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Introduction
During RAN3#117bis meeting, the multi-path support was discussed and the following agreements were reached:
	For Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. Whether to enhance the responsibility of gNB-CU and gNB-DU in Rel-18 is FFS. 
For the responsibility of gNB-CU and gNB-DU in Scenario 2, the RAN3 waits for RAN2’s progress on protocol stack for Scenario 2.
For the multi-path support, the gNB-CU takes the responsibility to decide the addition/modification/release of the path.
For intra-DU and inter-DU cases, the UE Context Setup / Modification procedure can be reused to configure the 2nd path with possible enhancements. The details will be discussed based on RAN2 progress.
The RAN3 waits for the RAN2 progress on whether the gNB-DU knows the path information of each configured path.
WA: The direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision.
The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.
WA: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.
WA: The RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition.
For Scenario 1, addition of direct/indirect path are supported as follows:
· Add direct path, after the establishment of the indirect path.
· Add indirect path, after the establishment of the direct path.
For Scenario 2, addition of direct/indirect path are supported as follows:
· Add indirect path, after the establishment of the direct path.
· Whether to add direct path, after the establishment of the indirect path is pending to RAN2 decision.
· For Scenario 2, interface between UEs are non-3GPP defined. Therefore in the UE context setup/modification procedure, the PC5 Relay RLC channel configurations are not needed for remote UE and relay UE.


As we can see, there are still FFS issues and several working assumption need to be confirmed to agreements. In this contribution, we will discuss the remaining FFS issues and working assumption. Our proposals on these issues are presented. Besides, the service continuity issue for the L2 U2N relay is also discussed in this paper due to the quota limitation. 
Multi-path relaying
Protocol stack for Scenario 2
In order to have a better view, the potential user plane protocol stack for indirect path in CU/DU split architecture is presented in Figure 1. As we can see from Figure 1(a), the user plane protocol stack of R17 L2 U2N relay in CU/DU split architecture can be leveraged for the L2 U2N relay based multi-path scenario. To be specific, the SRAP layer may be placed over RLC sublayer at the Uu and PC5 interface. The SRAP layer at Uu interface is terminated between relay UE and DU. The Uu SDAP/PDCP are terminated between remote UE and gNB-CU. The RLC, MAC and PHY are terminated between relay UE and remote UE, and between relay UE and gNB. In this manner, the legacy F1-U and F1-C protocol stack could be reused. 
For scenario 2, it has been agreed during RAN2#119bis meeting 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. Based on this observation, the user plane protocol stack of scenario 2 for indirect path in CU/DU split architecture is presented in Figure 1(b). As we can see, the non-specified interface is used between remote UE and relay UE. The Uu SDAP/PDCP are terminated between remote UE and gNB-CU. The Uu RLC, MAC and PHY are terminated between relay UE and gNB. The F1-U tunnel corresponding to each remote UE’s Uu DRB can be setup between gNB-DU and gNB-CU. Similarly, the F1-C connection corresponding to relay UE is maintained between gNB-DU and gNB-CU.


Figure 1 Example user plane protocol stack for indirect path in CU/DU split architecture
Proposal 1: It is suggested to adopt the protocol stack without adapt layer for the indirect path of scenario 2 in CU/DU split architecture.
Multi-path delivery of split SRB/DRB
During last RAN3 meeting, it has been agreed that the gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases. For intra-DU case, it is agreed that two F1-U tunnels are setup between CU and DU for a split DRB. However, it is still FFS on how to support the multi-path delivery of split SRB. With regard to the inter-DU case, there is a working assumption that legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB. 
As far as we know, RAN2 has agreed during RAN2#119bis meeting that SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication for scenario 1 as follows:
	For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
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.


