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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In RAN2 #121 meeting, we have reached the following agreements on service continuity enhancements in R18.
	Agreement:
RAN2 consider that lossless data delivery in the inter-gNB i2x cases needs to be addressed.  Solutions can be considered next meeting (including the possibility of solutions needing work from RAN3).  Solutions based on the PDCP status report mechanism are the baseline.
RAN2 confirms that the relay UE A and relay UE B in scenario D are two different relay UEs.  No UE behaviour is expected to enforce this, i.e., the network does not trigger inter-gNB path switch to the same relay UE.  FFS how/if to capture in spec.
Event Z2 will not be specified unless the issue of comparing SL-RSRP and SD-RSRP can be resolved.  LS to RAN1/RAN4 to ask about the feasibility of such comparisons, clarifying that there is not yet consensus on whether to support the event.


In this paper, we discuss the left over open issues including the introduction of new measurement event and mechanisms to avoid data loss for inter-gNB case. We also consider the stage 2 procedures for which we take the R17 mechanisms as the baseline and introduce the additional elements if needed on top of these baseline procedures.
2 Discussion
2.1 New measurement event
In previous meetings, some companies think that event Z2 can be introduced to help remote UE find a proper target relay UE in indirect-to-indirect path switch procedure. 
· Event Z2: Candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE
According to R17 SL Relay design, the remote UE uses SL-RSRP to measure the sidelink quantity of the serving relay UE when there is data transmission over the sidelink, and can use SD-RSRP if SL-RSRP is not available. For the candidate relay UE, only SD-RSRP is used as sidelink measurement quantity. 
If SL-RSRP is measured for the serving relay UE and event Z2 is satisfied, it does not mean the sidelink quality of the candidate relay UE is better than that of the serving relay UE  due to the power control mechanism applied on PC5 unicast links. Therefore, in last meeting, RAN2 agreed that the Event Z2 will not be introduced until the comparison between the sidelink quantities, i.e., SL-RSRP and SD-RSRP is resolved.
According to the TS 38.213 section 16.2.1, the power for sidelink data or discovery transmission (i.e. PSSCH transmission) is decided according the following procedures:
	[bookmark: _Toc122000495][bookmark: _Toc45699234][bookmark: _Toc36498206][bookmark: _Toc29917331][bookmark: _Toc29899595][bookmark: _Toc29899177][bookmark: _Toc29894878]16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  on active SL BWP  of carrier  as:
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if sl-MaxTxPower is not provided, then ;
-	if dl-P0-PSSCH-PSCCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of dl-P0-PSSCH-PSCCH-r17 if using the parameter is supported by the UE and the parameter is provided; else dl-P0-PSSCH-PSCCH-r16 if provided
-	 is a value of dl-Alpha-PSSCH-PSCCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if sl-P0-PSSCH-PSCCH is provided and if a SCI format scheduling the PSSCH transmission includes a cast type indicator field indicating unicast or is SCI format 2-C
-	 [dBm]
-	else
-	 [dBm]
where
-	 is a value of sl-P0-PSSCH-PSCCH-r17, if using the parameter is supported by the UE and the parameter is provided; else sl-P0-PSSCH-PSCCH-r16 if provided 
-	 is a value of sl-Alpha-PSSCH-PSCCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE summed over the antenna ports of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by sl-FilterCoefficient, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by sl-FilterCoefficient
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 
The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.
A UE determines a power  for a PSSCH transmission on a resource pool in the symbols where a corresponding PSCCH is transmitted in PSCCH-PSSCH transmission occasion  on active SL BWP  of carrier  as
 [dBm]
where  is a number of resource blocks for the corresponding PSCCH transmission in PSCCH-PSSCH transmission occasion .
The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.



