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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]With the start of normative work on multi-path in last RAN2 meeting, we have the following conclusions and some open issues for MP scenario 2. In this contribution, we will discuss those open issues of scenario 2. 
 -  As agreed before, RAN2 deprioritizes association mechanism between anchor UE and relay UE from CN to RAN.
-  gNB provides bearer mapping information to relay UE through dedicated signalling.
[bookmark: _Hlk59519022]Discussion
Terminology
During study item, the terms specific to scenario 2 has been discussed, however, the terminology is still FFS. 
As we clarifies with the discussion on scenario 2, the typical scenario of UE aggregation is to address the restricted UL bitrates and fulfills the 5G UL wide bandwidth service requirement. The linking topology in scenario 2 we expect is anchor UE connects to more than one associated UE. So, the terms “anchor UE” and “associated UE” are suggest to be used for scenario 2. 
[bookmark: OLE_LINK1]Proposal 1:  Terms “anchor UE” and “associated UE” are suggested to be used for scenario 2. 
SRB1/2 configuration
For scenario 2, it has been agreed that SRB can be configured at least on the direct path. For the indirect path, the mainly motivation is to enhance Uplink transmission throughput and reliability. The indirect path is always added after the direct path establishment. The non-split SRB1/2 is not needed to be reconfigured on indirect path for scenario 2. However, the split SRB1/2 is allowed to be configured on indirect path, the primary path of the split SRB1/2 is always configured on the direct path.
Proposal 2: Non-split SRB1/2 on indirect path is not supported for scenario 2. 
Proposal 3: Split SRB1/2 on indirect path is supported for scenario 2 and primary path of the split SRB1 and SRB2 is always on direct path.
UE association 
The UE association issue in scenario 2 had been discussed, and RAN2 decided to deprioritizes association mechanism between anchor UE and associated UE from CN to RAN. More details about UE association have not been concluded yet. 
UE association between anchor UE and associated UE is assumed as pre-configured or static. gNB pre-configures the associated UE information to an authorized UE, before indirect path is added to anchor UE. Considering the  flexibility of associated UE selection in scenario 2, anchor UE can inform gNB with one or more candidate associated associated UE and gNB make decision on the selection of the associated UE.  
Proposal 4: gNB pre-configures candidate associated UEs to anchor UE.
Proposal 5: Anchor UE can inform gNB with one or more candidate associated UE and gNB decides the associated UE. 
With the assumption that gNB pre-configures the associated UE information to an authorized UE, and anchor UE reports candidate associated UE to gNB. How to identify the associated UE should be further discussed. The associated UE in scenario 2, it can be in RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED state. For associated UE in RRC_CONNECTED state, C-RNTI can be used as associated UE ID. For associated UEs in RRC_IDLE/RRC_INACTIVE, temporary or local ID can be pre-configured as UE identification.
Proposal 6：Ask RAN2 to discuss the associated UE ID among C-RNTI or temporary/local ID.
For scenario 2, it was agreed that it is left to UE implementation to trigger the RRC_IDLE/RRC_INACTIVE target associated UE to initiate RRC connection establishment procedure. However, if the associated 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 anchor UE reports the associated UE or when gNB decides the associated UE. We have some concerns on the idea that anchor UE triggers the RRC_IDLE/RRC_INACTIVE associated UE into RRC_CONNECTED state while reporting the associated 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 7. The RRC state can be taken into account when anchor UE reports the candidate associated UE or when gNB decides the associated UE. 
Bearer mapping configuration
In RAN2 #121 meeting, it was concluded that gNB provides bearer mapping information to associated UE through dedicated signalling. We further discuss the bearer mapping information here. 1:1 bearer mapping between anchor UE’s RB and Uu RLC channel of associated UE, only LCID is needed to over uu link in scenario 2. When gNB reconfigures the anchor UE to add the indirect path, the mapping between the radio bearer of anchor UE and the RLC logical channel information of associated UE is contained in this reconfiguration message. Such mapping rule is also included in RRC reconfiguration message to associated UE. With such configuration for both anchor UE and associated 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. Legacy IE, RadioBearerConfig for radio bearer of anchor UE and RLC-BearerConfig for uu RLC entity of associated UE can be used to configure anchor UE and associated UE. 
Proposal 8：gNB configures anchor UE and associated UE with the mapping between the radio bearer of anchor UE and the LCID (uu RLC entity) of associated UE.
Proposal 9: RadioBearerConfig for radio bearer of anchor UE and RLC-BearerConfig for uu RLC entity of associated UE can be used to configure anchor UE and associated UE.
UE to UE link failure handling
RAN2 have discussed how to handle the failure over UE-to-UE link in scenario 2 and agreed that detection of UE-UE link failure is supported based on UE implementation. The indirect link between anchor UE and associated UE is not specified in 3GPP, but the indirect connection is setup, release and modified by network. So, anchor UE should report UE to UE link failure to network via direct path, once the link failure is detected for link recovery. gNB can reconfigure the anchor UE, e.g. configure another aggregated UE to the anchor UE for indirect link recovery, similar as scenario 1. With the above discussion, it is propose to support case G in scenario 2 that anchor UE operating in multi-path changes to a new associated UE for the indirect path while keeping the direct path under the same gNB.
Proposal 10：Anchor UE reports UE to UE link failure to gNB once the indirect link failure is detected.
Proposal 11: Case G (indirect path change) can be supported for scenario 2.
Indirect path adding/release
For scenario 2, the link between UE to UE are non-standard interface, the link establishment procedure is out of 3GPP scope. In addition, the multi-path establishment trigger event may be different from scenario 1, which is based on measurement report. In our understanding, for scenario 2, the multi-path establishment can be triggered by UE assistant information report or by gNB implementation, such as, measurement report similar as SL associated, UE buffer size status report for UE triggered multi-path establishment, and service/traffic type or some other pre-configuration for gNB implementation triggered multi-path establishment. Here, we suggest RAN2 to have further discussion on that.
Proposal 12: Ask RAN2 to discuss the trigger event for multi-path establishment in scenario 2.  
As in Fig.1, anchor UE with direct path adds the indirect path for multi-path for scenario 2,
Step 1: anchor UE reports trigger event relative information to gNB (FFS), or gNB triggered indirect path adding with gNB implementation. (FFS)
Step 2: gNB decides to add indirect path for the anchor UE.
Step 3: gNB sends the RRC Reconfiguration message to anchor UE, which indicates the associated UE for indirect path, the association between E2E PDCP and uu RLC channel of associated UE, data duplication or split related configuration. 
Step 4: gNB sends the RRC Reconfiguration message to associated UE, which contains the bearer mapping from E2E RB to uu RLC channel of associated UE.
[bookmark: OLE_LINK3]Step 5: anchor UE/associated UE establish non-standard link. (without 3GPP impact)
Step 6/7: anchor UE/associated UE sends the RRC Reconfiguration complete message to gNB.