For the SRB1 or SRB2 configured on both path with duplication, it is possible for CU to send DU with duplication indication together with the DL RRC message for remote UE. Actually, such mechanism has been supported for CA based duplication of SRB. To be specific, the Execute Duplication IE is usually sent from CU to DU together with the RRC-Container which includes the DL-DCCH-Message IE or the DL-CCCH-Message IE. Upon receiving the Execute Duplication IE, DU can perform CA based duplication for the SRB. When it comes to the SRB duplication of scenario 1, the Execute Duplication IE can be reused for multi-path relay. 
It is not clear yet if the SRB1 and SRB2 can be configured with split bearer without duplication for scenario 1. If the SRB1 and SRB2 can be configured with split bearer without duplication, it may be necessary for CU to send the data split rule to DU and DU is responsible for the data split operation and deliver the split packet to the corresponding RLC channel. 
Proposal 2: For intra-DU case, the legacy Execute Duplication IE supported for CA based duplication can be reused for the multi-path delivery of split SRB with duplication.  
Proposal 3: For intra-DU case, if the SRB1/2 can be configured as split bearer without duplication, it is suggested that CU send the data split rule to DU and DU perform the SRB1/2 split and multi-path delivery.
With regard to the inter-DU case, there is an working assumption that legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB. In our opinion, the CU may request the DU1 and DU2 to setup the split DRB respectively. Two F1-U tunnels corresponding to DU1 and DU2 are established for this DRB. For the DL packet, the PDCP entity at CU may be responsible for the data split/duplication and deliver the split/duplicated packet to DU1 and or DU2 via corresponding F1-U tunnel. Then DU1 and DU2 deliver the split/duplicated packets to UE1 via direct and indirect path respectively. With regard to the split SRB, two F1-C connections are established between CU and DU1, and between CU and DU2 respectively. CU may decide the SRB signalling split/duplication and deliver it via the two F1-C connection respectively. It is suggested to confirm this working assumption as agreements. 
Proposal 4: RAN3 to confirm the following WA as agreements: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.
Furthermore, in order to support the multi-path delivery, it is necessary for CU to send the multi-path mapping configuration to DU so that the DU can deliver the DL packet received from F1-U tunnel/F1-C connection to the corresponding RLC entity.  
With the intra-DU case as an example, a specific DRB is to be configured as multi-path split bearer. To support this, the CU may request the DU to setup the multi-path split DRB. To be specific, two F1-U tunnels corresponding to direct and indirect path may be established for the DRB. On the other hand, RLC channels corresponding to direct path and indirect path should be established.  


Figure 2 Illustration of multi-path split DRB configuration in CU/DU split architecture
As shown in Figure 2, the CU may request the DU to setup the Uu RLC channel for relay UE.  Then, the CU requests the DU to setup the multi-path split DRB for remote UE, which includes two set of UL TNL info for two F1-U tunnels respectively. At this step, the CU need to indicate the DRB mapping info associated with the one UL TNL info for the indirect path of this DRB. According to Rel-17 specification for U2N relay, the DRB mapping info indicates the relay UE’s Uu RLC channel which will be used for the indirect path transmission of this DRB. In addition, CU may send the other UL TNL info for the direct path of this DRB which is not associated with the DRB mapping info. In this case, DU should setup the RLC channel for direct path associated with this DRB. 
After the F1AP based configuration, the CU may send the RRCReconfiguration message to relay UE, which includes the configuration of Uu RLC channel and the mapping information between Uu RLC channel and remote UE’s DRB. Moreover, the CU may send the RRCReconfiguration message to remote UE, which includes the configuration of multi-path split DRB, data split rule and the indirect path mapping information. After that, the data packet of multi-path split DRB may be delivered via both direct and indirect path between remote UE and DU/CU.
Multi-path configuration
During last RAN3 meeting, a working assumption has been reached, i.e. the direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision. As far as we know, the potential cases for multi-path configuration were discussed and the following agreements have been reached during RAN2#119bis meeting:
	For scenario 1, the following cases can be supported:
A.	The remote UE operating only on the direct path adds the indirect path under the same gNB; 
B.	The remote UE operating only on the indirect path adds the direct path under the same gNB; 
C.	The remote UE operating in multi-path releases the indirect path;
D.	The remote UE operating in multi-path releases the direct path;
G.	The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).
E.	The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB. FFS if a single procedure for this case would be supported.

For scenario 2, the following cases can be supported:
A.	The remote UE operating only on the direct path adds the indirect path under the same gNB; 
C.	The remote UE operating in multi-path releases the indirect path;
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.