For the transmission power differences between the data transmission and the discovery message transmission of the source relay UE, there are two factors that may have impact. One is the ,  determined by the priority and the measured CBR, where the discovery message usually has higher priority than the data. The other one is the SL path loss, which will affect the power of the unicast, i.e., the data transmission power is affected but the discovery message transmission power is not affected.
· Impact of priority level and CBR on discovery and data on transmission
For higher priority level transmission, the UE can choose corresponding sidelink TX parameters according to the CBR value.  Then for the discovery message and data, the possible power difference is introduced by the transmission priority, where the discovery message priority level is 1 (highest) as defined in TS 38.321 and the priority of the data communication may be lower than 1. As the data priority and the CBR can be known by the gNB, the gNB can estimate the difference of  of the discovery message and the data of the serving relay UE, which is a fixed value.
· Impact of path loss on data transmission
The SL pathloss only affects the power control of the unicast transmission. When the distance between the remote UE and the source relay UE is very large, the sidelink path loss is very large, which results in the large value of . Since the final power is the minimum value among ,  , , the impact of SL pathloss on the data transmission power will be very small, which means the SL pathloss will not impact the transmission power difference between the data and discovery message.
Observation 1: When the SL path loss becomes large with a large distance between remote UE and serving relay UE, the impact of SL pathloss on the transmission power comparison between data and discovery message can be neglected, and the impact of the priority of data and discovery message can be estimated by gNB . 
When comparing the serving SL-RSRP and the candidate SD-RSRP, there may be two scenarios having different SL pathloss which may satisfy the event Z2. 
1) The remote UE is far away from the serving relay UE and there is a candidate relay UE which is an offset better than the serving relay UE, i.e. there is a bad serving relay UE and a good candidate relay UE scenario. This is the motivation of introducing this event, and the triggering of the event Z2 is to help choose a better relay for service continuity. Considering that when different link measurement types of the serving relay UE, i.e., SL-RSRP and SD-RSRP,  are used for the measurement event Z2, as the difference of SL-RSRP and SD-RSRP of serving relay UE can be estimated, gNB can configure an offset for comparison of different measurement types.
2) The remote UE is close to the serving relay UE and there is a candidate relay UE which is an offset better than the serving relay UE, i.e., both serving relay UE and candidate relay UEs are good, but candidate is better. This is a scenario that may result in a useless report to the network and subsequent signalling. For this situation, considering that when different link measurement types of the serving relay UE, i.e., SL-RSRP and SD-RSRP,  are used for the measurement event Z2, as the difference of SL-RSRP and SD-RSRP of serving relay UE can be estimated, gNB can configure an offset for comparison of different measurement types.
Based on the above analysis we think that comparison of SL-RSRP and SD-RSRP is feasible for the measurement event Z2 as the gNB can configure appropriate offset for such comparison through implementation. We can wait for further confirmation from RAN 1.  
Proposal 1: Comparison of SL-RSRP and SD-RSRP seems feasible for the measurement event Z2 from RAN 2 point of view as the gNB can configure appropriate offset for such comparison through implementation. Although we can wait for further confirmation from RAN 1.

2.2 Service continuity procedures
In the following subsection, we describe the how the stage-2 procedures would work for:
· inter-gNB indirect-to-direct path switching,
· inter-gNB direct-to-indirect path switching,
· intra-gNB indirect-to-indirect path switching, and
· inter-gNB indirect-to-indirect path switching.
We will also provide the relevant proposals to support these procedures.
2.2.1 Inter-gNB indirect-to-direct path switching
Figure 1 shows the procedure for the inter-gNB indirect-to-direct path switching case which is extended from Rel-17 intra-gNB indirect-to-direct path switching procedure as defined in clause 16.12.6.1 in TS 38.300 [2]. 
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Figure 1.  Inter-gNB indirect-to-direct path switching procedure