Fig.1 Anchor UE adds indirect path for multi-path establishment for scenario 2
Proposal 13: It is proposed to agree Fig.1 as baseline for indirect path adding for scenario 2.
As in Fig.2, anchor UE configured multi-path release the indirect path for multi-path for scenario 2,
Step 1: gNB decides to release the indirect path. 
Step 2: gNB sends the RRC Reconfigure message to anchor UE to release the indirect path, which can include bearer reconfiguration.
Setp 3: gNB sends the RRC Reconfigure message to associated UE to release the anchor UE related configuration.
Step 4: anchor UE or associated UE release non-standard link.(without 3GPP impact)


Fig.2 Anchor UE release indirect path for scenario 2
Proposal 14: It is proposed to agree Fig.2 as baseline for indirect path release for scenario 2.
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 anchor UEs associated to one associated UE, the SRAP is necessary to distinguish the packets from different anchor UEs encapsulated in one logical channel. Conversely, as in scenario 2, one associated UE connects to more than one anchor UE, where SRAP is not needed and the data routing for split bearers can be taken over by PDCP, as illustrated in Figure 3-1 for UP and figure 3-2 for CP.


Figure.3-1 DC-like UP protocol stack for scenario 2


Figure.3-2 DC-like CP protocol stack 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.3-3. 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.3-3 UP protocol stack for scenario 2 (DAPS-like)


Figure.3-4 CP protocol stack for scenario 2 (DAPS-like)
Proposal 15: Agree TP to TR 38.836 as in Annex.
[bookmark: _GoBack]Conclusions
According the above discussion we have following proposals: 
Proposal 1: Terms “anchor UE” and “associated UE” are suggested to be used for scenario 2. 
Proposal 2: Non-split SRB1/2 on indirect path is not supported for scenario 2. 
Proposal 3: Split SRB1/2 on indirect path is supported for scenario 2 and primary path of the split SRB1 and SRB2 is always on direct path.
Proposal 4: gNB pre-configures candidate associated UEs to anchor UE.
Proposal 5: Anchor UE can inform gNB with one or more candidate associated UE and gNB decides the associated UE. 
Proposal 6：Ask RAN2 to discuss the associated UE ID among C-RNTI or temporary/local ID.
Proposal 7. The RRC state can be taken into account when anchor UE reports the candidate associated UE or when gNB decides the associated UE. 
Proposal 8：gNB configures anchor UE and associated UE with the mapping between the radio bearer of anchor UE and the LCID (uu RLC entity) of associated UE.
Proposal 9: RadioBearerConfig for radio bearer of anchor UE and RLC-BearerConfig for uu RLC entity of associated UE can be used to configure anchor UE and associated UE.
Proposal 10：Anchor UE reports UE to UE link failure to gNB once the indirect link failure is detected.
Proposal 11: Case G (indirect path change) can be supported for scenario 2.
Proposal 12: Ask RAN2 to discuss the trigger event for multi-path establishment in scenario 2.  
Proposal 13: It is proposed to agree Fig.1 as baseline for indirect path adding for scenario 2.
Proposal 14: It is proposed to agree Fig.2 as baseline for indirect path release for scenario 2.
Proposal 15: Agree TP to TR 38.836 as in Annex.
Annex
(TP to TR 38.836 for SL relay enhancement)
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 scenario 2 are described in Figure 4.x.1.1-1 and Figure 4.x.1.1-2 for DC-like architecture, Figure 4.x.1.1-3 and Figure 4.x.1.1-4 for DAPS-like architecture.


Figure 4.x.1.1-1:User plane protocol stack for scenario 2 (DC-like)


Figure 4.x.1.1-2:Control plane protocol stack for scenario 2(DC-like)


Figure.4.x.1.1-3 User plane protocol stack for scenario 2 (DAPS-like)


Figure.4.x.1.1-4 Control plane protocol stack for scenario 2 (DAPS-like)
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