As we can see, all the supported multi-path configuration cases involve the change of a single path, for example, add or release direct/indirect path, or change the direct/indirect path while keep the other path unchanged. Based on this observation, it is suggested to confirm the working assumption “The direct path and indirect path cannot be configured for a remote UE simultaneously in this release” as agreement. 
Proposal 5: RAN3 to confirm the working assumption “The direct path and indirect path cannot be configured for a remote UE simultaneously in this release” as agreement. 
The other working assumption made during the last RAN3 meeting is that RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition. In this section, we will discuss the signaling impact on the direct or indirect path addition under the same gNB. 
Signalling procedure for addition of direct path 
In this subsection, we focus on the inter-DU scenario for the addition of direct path on top of indirect path. To be specific, remote UE1 is initially connected to the network via  relay UE2 and gNB-DU2. Then the CU decides to add the direct path via gNB-DU1 to remote UE1. The example signalling procedure is illustrated in Figure 3.  
1. The Uu measurement configuration and measurement report signalling is performed between remote UE1 and gNB-CU to evaluate both relay link measurement and Uu link measurement. The remote UE1 may report Uu measurement results of neighboring cells and the potential candidate relay UEs.
2.	The gNB-CU decides to add the direct path to remote UE1 under a different gNB-DU (i.e., gNB-DU1).
3.	The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE1 to the gNB-DU1, which contains at least the direct path configuration. 
4.	The gNB-DU1 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.
5.	The gNB-CU sends an RRCReconfiguration message to the relay UE2 to update the indirect path configuration if necessary. 
6.	gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for remote UE1 by including the RRCReconfiguration message to the gNB-DU2. The contents in the RRCReconfiguration message may include at least direct path addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).
7.	The gNB-DU2 sends the RRCReconfiguration message to the remote UE1.
8.	The gNB-DU2 sends the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU.
9.	The remote UE1 performs random access procedure at the gNB-DU1.
10.	The remote UE1 may complete the direct path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU2. 
11.	The gNB-DU2 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.


Figure 3 Addition of direct path on top of indirect path for inter-DU scenario
Signalling procedure for addition of indirect path
In this subsection, we focus on the inter-DU scenario for the addition of indirect path on top of direct path. To be specific, remote UE1 is initially connected to the network via  gNB-DU1. Then the CU decides to add the indirect path via relay UE2 and gNB-DU2 to remote UE1. The example signalling procedure is illustrated in Figure 4.  
1. The Uu measurement configuration and measurement report signalling is performed between remote UE1 and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE1 may report one or multiple candidate relay UE(s) and Uu measurement results after it measures/discovers the candidate relay UE(s).
2.	The gNB-CU decides to add the indirect path via relay UE2 to remote UE1 under a different gNB-DU (i.e., gNB-DU2).
3.	The reconfiguration to relay UE2 is performed among relay UE2, gNB-DU2 and gNB-CU if relay UE2 is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE2. If the relay UE2 is in RRC_IDLE/INACTIVE state, this step is skipped and the configuration to the relay UE2 is performed in Step 9.
3.	The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE1 to the gNB-DU2, which contains the indirect path configuration at least. 
4.	The gNB-DU2 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.
5.	gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE1 by including the RRCReconfiguration message to gNB-DU1. The contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 
7.	gNB-DU1 sends the RRCReconfiguration message to the remote UE1.
8.	The remote UE1 establishes PC5 connection with relay UE2. In case the relay UE2 is in RRC_IDLE/INACTIVE state, the PC5 connection establishment may trigger RRC setup/resume procedure for the relay UE2 to enter RRC_CONNECTED state. 
9.	The remote UE1 may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU1.  
10.	The gNB-DU1 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.