Step 1. Remote UE triggers the measurements report when the sidelink measurement quantity between Relay UE and Remote UE indicates deteriorated link quality. The triggering Event X1 and Event X2 can be reused in the measurement configuration. The Uu measurements of neighbour cells can be included in the measurements report.
· Event X1: Serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2
· Event X2: Serving L2 U2N Relay UE becomes worse than threshold
Step 2. Source gNB decides to switch the Remote UE to a target cell in the target gNB based on the reporting results.  
Step 3. Source gNB sends the HANDOVER REQUEST message to target gNB over the Xn interface/NG interface, which contains target cell ID, Remote UE’s UE context, and other necessary information. (Here we take Xn-based path switching as an example).
Step 4. Target gNB determines RRC configuration for the Remote UE at the target cell, and sends it via HANDOVER REQUEST ACKNOWLEDGE message to the source gNB.
Step 5. Source gNB sends the RRC configuration to Remote UE.
Step 6. The UE (Remote UE in previous steps) synchronizes with the target gNB and performs Random Access. 
Step 7. The UE sends the RRC Reconfiguration complete message to target gNB via the direct path. From this step, the UE uses the RRC connection via the direct path to the gNB.
Step 8. Source gNB sends RRC Reconfiguration message to the Relay UE to reconfigure the connection between the L2 U2N Relay UE and the gNB.
Step 9. Sidelink between Remote UE and Relay UE is released, which can be triggered by either Relay UE or Remote UE.
In the above procedures, we can see the HO preparation between source gNB and target gNB in step 3 and step 4 are needed to enable inter-gNB path switching, other than that the whole procedure of intra-gNB path switching is applicable to inter-gNB path case. The information/configuration contained in the messages in step 3 and step 4 are the same as those used for a normal UE’s handover.
[bookmark: _Hlk131612348]Proposal 2a: In inter-gNB indirect-to-direct path switching, the HO preparation between source gNB and target gNB is performed in the same way as legacy inter-gNB HO, without additional RAN2/RAN3 spec impact.
Proposal 2b: Agree the above procedure in Figure 1 as a baseline for Inter-gNB indirect-to-direct path switching. 

2.2.2 Inter-gNB direct-to-indirect path switching
Figure 2 shows the inter-gNB direct-to-indirect path switching procedure, which is extended from Rel-17 procedure for L2 U2N Remote UE switching to indirect path as defined in clause 16.12.6.2 in TS 38.300 [2].Remote UE
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Figure 2.  Inter-gNB direct-to-indirect path switching procedure

Steps 1 and 2: Remote UE reports the candidate Relay UE(s) to the source gNB, which is discovered by discovery procedure in step 1. The triggering Event Y1 and Event Y2 can be reused in the measurement configuration. The reported results includes at least the Relay UE ID (source Layer-2 ID of Relay UE), Relay UE’s serving cell ID, and sidelink measurement quantity (SD-RSRP derived by measuring the discovery message broadcasted by the Relay UE).
· Event Y1: PCell becomes worse than absolute threshold1 AND candidate L2 U2N Relay UE becomes better than another absolute threshold2;
· Event Y2: Candidate L2 U2N Relay UE becomes better than absolute threshold;
Step 3: Based on measurement results, the source gNB is aware that HO/path switching is needed. Based on proposal 1, the source gNB decides to switch the UE to an indirect path, and selects a target relay UE under the target gNB.
Step 4: To perform HO preparation, source gNB sends the HANDOVER REQUEST message to target gNB via Xn interface/NG interface. (Here we take Xn-based path switching as an example). 
In RAN3, it was agreed that
	Source gNB selects the target path type (direct or indirect).
During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.


