to introduce MP split bearer for multipath relaying. PDCP splitting and PDCP duplication are basic functions provided by split bearer of NR-DC. Similarly, PDCP splitting and PDCP duplication could be supported for MP bearer of multipath scenario to improve the throughput and reliability/robustness. So we propose:
[bookmark: _Toc115108077][bookmark: _Toc115109058][bookmark: _Toc115109484][bookmark: _Toc115424821]For MP split bearer, PDCP splitting and PDCP duplication should be supported.
2.2 Considerations on Scenario#2
2.1.1 Protocol Stack
At the previous meeting, whether to configure the SRAP layer over PC5 hop was not decided. One simple implementation for Scenario#2 is only one RB is configured for the indirect path. However, a future proof solution is to configure more than one RB for the indirect path. Thus, the SRAP layer is essential for Scenario#2 to perform bearer mapping of the PC5 hop. So we propose: 
[bookmark: _Toc115109059][bookmark: _Toc115109485][bookmark: _Toc115424822]SRAP layer is adopted for the bearer mapping over PC5 hop for Scenario#2.
Additionally, the UE-UE inter-connection of the indirect path is assumed to be ideal, which means that no RLC channel is configured between Remote UE and Relay UE. Thus, Relay UE are not able to determine one RB is for SRB or DRB based on the RLC channel transmitting it. Moreover, the same problem occurs when MP split bearer is configured. So we propose:
[bookmark: _Toc115109060][bookmark: _Toc115109486][bookmark: _Toc115424823]RAN2 to discuss whether to configure SRB and DRB on the indirect path simultaneously for Scenario#2.
[bookmark: _Toc115424824]RAN2 to discuss whether to configure split bearer for Scenario#2.
If SRB and DRB are configured on the indirect path simultaneously, or if the MP split bearer is configured, an extra specification effort is needed to differentiate SRB from DRB. Currently, the SRAP layer is used to identify Remote UE and enable bearer mapping. Therefore, even if the SRAP layer is adopted, the above-mentioned problem also needs to be addressed. So we propose:
[bookmark: _Toc115424825]RAN2 to discuss how to differentiate SRB from DRB for Scenario#2, if they are configured on the indirect path simultaneously.
3. [bookmark: _Toc77689036][bookmark: _Toc77689047][bookmark: _Toc77689058][bookmark: _Toc77689069][bookmark: _Toc77689080][bookmark: _Toc77689091][bookmark: _Toc77689102][bookmark: _Toc77689113][bookmark: _Toc77689124]Conclusion
Proposal 1:	RAN2 to consider procedures for NR-DC management as the baseline to manage intra-gNB multipath, especially for intra-gNB multipath with Remote UE and Relay UE served by different cells of the same gNB.
Proposal 2:	For intra-gNB multipath with Remote UE and Relay UE served by the same cell, RAN2 to further study on reusing NR-DC procedures or define new procedures.
Proposal 3:	RAN2 to use the SN addition procedure to configure the SN together with the relay channel if the indirect path is controlled by SN.
Proposal 4:	For MP split bearer, PDCP splitting and PDCP duplication should be supported.
Proposal 5:	SRAP layer is adopted for the bearer mapping over PC5 hop for Scenario#2.
Proposal 6:	RAN2 to discuss whether to configure SRB and DRB on the indirect path simultaneously for Scenario#2.
Proposal 7:	RAN2 to discuss whether to configure split bearer for Scenario#2.
Proposal 8:	RAN2 to discuss how to differentiate SRB from DRB for Scenario#2, if they are configured on the indirect path simultaneously.
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