Figure 4 Addition of indirect path on top of indirect path for inter-DU scenario
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 6: It is suggested to capture the inter-DU direct path addition and indirect path addition signalling procedure. 
Service continuity enhancement for L2 U2N relay
3.1 Decision on target path type
In the last RAN3 meeting, RAN3 had a working assumption that source gNB selects the target path type (direct or indirect). 
Since Uu measurements and SL relay measurements are reported to source gNB, it is enough for source gNB to decide to switch the remote UE to a target direct path or indirect path. In addition, path switch is initiated by source gNB and source gNB is more clear about the reason/intention/service requirements for path switch thus making a more wise decision on target path type. 
After target path type is decided, if target path is direct path, source gNB decides the target cell and sends it to the target gNB, which is the same as legacy HO. If target path is indirect path, RAN3 can further discuss which node (source gNB or target gNB) selects the target relay UE. There is no need to provide both target cell info of direct path and candidate relay UE info of indirect path to target gNB for target gNB to decide the target path type. Target path type and target relay UE selection are two independent functions, they could be decided by different nodes and they are not needed to be bound together.  
Based on the above discussion, it is suggested to turn the WA into agreement.
Proposal 7: Turn the WA into agreement: source gNB selects the target path type (direct or indirect).
2.2 Target relay UE selection
At RAN3#117e meeting, the following options for selection of target relay UE was discussed.
	RAN3 continues analyzing the following options for selection of target Relay UE.
- Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB
- Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection
- Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE


Generally, for the selection of target relay UE, it could be the source gNB (option 1) or target gNB (option 2/3) to perform the selection. Regarding the target gNB to select the target relay UE, it shall be further considered what information shall be provided to target gNB, i.e. a list of candidate relay UE (option 2), or also the measurement information of remote UE (option 3).
At RAN3#117bis meeting, there is no consensus on which node to select the target relay UE, but  RAN3 made the following progress.
	For direct/indirect to indirect path switching, enhance Xn: HANDOVER REQUEST to include at least the Remote UE L2 ID and Relay UE L2 ID. FFS whether to include a single Target Relay L2 ID or a list of Target candidate Relay L2 IDs.


For the FFS whether to include a single Target Relay L2 ID or a list of Target candidate Relay L2 IDs, it is related to whether the source gNB or target gNB to select the target relay UE.
After receiving measurement report from remote UE, the source gNB may trigger to switch the remote UE to an indirect path. Source gNB is able to identify the multiple candidate relay UEs served by a same neighbour gNB based on the NCGI in measurement report received from remote UE. If there are several candidate relay UEs in different neighbour gNBs’ coverage (e.g. candidate relay UE1/2 is under gNB2 and candidate relay UE3/4 is under gNB3), the source gNB shall first select a target gNB by its implementation. After selecting the target gNB (e.g. gNB2), if the source gNB further selects a target relay UE, the selected target relay UE may be rejected by the target gNB or the path switch failure may be happened since the source gNB has no further information about the candidate relay UEs other than the PC5 link quality when selecting target relay UE. On the other hand, since the target gNB is more clear about the status of candidate relay UEs in its coverage, such as RRC state/ Uu link quality/ resources/overload of the UE or the UE’s serving cell, it is more likely for the target gNB to select a more appropriate target relay UE. Thus the probability of path switch failure may be reduced. Therefore, it is suggested that target gNB selects the target relay UE.
If target gNB selects the target relay UE, a list of candidate relay UE L2 IDs should be included in the Xn HO request message.
Proposal 8: Target gNB selects the target relay UE. A list of Target candidate relay UE L2 IDs is included in the Xn HO request message.
Besides the L2 ID of each candidate relay UE, the serving cell ID and the PC5 link measurement of each candidate relay UE are needed to provide to target gNB to assist in target gNB selecting the target relay UE. Though the candidate relay UEs are satisfied with the measurement threshold criteria, PC5 measurement results are further helpful to select a target relay UE with a even better PC5 link quality than other candidate relay UEs. This is the same logic as measurement report, i.e., though the candidate relay UEs in the measurement report are fulfill with the measurement event threshold, the PC5 link quality still should be reported to the serving gNB.
Proposal 9: To assist in target gNB selecting target relay UE, the serving cell ID and the PC5 link quality should also be provided to the target gNB.
For the list of candidate relay UEs’ information, i.e. L2 ID, serving cell ID and PC5 link quality of each candidate relay UE, the following three options about how to include them in HO request message can be considered:
· Alt 1: all the information are explicitly included as XnAP IEs; or
· Alt 2: the list of candidate relay UE L2 IDs is explicitly included as XnAP IE, while other information (serving cell ID and PC5 link quality) are included in INM RRC message (e.g. in RRC Context IE which refers to  HandoverPreparationInformation); or
· Alt 3: all the information are included in INM RRC message (e.g. in RRC Context IE which refers to  HandoverPreparationInformation); 
All the three options are feasible. Alt 1 needs RAN3 spec enhancements, Alt 3 needs RAN2 spec enhancements, while Alt 2 requires both RAN2 and RAN3 spec changes. RAN3 had agreed to include relay UE L2 ID(s) in Xn HO request message, so Alt 3 is opted out. In legacy, Uu measurements may be included in HandoverPreparationInformation to send to target gNB, it seems easy and possible to include also SL measurements info of candidate relay UEs in this message. So Alt 2 is preferred. It is suggested RAN3 sends LS to ask RAN2 whether it is feasible to include candidate relay UEs’ PC5 measurement information in HandoverPreparationInformation and whether RAN2 would change specification to support this.
Proposal 10: RAN3 prefers that the serving cell ID and PC5 measurement of each candidate relay UE are included in INM RRC message. RAN3 sends LS to RAN2 to ask for feasibility and whether RAN2 would change specification to support this. 
	WA: During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID.


