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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]Until RAN2#120 e-meeting, multi-path relay study phase is completed and proceed to normative work for both scenarios 1 and 2. For scenario 2, we have the following conclusion and some open issues left to normative work,
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).
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.
How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.
In this contribution, we will discuss the the open issues of scenario 2. 
[bookmark: _Hlk59519022]Discussion
1:1 mapping configuration
Bearer mapping in Uu link and the PDCP PDUs delivery issues in scenario 2, has been discussed in study phase. 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：gNB configures remote UE and relay UE with the mapping between the radio bearer (PDCP entity) of remote UE and the LCID (RLC entity) of relay UE, when the indirect path addition for remote UE.
[bookmark: OLE_LINK1]UE association 
In scenario 2, gNB should identify the association between remote UE and relay UE before the indirect path adding. As we agreed in SI, this relation between remote UE and relay UE is assumed as pre-configured or static. gNB pre-configures the associated UE information to an authorized UE. As to whether the UE association is transparent to CN, we can have further discussion on that. With multi-path intention, remote UE can inform gNB with one or a list of candidate associated relay UE ID and gNB decides the associated UE to remote UE.  
Proposal 2: gNB Pre-configures candidate associated UE to remote UE.
Proposal 3：Ask RAN2 to discuss whether the UE association is transparent to CN.
Proposal 4: Remote UE can inform gNB with one or a list of candidate associated relay UE ID and gNB decides the associated UE to remote UE. 
With the assumption that gNB pre-configures the associated UE information to an authorized UE, the associated UE ID can be C-RNTI or another temporary/local ID.
Proposal 5：Ask RAN2 to discuss the associated UE ID among C-RNTI or another temporary/local ID.
For scenario 2, it was agreed that it is left to UE implementation to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. However, if the relay UE is in RRC connected state before the gNB configure it, it will avoid latency caused by RRC establishment. The RRC state can be taken into account when remote UE reports the associated UE or when gNB decides the associated UE. We have some concerns on the idea that remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE into RRC_CONNECTED state while reporting the relay UE information. For the UE selected as associated UE, it may accelerate the multi-path establishment procedure. But, for UE who are not chosen, it brings extra expanses. 
Proposal 6. The RRC state can be taken into account when remote UE reports the associated UE or when gNB decides the associated UE. 
UE to UE link failure handling
RAN2 have discussed how to handle the failure over UE-to-UE link in scenario 2 . But companies had different views on that. The indirect link between remote UE and relay UE is not specified in 3GPP, but the connection is setup, release and modified by network. So, remote UE should report UE to UE link failure to network via direct path, once the link failure is detected. gNB can reconfigure the remote UE, e.g. configure another aggregated UE to the remote UE.  
Proposal 7： Remote UE reports UE to UE link failure to gNB once the indirect link failure is detected.
Protocol stack
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 8: 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 
[bookmark: _GoBack]Proposal 9: Agree the UP and CP protocol stack as Figure 2-1 and Figure 2-2, for scenario 2. 
Conclusions
According the above discussion we have following proposals: 
Proposal 1：gNB configures remote UE and relay UE with the mapping between the radio bearer (PDCP entity) of remote UE and the LCID (RLC entity) of relay UE, when the indirect path addition for remote UE.
Proposal 2: gNB Pre-configures candidate associated UE to remote UE.
Proposal 3：Ask RAN2 to discuss whether the UE association is transparent to CN.
Proposal 4: Remote UE can inform gNB with one or a list of candidate associated relay UE ID and gNB decides the associated UE to remote UE. 
Proposal 5：Ask RAN2 to discuss the associated UE ID among C-RNTI or another temporary/local ID.
Proposal 6. The RRC state can be taken into account when remote UE reports the associated UE or when gNB decides the associated UE. 
Proposal 7：Remote UE reports UE to UE link failure to gNB once the indirect link failure is detected.
Proposal 8: Agree the UP and CP protocol stack as Figure 1-1 and Figure 1-2, for scenario 1. 
Proposal 9: Agree the UP and CP protocol stack as Figure 2-1 and Figure 2-2, for scenario 2. 
Proposal 10: 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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