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[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In last RAN2#119bis e-meeting, there was an extensively discussion for scenario 2, and RAN2 achieved great progress as follows: 
The relay UE is restricted to serve only one remote UE in Scenario 2.
For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17. 
RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.
RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.
RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.
[bookmark: OLE_LINK2]Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE (as in Proposal 1A) and different Uu RLC channels can be assumed for the remote UE and the relay UE (as in Proposal 5A).
Working assumptions:
Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.
Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.
Do not specify adaptation layer over Uu link for scenario 2 in RAN2.
For UE-to-UE link and uu link, it is very clear about the data PDU delivery.  In this contribution, we will discuss the FFS in uu link and focus on L2 protocol designs for scenario 2. 
[bookmark: _Hlk59519022]Discussion
Bearer mapping in Uu link and the PDCP PDUs delivery issues in scenario 2, have been discussed in online and email discussion. 1:1 bearer mapping between remote UE’s RB and Uu RLC channel of relay UE, only LCID is needed to over uu link in scenario 2. When gNB reconfigures the remote UE to add the indirect path, the mapping between the radio bearer of remote UE and the RLC logical channel information of relay UE is contained in this reconfiguration message. Such mapping rule is also included in RRC reconfiguration message to relay UE. With such configuration for both remote UE and relay UE, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link.
Proposal 1：When gNB adds the indirect path to remote UE for scenario 2, the mapping between the radio bearer of remote UE and the RLC logical channel information of relay UE is contained in RRC reconfiguration message to remote UE and relay UE.
With the progress on topology and the presence of adaption layer for scenario 2, it is very clear that the protocol stack for scenario 1 and 2 are different. The typical scenario 1 is multiple remote UEs associated to one Relay, the SRAP is necessary to distinguish the packets from different remote UEs encapsulated in one logical channel, as shown in Figure 1-1 for UP and figure1-2 for CP. Conversely, as in scenario 2, one remote UE connects to more than one relay UE, where SRAP is not needed and the data routing for split bearers can be taken over by PDCP, as illustrated in Figure 2-1 for UP and figure 2-2 for CP.


Figure.1-1 UP protocol stack for scenario 1



Figure.1-2 CP protocol stack for scenario 1
Proposal 2: Agree the UP and CP protocol stack as Figure 1-1 and Figure 1-2, for scenario 1. 



Figure.2-1 DC-like UP protocol stack for scenario 2 



Figure.2-1 DC-like CP protocol stack for scenario 2 
Proposal 3: Agree the UP and CP protocol stack as Figure 2-1 and Figure 2-2, for scenario 2. 
Alternatively, for UE aggregation in scenario 2, we propose another possible kinds of protocol stack, DAPS like, which is shown as Figure.3. Regarding DC-like UE aggregation, as illustrated in figure.5, the aggregated RB will be configured with only one PDCP entity with full functions located in anchor UE to handle data split between two paths, whereas the aggregated RB configured with two or multiple RLC entities for different UEs respectively, which are involved in the delivery of the aggregated service. For DAPS-like UE aggregation, the aggregated RB will be configured with two or multiple PDCP entities and RLC entities for different UEs respectively, which are involved in the delivery of the aggregated service. Besides, PDCP in anchor UE will response for the unified SN allocation across the anchor UE and aggregated UE(s). PDCP SDU with allocated SN will be further handled by PDCP in aggregated UE for security and ROHC. 



Figure.3 UP protocol stack for scenario 2(DAPS-like)
Proposal 4: RAN2 is proposed to consider the DAPS-like protocol stack for scenario 2.
Conclusions
According the above discussion we have following proposals: 
Proposal 1：When gNB adds the indirect path to remote UE for scenario 2, the mapping between the radio bearer of remote UE and the RLC logical channel information of relay UE is contained in RRC reconfiguration message to remote UE and relay UE.
Proposal 2: Agree the UP and CP protocol stack as Figure 1-1 and Figure 1-2, for scenario 1. 
Proposal 3: Agree the UP and CP protocol stack as Figure 2-1 and Figure 2-2, for scenario 2. 
Proposal 4: RAN2 is proposed to consider the DAPS-like protocol stack for scenario 2.
Annex
(TP to TR38.836)
4.x	Multi-path for L2 U2N relay
4.x.1	Architecture and Protocol Stack
4.x.1.1	Protocol Stack
The protocol stacks for user plane and control plane of multi-path architecture are described in Figure 4.x.1.1-1 and Figure 4.x.1.1-2 for scenario 1, and Figure 4.x.1.1-3 and Figure 4.x.1.1-4 for scenario 2.
For multi-path scenario 1, the adaptation layer is placed over indirect link. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between Remote UE and UE-to-Network Relay UE and the link between UE-to-Network Relay UE and the gNB). 
For multi-path scenario 2, the adaptation layer is absence for both non-standard link and uu link of indirec link. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in link between UE-to-Network Relay UE and the gNB.  


 Figure 4.x.1.1-1: User plane protocol stack for scenario 1


Figure 4.x.1.1-2:Control plane protocol stack for scenario 1


Figure 4.x.1.1-3:Control plane protocol stack for scenario 2



Figure 4.x.1.1-4:Control plane protocol stack for scenario 2
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