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1	Introduction
At the previous meeting, RAN3 made progress on service continuity for Sidelink Relay as follows:
RAN3 agrees on proactive Data forwarding from source gNB to target gNB.
FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.
FFS on E1 impact to support D5.
In this contribution, we offer additional analysis.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Ref189046994]2.1 DL Lossless Delivery 
RAN3 agreed that to support D5 to support DL lossless delivery, i.e., proactive data forwarding from source gNB to target gNB.
Also, it has been captured as a note that 
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure. 
Another related proposal is given below:
· NOTE2: In order to support the DL lossless handover for the L2 U2N Remote UE, the target gNB can start the transmission of the buffered DL data based on the PDCP status report from the L2 U2N Remote UE
→ FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.

Considering in the DL scenario, once the source gNB buffers packets and starts sending to the target gNB during path switch, the target gNB can take the initiative to set up the remote UE's configuration in a way that sends a PDCP SR to deduce the status of DL transmission. Therefore, this could be up to the target gNB’s implementation when it intends to transmit the data. If companies believe that a note is required to describe target gNB’s behavior, here is an alternative proposal:
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure and then the target gNB can start transmission based on the PDCP status report from the L2 U2N Remote UE. It is up to network’s implementation.  

[bookmark: _Toc131706133][bookmark: _Toc131706930][bookmark: _Toc131706946][bookmark: _Toc131706972][bookmark: _Toc131708545][bookmark: _Toc146867313]RAN3 captures the above sentence in stage-2 about target gNB’s behavior in the note.

2.2 E1 impacts 
During the last meeting, a concern was raised regarding possible E1AP implications for enabling lossless delivery. It has been described in TS 38.425 that,
The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:
-	is allowed to remove the buffered NR PDCP PDUs of a RLC AM bearer, according to the feedback of successfully delivered NR PDCP PDUs;
During path switch, the gNB-DU sends a DDDS message, confirming successful DL data delivery over Uu, irrespective of whether the DL data is also successfully delivered over PC5. However the gNB-CU-UP remains uncertain about the timing and selection of buffered DL data removal when DDDS indicates successful DL data delivery over Uu. Then the question is that the gNB-CU-UP lacks information regarding the initiation of the i2x path switch procedure, in order to continuously buffer unnecessary DL data.
There was discussion in RAN2 for Rel-17 regarding how to acknowledge that the data has been delivered successfully over PC5 link, however no solution was agreed. Although network implementation may handle the buffering of DL data, we can study possible impacts on the E1 interface to support DL lossless delivery. For example, one question could be the interaction with DDDS. 
[bookmark: _Toc146867314]Evaluate potential E1 impact to support DL lossless delivery.
3 Conclusion
In this paper we propose the followings.
Proposal 1	RAN3 captures the above sentence in stage-2 about target gNB’s behavior in the note.
Proposal 2	Evaluate potential E1 impact to support DL lossless delivery.
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[bookmark: _Toc98868594][bookmark: _Toc105174879][bookmark: _Toc106109716]TP to BL CR 38.300 for SL Relay:
16.12	Sidelink Relay
[bookmark: _Toc130939063]16.12.6	Service Continuity for L2 U2N relay
<<<<skip unchanged>>>>
16.12.6.1 Switching from indirect to direct
For service continuity of L2 U2N Relay, the following procedure is used, in case of L2 U2N Remote UE switching from indirect to direct path under the same gNB:


Figure 16.12.6.1-1: Procedure for L2 U2N Remote UE switchingintra-gNB indirect to direct path switchingUu cell
1.	The Uu measurement configuration and measurement report signalling procedures are performed to evaluate both relay link measurement and Uu link measurement. The measurement results from L2 U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least L2 U2N Relay UE's source L2 ID, serving cell ID (i.e., NCGI/NCI), and sidelink measurement quantity result. The sidelink measurement quantity can be SL-RSRP of the serving L2 U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2.	The gNB decides to switch the L2 U2N Remote UE onto direct Uu path.
3.	The gNB sends the RRCReconfiguration message to the L2 U2N Remote UE. The L2 U2N Remote UE stops UP and CP transmission via the L2 U2N Relay UE after reception of the RRCReconfiguration message with the path switch configuration.
4.	The L2 U2N Remote UE synchronizes with the gNB and performs Random Access.
5.	The UE (i.e., L2 U2N Remote UE in previous steps) sends the RRCReconfigurationComplete message to the gNB via the direct path, using the configuration provided in the RRCReconfiguration message. From this step, the UE (i.e., L2 U2N Remote UE in previous steps) uses the RRC connection via the direct path to the gNB.
6.	The gNB sends the RRCReconfiguration message to the L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 3 based on gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
7.	Either L2 U2N Relay UE or L2 U2N Remote UE's AS layer can release PC5-RRC connection and indicates upper layers to release PC5 unicast link after receiving the RRCReconfiguration message from the gNB. The timing to execute link release is up to UE implementation.
8.	The data path is switched from indirect path to direct path between the UE (i.e., previous L2 U2N Remote UE) and the gNB. The PDCP re-establishment or PDCP data recovery in uplink is performed by the UE (i.e., previous L2 U2N Remote UE) for lossless delivery during path switch if gNB configures it.
NOTE:	Step 8 can be executed any time after step 4. Step 8 is independent of step 6 and step 7.
For service continuity of L2 U2N Relay, the following procedure is used, in case of L2 U2N Remote UE switching from indirect to direct path under another gNB:



Figure 16.12.6.1-2: Procedure for L2 U2N Remote UE inter-gNB indirect to direct path switching
1.	The Uu measurement configuration is configured by the source gNB, and measurement report signalling procedures are performed by the L2 U2N Remote UE to evaluate both relay link measurement and Uu link measurement. The measurement results from L2 U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least L2 U2N Relay UE's source L2 ID, serving cell ID (i.e., NCGI/NCI), and sidelink measurement quantity result. The sidelink measurement quantity can be SL-RSRP of the serving L2 U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2.	The source gNB decides to trigger path switch for the L2 U2N Remote UE, onto direct path.
3.	The source gNB sends the HANDOVER REQUEST message to the target gNB with necessary information to prepare the handover at the target side. 
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure, and then the target gNB can start transmission based on the PDCP status report from the L2 U2N Remote UE. It is up to network’s implementation. 
4.	Admission Control may be performed by the target gNB.
5.	The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB, which contains new RRC configuration for the L2 U2N Remote UE.
6.	The source gNB triggers the path switch by sending an RRCReconfiguration message to the L2 U2N Remote UE, containing at least cell ID and the information required to access the target cell. The L2 U2N Remote UE stops UP and CP transmission via the L2 U2N Relay UE after reception of the RRCReconfiguration message.
7. 	The source gNB sends the SN STATUS TRANSFER message to the target gNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of the L2 U2N Remote UE's DRBs for which PDCP status preservation applies (i.e. for RLC AM).
8. 	The L2 U2N Remote UE synchronizes with the target gNB and performs Random Access.
9.	The L2 U2N Remote UE sends RRCReconfigurationComplete message to target gNB via the direct path.
10.	The target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the path switch.
11.	The source gNB sends RRCReconfiguration message to the L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the source gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 6 based on source gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
12.	Either L2 U2N Relay UE or L2 U2N Remote UE’s AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.
16.12.6.2 Switching from direct to indirect
The gNB can select a L2 U2N Relay UE in any RRC state i.e., RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED, as a target L2 U2N Relay UE for direct to indirect path switch.
For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from direct to indirect path under the same gNB via a L2 U2N Relay UE in RRC_CONNECTED:


[bookmark: OLE_LINK1]Figure 16.12.6.2-1: Procedure for L2 U2N Remote intra-gNB directUE switching to indirect path switching via a L2 U2N Relay UE in RRC_CONNECTED
1.	The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements, after it measures/discovers the candidate L2 U2N Relay UE(s):
-	The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;
-	The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.	The gNB decides to switch the L2 U2N Remote UE to a target L2 U2N Relay UE. Then the gNB sends an RRCReconfiguration message to the target L2 U2N Relay UE, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration.
3.	The gNB sends the RRCReconfiguration message to the L2 U2N Remote UE. The RRCReconfiguration message includes at least the L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the direct path after reception of the RRCReconfiguration message from the gNB.
4.	The L2 U2N Remote UE establishes PC5 RRC connection with target L2 U2N Relay UE.
5.	The L2 U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB via the L2 U2N Relay UE.
6.	The data path is switched from direct path to indirect path between the L2 U2N Remote UE and the gNB.
In case the selected L2 U2N Relay UE for direct to indirect path switch is in RRC_IDLE or RRC_INACTIVE, after receiving the path switch command, the L2 U2N Remote UE establishes a PC5 link with the L2 U2N Relay UE and sends the RRCReconfigurationComplete message via the L2 U2N Relay UE, which triggers the L2 U2N Relay UE to enter RRC_CONNECTED state. The procedure for L2 U2N Remote UE switching to indirect path in Figure 16.12.6.2-1 can be also applied for the case that the selected L2 U2N Relay UE for direct to indirect path switch is in RRC_IDLE or RRC_INACTIVE with the exception that the RRCReconfiguration message is sent from the gNB to the L2 U2N Relay UE after the L2 U2N Relay UE enters RRC_CONNECTED state, which happens between step 4 and step 5.
For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from direct to indirect path under the target gNB via a L2 U2N Relay UE in RRC_CONNECTED:


[bookmark: OLE_LINK5]Figure 16.12.6.2-2: Procedure for L2 U2N Remote UE inter-gNB switching from direct to indirect path
1. The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements to the source gNB, after it measures/discovers the candidate L2 U2N Relay UE(s):
-     The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;
-     The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.	The source gNB trigger path switch for the L2 U2N Remote UE onto indirect path of the target gNB, based on MeasurementReport and RRM information.
3.	The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell.  
4.	Admission Control may be performed by the target gNB. 
5. 	The target gNB selects one target Relay UE from the list of candidate Relay UEs provided by the source gNB, and sends the RRCReconfiguration message to L2 U2N Relay UE for relaying configuration, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration. 
6.	The target gNB sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB, which contains new RRC configuration for L2 U2N Remote UE.
7. 	The source gNB sends the RRCReconfiguration message to the L2 U2N Remote UE, which includes at least the L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the direct path after reception of the RRCReconfiguration message from the source gNB.
8. 	The source gNB sends the SN STATUS TRANSFER message to the target gNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of the L2 U2N Remote UE's DRBs for which PDCP status preservation applies (i.e. for RLC AM).
9.  The L2 U2N Remote UE establishes PC5 connection with L2 U2N Relay UE.
10.	The L2 U2N Remote UE sends the RRCReconfigurationComplete message to target gNB via the L2 U2N Relay UE. 
11.	The data path is switched from direct path to indirect path between the L2 U2N Remote UE and the target gNB via the target L2 U2N Relay UE.
12.	The target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the path switch. 

16.12.6.x Switching from indirect to indirect
Notes: RAN2 can put the description of intra-gNB i2i path-switching procedures in the 38.300 draft spec.

For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from indirect to indirect path under another gNB via a L2 U2N Relay UE in RRC_CONNECTED:



Figure 16.12.6.x-2: Procedure for L2 U2N Remote UE inter-gNB indirect to indirect path switching
1.	The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements to the source gNB, after it measures/discovers the candidate L2 U2N Relay UE(s):
-     The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;
-     The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.	The source gNB decides to trigger the L2 U2N Remote UE to switch to an indirect path of another gNB.
3.	The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell. 
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure, and then the target gNB can start transmission based on the PDCP status report from the L2 U2N Remote UE. It is up to network’s implementation. 
4.	Admission Control may be performed by the target gNB. 
5. 	The target gNB selects one target Relay UE from the list of candidate Relay UEs provided by the source gNB, sends the RRCReconfiguration message to the L2 U2N Relay UE for relaying configuration, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration. 
6.	The target gNB sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB, which contains new RRC configuration for L2 U2N Remote UE.
7. 	The source gNB sends the RRCReconfiguration message to the the L2 U2N Remote UE,, which includes at least the target L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the (source) indirect path after reception of the RRCReconfiguration message from the source gNB.
8. 	The source gNB sends the SN STATUS TRANSFER message to the target gNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of the L2 U2N Remote UE's DRBs for which PDCP status preservation applies (i.e. for RLC AM).
9. 	The L2 U2N Remote UE establishes PC5 connection to target the L2 U2N Relay UE.
10.	The L2 U2N Remote UE sends the RRCReconfigurationComplete message to the target gNB via the target L2 U2N Relay UE.
11.	The data path is switched from indirect path to indirect path between the L2 U2N Remote UE and the target gNB via the target L2 U2N Relay UE.
12.	The target gNB sends the UE CONTEXT RELEASE message to inform the source gNB about the success of the path switch. 
13.	The source gNB sends the RRCReconfiguration message to the source L2 U2N Relay UE to reconfigure the connection between the source L2 U2N Relay UE and the source gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 6 based on source gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
14. Either L2 U2N Relay UE or L2 U2N Remote UE’s AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.
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