Therefore, in step 4, a list of candidate relay UEs should be included together with the target cell ID, and the Stage-3 details will be figured out in this RAN 3 meeting. If a list of candidate relay UE IDs contained in the HANDOVER REQUEST message is agreed in RAN3, there will be no extra spec impact in RAN2.  
[bookmark: _Hlk131612381]Observation 2: If RAN3 agrees to include a list of candidate relay UE IDs in the HANDOVER REQUEST message, there will be no extra RAN2 spec impact.
Step 5. Target gNB determines RRC configuration for the Remote UE at the target cell, and sends it via HANDOVER REQUEST ACK to the source gNB.
Step 6. Source gNB sends the RRC configuration to Remote UE.
Step 7. Target gNB sends the relaying reconfigurations to the Relay UE.
Step 8. Remote UE establishes the sidelink RRC connection with the target Relay UE if it does not exist.
Step 9. Remote UE sends the RRC complete message to gNB via the Relay UE.
Proposal 3: Agree the above procedure in Figure 2 as a baseline for Inter-gNB direct-to-indirect path switching. 
Regarding the measurement configuration, it would be beneficial if gNB can indicate the Allowed-List and Block-List to restrict the Relay UE’s serving cell. Then Remote UE would not report the Relay UE that is camped on the Block-List cells or contained in the Block-List for Relay UE, which can avoid unnecessary reporting and reduce signalling overhead. 
Proposal 4: Introduce the Allowed-List/Block-List to restrict candidate relay UE’s serving cell.

2.2.3 Intra-gNB indirect-to-indirect path switching
The indirect-to-indirect path switch type has not been discussed in R17 SL relay, but some legacy procedures and principle can be reused as well with some modification. Combining the procedure of direct to indirect path switching with the one for indirect to direct path switching, Figure 3 shows the intra-gNB indirect-to-indirect path switching procedure. Before the path switching, the Remote UE is connected with the same gNB via a Relay UE. After the path switching, the Remote UE established unicast link with a new Relay UE (i.e. target Relay UE), and the unicast between the Remote UE and the old Relay UE is be released (as in step 9).  Meanwhile, the gNB sends RRC message to the old Relay UE to release/reconfigure the relaying configuration associated the Remote UE (as in step8). These procedures are similar to the indirect-to-direct path switching case in R17. 
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Figure 3.  Intra-gNB indirect-to-indirect path switching procedure

Step 1 and Step 2. Remote UE triggers to report the candidate Relay UE(s), when the sidelink measurement quantity between Relay UE and Remote UE shows deteriorated link quality. The triggering Event Z1 and Event Z2 (if agreed) can be used in the measurement configuration. The reporting results includes at least the Relay UE ID (source Layer-2 ID of Relay UE), Relay UE’s serving cell ID, and sidelink measurement quantity (SD-RSRP derived by measuring the discovery message broadcasted by the Relay UE).
· Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2
· Event Z2 (if agreed): Candidate L2 U2N Relay UE becomes an offset better than the serving L2 U2N Relay UE
Step 3. The gNB decides to switch the Remote UE to a target Relay UE in the target cell of the same gNB based on the reporting results.  
Step 4. The gNB sends an RRC configuration message to the Remote UE. The RRC message include at least 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).
Step 5. The gNB sends an RRC configuration message to the target Relay UE, which includes at least the Remote UE's L2 ID and local ID, Uu and PC5 Relay RLC channel configuration for relay traffic and bearer mapping configuration. 
Step 6. Remote UE establishes the sidelink RRC connection with the target Relay UE if not exist.
Step 7. Remote UE sends the RRC complete message to gNB via the target Relay UE.
Step 8. The gNB sends an RRC message to the source Relay UE to reconfigure the connection between the source Relay UE and the gNB.
Step 9. Sidelink between Remote UE and the source Relay UE is released.
Proposal 5: Agree the above procedure in Figure 3 as a baseline for intra-gNB indirect-to-indirect path switching.

