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Introduction
During RAN2#119bis meeting, the multi-path relay was discussed and a lot of agreements have been reached. However, there are following remaining issues need to be further studied for scenario 2:
· Potential cases for multi-path change
· The serving cell modeling of multi-path relaying
· Bearer type for multi-path split bearer
· SIB and paging reception for multi-path remote UE
· RLF recovery handling
· Bearer mapping procedure
In this paper, we will focus on the remaining issues for scenario 2 and present our point of view. 
Discussion
Potential cases for multi-path change
The potential cases for multi-path change of scenario2 have been discussed in RAN2#119bis meeting and there are following FFS issues:
	For scenario 2:
Whether to support the following case can be further discussed for Scenario 2.
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.


In our opinion, in order to simplify the UE aggregation design in Rel-18, it is enough to only consider case A and case C, i.e. the remote UE configured only on the direct path adds/releases the indirect path under the same gNB. It is not necessary to further consider case B, D, E, G. 
Proposal 1: For scenario 2, it is not necessary to consider case B, D, E, G in Rel-18.
The serving cell modeling of multi-path relaying
During the last meeting, the serving cell modeling of multi-path relaying was discussed. Suppose the serving cells of both direct and indirect path are same, this serving cell can be regarded as PCell for remote UE. However, if the direct path and indirect path are for different cells, it is argued which cell should be regarded as PCell and how to regard the other cell.   
With regard to scenario 2, if we only consider multi-path change cases A and C, it means that the remote UE always establishes the RRC connection via the direct path, it means that the cell of direct path is regarded as PCell. Moreover, similar to scenario 1, multi-path remote UE only need to be configured with one cell group for the inter-DU scenario. To be specific, the DU of direct path generates the cell group configuration for multi-path remote UE. For the other DU of indirect path, it only need to configure the PC5 RLC channel and bearer mapping which are not cell group specific. Based on this observation, only one MAC entity should be configured for multi-path remote UE. 
Proposal 2: For scenario 2, if the multi-path remote UE is only allowed to establish the RRC connection via the direct path, the multi-path remote UE regards the serving cell of direct path as PCell. 
Proposal 3: For scenario 2, multi-path remote UE can be configured with only one cell group and correspondingly only one MAC entity.  
Bearer type for multi-path split bearer
During the last meeting, the transmission path for control plane was discussed in RAN2 and the following agreements was reached. As we can see, there is following FFS issue for 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. 


As we can see, it has been agreed that SRB1 and SRB2 can be configured at least on the direct path for scenario 2. It is FFS if there are restrictions on the configuration and if they can be configured on both paths. In our opinion, once the remote UE has been configured with both direct and indirect path, it is possible for the gNB to configure the SRB1/SRB2 with any bearer type, i.e. direct bearer, indirect bearer or multi-path split bearer. Which configuration to use can be based on current channel and load conditions. It is not necessary to restrict the gNB’s implementation. 
Proposal 4: For scenario 2, in addition to direct bearer, indirect bearer and multi-path bearer may be configured for the SRB1 and SRB2.   
SIB and paging reception for multi-path remote UE
It is agreed during RAN2#119bis meeting that R2 aims at reusing R17 mechanism of paging delivery for R18 U2N Relay on the indirect path and legacy mechanism on the direct path, in the multi-path setting when paging is applicable for RRC_CONNECTED. 
With regard to the scenario 2, multi-path remote UE in RRC_Connected only need to acquire system information via direct path. It is not necessary for multi-path remote UE to acquire the system information of serving cell of indirect path since the remote UE anyway need to keep the direct path and perform RRC establishment/re-establishment via direct path when necessary. 
Proposal 5: For scenario 2, remote UE only need to receive system information from direct path.
RLF recovery handling
RLM monitoring and RLF recovery are discussed during RAN2#119bis meeting and the following agreements have been reached:
	Proposal 12	[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope. FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.


With regard to scenario 2, it has been agreed that UE operating in multi-path Relay can perform RLM for Uu interface. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope. FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2. According to the WID of SL relay, it is assumed that the UE-UE connection is ideal connection for scenario 2. However, even for the ideal connection such as wireline based Xn/F1 connnection, the potential failures are identified and reported, such as radio network layer cause, transport layer cause, protocol cause, control processing overload, hardware failure,etc. Based on this observation, it is suggested that the remote UE may report the indirect path failure to gNB via direct path. 
Moreover, remote UE may detect the RLF with gNB. In this case, remote UE may perform its radio link recovery for itself. Actually, it is not clear if the multi-path remote UE may send the direct path failure information to gNB via the indirect path. Suppose the fast recovery is supported, only if both paths are not available or suspended, the remote UE may perform the RRC re-establishment via direct path. 
Proposal 6: For scenario 2, it is suggested that the remote UE may report the indirect path failure to gNB via direct path. 
Proposal 7: For scenario 2, the remote UE can only perform RRC reestablishment via direct path. 
Bearer mapping procedure for Scenario 2
For scenario 2, it has been agreed not to specify adaptation layer over UE-to-UE link and Uu link. Relay UE serves only one remote UE and different Uu RLC channels can be assumed for the remote UE and the relay UE. In addition, only 1:1 bearer mapping is supported over Uu link for the indirect path. So the bearer identification and UE identification is not needed in the data PDU over Uu link. However, it is still FFS how to configure the mapping. 
In our opinion, when gNB configure the relay UE with the Uu RLC channel used for relaying traffic of remote UE, the associated remote UE’s RB ID can be included in the Uu RLC channel configuration. Upon receiving the PDCP PDU from remote UE via UE-to-UE link, the relay UE may be aware of the associated remote UE’s RB ID based on implementation and then deliver the PDCP PDU to the corresponding Uu RLC channel for uplink transmission. 
Proposal 8: When gNB configure the relay UE with the Uu RLC channel used for relaying traffic of remote UE, the associated remote UE’s RB ID can be included in the Uu RLC channel configuration. 
Proposal 9: Upon receiving the PDCP PDU from remote UE via UE-to-UE link, the relay UE may be aware of the associated remote UE’s RB ID based on implementation and then deliver the PDCP PDU to the corresponding Uu RLC channel for uplink transmission. 
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In this contribution, we focus on the remaining issues for scenario 2 and present our point of view. The following proposals are given:
 Proposal 1: For scenario 2, it is not necessary to consider case B, D, E, G in Rel-18.
Proposal 2: For scenario 2, if the multi-path remote UE is only allowed to establish the RRC connection via the direct path, the multi-path remote UE regards the serving cell of direct path as PCell. 
Proposal 3: For scenario 2, multi-path remote UE can be configured with only one cell group and correspondingly only one MAC entity. 
Proposal 4: For scenario 2, in addition to direct bearer, indirect bearer and multi-path bearer may be configured for the SRB1 and SRB2.   
Proposal 5: For scenario 2, remote UE only need to receive system information from direct path.
Proposal 6: For scenario 2, it is suggested that the remote UE may report the indirect path failure to gNB via direct path. 
Proposal 7: For scenario 2, the remote UE can only perform RRC reestablishment via direct path. 
Proposal 8: When gNB configure the relay UE with the Uu RLC channel used for relaying traffic of remote UE, the associated remote UE’s RB ID can be included in the Uu RLC channel configuration. 
Proposal 9: Upon receiving the PDCP PDU from remote UE via UE-to-UE link, the relay UE may be aware of the associated remote UE’s RB ID based on implementation and then deliver the PDCP PDU to the corresponding Uu RLC channel for uplink transmission. 
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