In HO request message, the Target Cell Global ID IE is a mandatory IE. If RAN3 agrees the source gNB to select the target relay UE, the Target Cell Global ID IE can include the serving cell of the selected target relay UE. In this case, the WA can be turned into agreement.
However, if RAN3 agrees the target gNB to select the target relay UE, there may be a list of candidate relay UE in the HO request message, how to handle the Target Cell Global ID IE should be considered. Suppose there are 3 candidate relay UEs under the target gNB’s coverage: Relay UE 1 is served by cell 1 of the target gNB, Relay UE2 is served by cell 2 of the target gNB, Relay UE3 is served by cell 2 of the target gNB.  
· Option 1: For inter-gNB d2i/i2i path switch, if a list of candidate relay UE L2 IDs is included, the Target Cell Global ID IE is ignored. Source gNB filled this IE field by implementation. (As discussed before, the serving cell ID of each candidate relay UE may be included as explicit XnAP IE or included in INM RRC message).
· Option 2: The Target Cell Global ID IE can include the NCGI of any one of the candidate relay UE, e.g. cell 1 or cell 2, by source gNB implementation. The target gNB selects the target relay UE without considering this IE from source gNB. If target gNB selects a relay UE whose serving cell is different from Target Cell Global ID, target gNB ignores the from source gNB and configures the selected relay UE’s serving cell to provide related configuration for path switch.
Both options are OK and some clarification in specification is needed. RAN3 is suggested to discuss which option is adopted.
Proposal 11: If RAN3 agrees the source gNB to select the target relay UE, turn it “WA: During inter-gNB path into agreement.
Proposal 12: If RAN3 agrees target gNB selecting the target relay UE, RAN3 discusses how to handle the Target Cell Global ID IE: 
· Option 1: the Target Cell Global ID IE is ignored if a list of candidate relay UE L2 IDs is included.
· Option 2: the Target Cell Global ID IE in HO request message can include the NCGI of any one of the candidate relay UE.
2.3 NG based HO/path switch
	For inter-gNB path switching scenarios, RAN3 should specify mechanisms to support service continuity for L2 U2N relays in NG based handovers as well after supporting service continuity for L2 U2N relays in Xn based handovers, If there is some conclusion from SA2, and then to support NG based HO.


According to SA2 TR 23.700-33, SA2 concludes the N2 based HO is applied for inter-gNB path switching. RAN3 should specify mechanism to support service continuity for N2 based path switch.
	[bookmark: _Toc113266097][bookmark: _Toc116941896]8.4	Key Issue #4: Support of path switching between direct network communication path and indirect network communication path for Layer-2 UE-to-Network Relay with session continuity consideration
For Key Issue #4 "Support of path switching between direct network communication path and indirect network communication path for Layer-2 UE-to-Network Relay with session continuity consideration", the followings are taken as conclusions:
-	Xn based (as defined in clause 4.9.1.2 of TS 23.502 [8]) and N2 based (as defined in clause 4.9.1.3 of TS 23.502 [8]) HO procedure is applied for inter-gNB indirect-to-direct and inter-gNB direct-to-indirect path switching for Layer-2 Remote UE in CM-CONNECTED state.
NOTE:	Path switching between direct path and indirect path for Layer-2 Relay (e.g. whether the source or target gNB selects a target Relay UE or direct Uu route, and whether and what information to be taken into account by NG-RAN for path switching) will be defined by RAN WGs and alignment work (if any) can be made by SA2 based on RAN WGs conclusions in normative phase.