2.2.4 Inter-gNB indirect-to-indirect path switching
Figure 4 shows the inter-gNB indirect-to-indirect path switching procedure, which can reuse the procedures for intra-gNB indirect-to-indirect case as a baseline. 
In inter-gNB case, an issue should be discussed is how to confirm that the source relay UE and target relay UE are two different relay UEs.  A simple solution is based on remote UE‘s implementation that remote UE does not report its serving relay UE as a candidate relay UE, which means the serving relay UE will not be in the candidate relay UE list from source gNB to target gNB. On the other hand, based on Event Z1 and Event Z2, it is hard for a remote UE to report its seriving relay UE. 
Observation 3: Remote UE will not report the serving relay UE as a candidate based on the triggering Event Z1 or Event Z2 (if agreed).
The scenario that remote UE switches from source gNB and target gNB while maintaining the connection with the serving relay UE is group handover. In the group handover procedure discussed in LTE, the handover procedure is triggered by relay UE’s measurement reporting, which is independent with the remote UE’s path switching procedure. Therefore, there is no extra spec impact is need to guarantee the source relay UE and target relay UE are two different relay UEs in inter-gNB indirect-to-indirect path switching procedure.
Proposal 6: No extra spec impact is need to guarantee the source relay UE and target relay UE are two different relay UEs in inter-gNB indirect-to-indirect path switching procedure.  
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Figure 4.  Inter-gNB indirect-to-indirect path switching procedure
Therefore, we believe to support Rel-18 inter-gNB indirect-to-indirect path switching on top of Rel-18 intra-gNB path switching from indirect to indirect path, the HO preparation between source gNB and target gNB can be performed in the same way as Rel-18 inter-gNB path switching from direct to indirect path, without additional RAN2/RAN3 spec impact. Hence we can consider the above procedure as the baseline for inter-gNB indirect-to-indirect path switching.
Proposal 7: Agree the above procedure in Figure 4 as a baseline for inter-gNB indirect-to-indirect path switching.
[bookmark: _Hlk118387659]2.4 Data Delivery for Inter-gNB cases
In last RAN2 meeting, it was agreed that solutions based on the PDCP status report mechanism are the baseline. We will show the detailed solutions to provide lossless delivery in DL and UL inter-gNB path switching.
	Agreement:
RAN2 consider that lossless data delivery in the inter-gNB i2x cases needs to be addressed.  Solutions can be considered next meeting (including the possibility of solutions needing work from RAN3).  Solutions based on the PDCP status report mechanism are the baseline.



2.3.1 DL data delivery
In Rel17, where the intra-gNB path switch is supported, if downlink data packets are not transmitted from the relay UE to the remote UE in the source indirect link before remote UE receiving path switch command, gNB can retransmit the data packets according to the PDCP status report sending in the target direct link. Lossless DL data transmission can be realized when gNB configures PDCP status report.
Observation 4: In intra-gNB path switch case, data retransmission in the target gNB via PDCP status report can avoid UE DL data loss without any spec impact.
For Inter-gNB path switch from indirect to direct, the DL data needs to be forwarded to the target gNB from the source gNB. In the DL data forwarding for the inter-gNB cases, same as the handover, the source gNB forwards the unacknowledged PDCP SDU to the T-gNB for AM DRB as follows.
	As long as data forwarding of DL user data packets takes place, the source NG-RAN node shall forward user data in the same forwarding tunnel, i.e.
-	for any QoS flow accepted for data forwarding by the target NG-RAN node and for which a DRB DL forwarding tunnel was established for a DRB to which this QoS flow was mapped at the source NG-RAN node, any fresh packets of this QoS flow shall be forwarded as PDCP SDUs via the mapped DRB DL forwarding tunnel.
-	for DRBs for which preservation of SN status applies, the source NG-RAN node may forward in order to the target NG-RAN node via the DRB DL forwarding tunnel all downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have not been acknowledged by the UE.
NOTE:	The SN of forwarded PDCP SDUs is carried in the "PDCP PDU number" field of the GTP-U extension header.
-	for any QoS flow accepted for data forwarding by the target NG-RAN node for which a DL PDU session forwarding tunnel was established, the source NG-RAN node forwards SDAP SDUs as received on NG-U from the UPF.