For inter-gNB i2d path switch, the legacy N2 based HO procedure could be reused, no N2 enhancement is needed.
Figure 5 shows an example of N2 based inter-gNB d2i path switch procedure, the N2 HO required message from S-gNB to S-AMF and HO request message from T-AMF to T-gNB should be enhanced as the same as Xn HO request message, that is, enhanced to include the same information as in Xn HO request message for path switch. In addition, the N2 HO request acknowledge message (from T-gNB to T-AMF) and HO command message (from S-AMF to S-gNB) should be enhanced as the same as Xn HO request acknowledge message if needed.
Based on progress for Xn based path switch procedure so far, for N2 based inter-gNB d2i path switch, the N2 HO required message and HO request message should be enhanced to include remote UE L2 ID and relay UE L2 ID (FFS a single target relay UE L2 ID or a list of candidate relay UE L2 ID). FFS other enhancements.
[image: ]
Figure 5. N2 based inter-gNB d2i path switch procedure
Proposal 13: For N2 based inter-gNB i2d path switch, the legacy N2 based HO procedure is reused and no N2 enhancement is needed.
Proposal 14: For N2 based inter-gNB d2i/i2i path switch, the N2 enhancements are the same as Xn enhancements for Xn based path switch.
Conclusion
In this contribution, we further discussed the multi-path support and service continuity for L2 U2N relay and present our point of view. The following proposal are given:
Multi-path support: 
Proposal 1: It is suggested to adopt the protocol stack without adapt layer for the indirect path of scenario 2 in CU/DU split architecture.
Proposal 2: For intra-DU case, the legacy Execute Duplication IE supported for CA based duplication can be reused for the multi-path delivery of split SRB with duplication.  
Proposal 3: For intra-DU case, if the SRB1/2 can be configured as split bearer without duplication, it is suggested that CU send the data split rule to DU and DU perform the SRB1/2 split and multi-path delivery.
Proposal 4: RAN3 to confirm the following WA as agreements: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.
Proposal 5: RAN3 to confirm the working assumption “The direct path and indirect path cannot be configured for a remote UE simultaneously in this release” as agreement. 
Proposal 6: It is suggested to capture the inter-DU direct path addition and indirect path addition signalling procedure.
Service continuity for L2 U2N relay (path switch):
Proposal 7: Turn the WA into agreement: source gNB selects the target path type (direct or indirect).
Proposal 8: Target gNB selects the target relay UE. A list of Target candidate relay UE L2 IDs is included in the Xn HO request message.
Proposal 9: To assist in target gNB selecting target relay UE, the serving cell ID and the PC5 link quality should also be provided to the target gNB.
Proposal 10: RAN3 prefers that the serving cell ID and PC5 measurement of each candidate relay UE are included in INM RRC message. RAN3 sends LS to RAN2 to ask for feasibility and whether RAN2 would change specification to support this. 
Proposal 11: If RAN3 agrees the source gNB to select the target relay UE, turn it “WA: During inter-gNB path into agreement.
Proposal 12: If target gNB selects the target relay UE, RAN3 discusses how to handle the Target Cell Global ID IE: 
· Option 1: the Target Cell Global ID IE is ignored if a list of candidate relay UE L2 IDs is included.
· Option 2: the Target Cell Global ID IE in HO request message can include the NCGI of any one of the candidate relay UE.
Proposal 13: For N2 based inter-gNB i2d path switch, the legacy N2 based HO procedure is reused and no N2 enhancement is needed.
[bookmark: _GoBack]Proposal 14: For N2 based inter-gNB d2i/i2i path switch, the N2 enhancements are the same as Xn enhancements for Xn based path switch.
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