For the cases where path switch from indirect path,  the S-gNB may successfully transmit the data packet to the relay UE and obtain the RLC ACK, while the relay UE has not obtained the PC5 RLC ACK from the remote UE. For example, S-gNB has transmitted packets to the relay UE with SN {1,2,3,4,5,6,7,8} , the next packet associated SN will be 9. S-gNB only get the ACK of packets with SN {1,3,5,6,8} from the relay UE. The relay UE also send the {1,3,5,6,8} to the remote UE, but none of them get ACK from the remote UE. Then the remote UE receives the path switch command and switch to the T-gNB for connection establishment.
[image: ]
According to the legacy data forwarding procedure, where only the unacknowledged data packets are forwarded, the remote UE will suffer from data loss, i.e., packets {1,3,5,6,8} are lost.
[image: ]
Observation 5: In inter-gNB path switch case, Rel17 mechanism, i.e., data retransmission in the target gNB via PDCP status report cannot avoid UE DL data loss due to legacy data forwarding procedure, i.e., the target gNB may not have all the unacknowledged data in PDCP status report.
Based on the analysis above, the problem results from the lack of accurate information of the receiving status of UE in the S-gNB. So the following options can be used to solve the problem.
Option 1: Send PDCP status report to the S-gNB after receiving the path switch command to enable S-gNB forwarding all the unacknowledged data.
Considering the problem resulting from the inaccurate unacknowledged information for data forwarding, to solve the problem, solution in option 1 provides the information to the S-gNB for data forwarding via PDCP status report in S-gNB, where the legacy data forwarding will not be affected. However, in legacy procedure, after receiving the path switch command, the remote UE will stop the data transmission with the relay UE as the link quality becomes worse, and try to establish the new connection in the direct link.  Transmitting the PDCP status report after receiving the path switch command will have the risk that the gNB will not receive the PDCP status report.

Option 2: Enable S-gNB to forward any missing DL packets to T-gNB for inter-gNB path switch upon T-gNB request.
Considering that the T-gNB can obtain the information of the unacknowledged data from the remote UE according to the PDCP status report in T-gNB, the T-gNB can request secondary or late data forwarding besides receiving data packets in the legacy data forwarding. Note that T-gNB doesn’t need to wait for the complementary data forwarding for data transmission.
Option 3: Enable S-gNB to forward redundant DL packets to T-gNB for inter-gNB path switch to reduce the data loss.
Considering that the data loss mainly results from the data packet Acked in relay UE but not Acked in remote UE, S-gNB can forward redundant DL packet to the T-gNB. One may argue that choosing which packets to forward can be based on the S-gNB implementation.  This requires the S-gNB to forward PDCP SDUs that has already been acknowledged by the lower layer to the T-gNB in the path switch scenarios. Considering that the S-gNB cannot accurately know the data stuck in the relay UE without any enhancement between the relay UE and S-gNB, the data lossless data transfer cannot be guaranteed.
Based on the above analysis it can be observed that Option 3 cannot fully prevent the data lossless. Option 1 can limit the impact in RAN2 but may have the risk of gNB not receiving the PDCP status report after path switch command while Option 2 provides best mechanisms in terms of robustness and can fully prevent the data loss. Therefore, we suggest to adopt Option 2 to avoid the DL data loss. 
Proposal 8: Avoid DL data loss during the inter-gNB path switch by introducing late/supplementary inter-gNB data forwarding for transferring any missing DL packets to T-gNB for inter-gNB path switch.

2.3.2 UL data delivery
For UL data delivery during the path switch, some data packets are received by the relay UE but has not been transmitted to the gNB before the path switch. When the remote UE path switch to the direct link, the remote UE may be indicated to do PDCP reestablishment or PDCP data recovery to retransmit the data which has been confirmed by RLC. However, the confirmation from RLC only indicates the data PDU is received by the relay UE and the data may not be received by the gNB.  Therefore, there may also be data loss during UL data delivery. 
According to the UL data forwarding procedure during HO, the transmission status of the UL transmission will be transmitted to the T-gNB via SN STATUS TRANSFER. Therefore, the T-gNB will know which data packets is not delivered. 
However, based on the legacy retransmission procedure of the UE, these data may not be retransmitted to the T-gNB due to these packets are acknowledged by the relay UE.
Observation 6: in both intra-gNB and inter-gNB path switch case, if the source gNB cannot obtain all the data packets at the relay UE after release of the RRC connection of the remote UE, UL data will be lost due to the retransmission during the legacy PDCP reestablishment. 
To solve the problem, one way is to make the UE obtain the receiving status of the UL data when receiving the path switch command from the S-gNB. Another way is to introduce new PDCP status report, which can trigger PDCP retransmission of the UE which has been discussed in rel17.
Proposal 9: Avoid UL data loss during the intra-gNB/inter-gNB path switch via letting UE retransmit the data packet according to the received status of the UL data during path switch.
1. Conclusion
Based on above discussion, we have the following proposal.  
New measurement event 
Observation 1: When the SL path loss becomes large with a large distance between remote UE and serving relay UE, the impact of SL pathloss on the transmission power comparison between data and discovery message can be neglected, and the impact of the priority of data and discovery message can be estimated by gNB . 
Proposal 1: Comparison of SL-RSRP and SD-RSRP seems feasible for the measurement event Z2 from RAN 2 point of view as the gNB can configure appropriate offset for such comparison through implementation. Although we can wait for further confirmation from RAN 1.


[bookmark: _GoBack]Service Continuity Procedures
Inter-gNB indirect-to-direct path switching
Proposal 2a: In inter-gNB indirect-to-direct path switching, the HO preparation between source gNB and target gNB is performed in the same way as legacy inter-gNB HO, without additional RAN2/RAN3 spec impact.
Proposal 2b: Agree the above procedure in Figure 1 as a baseline for Inter-gNB indirect-to-direct path switching. 
Inter-gNB direct-to-indirect path switching
Observation 2: If RAN3 agrees to include a list of candidate relay UE IDs in the HANDOVER REQUEST message, there will be no extra RAN2 spec impact.
Proposal 3: Agree the above procedure in Figure 2 as a baseline for Inter-gNB direct-to-indirect path switching. 
Proposal 4: Introduce the Allowed-List/Block-List to restrict candidate relay UE’s serving cell.
Intra-gNB indirect-to-indirect path switching
Proposal 5: Agree the above procedure in Figure 3 as a baseline for intra-gNB indirect-to-indirect path switching.
Inter-gNB indirect-to-indirect path switching
Observation 3: Remote UE will not report the serving relay UE as a candidate based on the triggering Event Z1 or Event Z2 (if agreed).
Proposal 6: No extra spec impact is need to guarantee the source relay UE and target relay UE are two different relay UEs in inter-gNB indirect-to-indirect path switching procedure.  
Proposal 7: Agree the above procedure in Figure 4 as a baseline for inter-gNB indirect-to-indirect path switching.
Data Delivery for Inter-gNB cases
Observation 4: In intra-gNB path switch case, data retransmission in the target gNB via PDCP status report can avoid UE DL data loss without any spec impact.
Observation 5: In inter-gNB path switch case, Rel17 mechanism, i.e., data retransmission in the target gNB via PDCP status report cannot avoid UE DL data loss due to legacy data forwarding procedure, i.e., the target gNB may not have all the unacknowledged data in PDCP status report.
Observation 6: in both intra-gNB and inter-gNB path switch case, if the source gNB cannot obtain all the data packets at the relay UE after release of the RRC connection of the remote UE, UL data will be lost due to the retransmission during the legacy PDCP reestablishment. 
Proposal 8: Avoid DL data loss during the inter-gNB path switch by  introducing late/supplementary inter-gNB data forwarding for transferring any missing DL packets to T-gNB for inter-gNB path switch.
Proposal 9: Avoid UL data loss during the intra-gNB/inter-gNB path switch via letting UE retransmit the data packet according to the received status of the UL data during path switch.

1. Reference
[1] RP-221262, Revised WID on NR sidelink relay enhancements, LG Electronics
[2] [2]	3GPP TS 38.300, V17.3.0, NR; Overall description; Stage 2
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