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In last RAN3 meeting, we agree to introduce a new IE containing a list (up to 32) of candidate Relay UE IDs to support i2i/di2 path switch [1]. In this contribution, we will further discuss the following open issues and give our proposals.
The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs.
Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message
Discussion
2.1 Path switch 
The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs.
In the last meeting, companies think we should not introduce the restriction to source gNB, and it can up to source gNB implementation. From our understanding, this is an enhancement for the selection of target relay UE in target gNB. If the candidate relay UEs are provided in list, the target gNB can make a decision based on PC5 measurement result together with other information which known by target gNB e.g., Uu link quality, Uu load, RRC state. We can add description in stage 2 as below.
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include a list of candidate U2N Relay UE(s) in source gNB preference order e.g., regarding to PC5 measurement result.
Proposal 1: Source gNB provides candidate target relay UE in an ordered list based on PC5 measurement report.
Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message
For legacy handover, source gNB does not need to know which target cell is selected by target gNB. We also do not see the requirement to send the selected target relay UE back to source gNB. Source gNB cannot do anything for remote UE even if it knows who the target relay UE is because the UE context is released by source gNB.  
Proposal 2: Do not support sending selected target Relay UE in XnAP HANDOVER REQUEST ACKNOWLEDGE message.
We agreed TP for TS38.401 [2] in the last meeting to reflect our agreement for Inter-CU Direct-to-indirect Path Switch. 
2.	The source gNB-CU decides to switch the U2N Remote UE to one of the candidate U2N Relay UE(s) served by the same target cell under a different gNB.
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include a list of candidate U2N Relay UE(s).
The above description may misunderstand that candidate U2N Relay UE(s) shall under different gNB, and the “same target cell” is conflict with “different gNB”. Basically, our intention is to allow the candidate U2N Relay UE(s) under different gNB but each HANDOVER REQUEST messages is sent with only one target cell ID.
2.	The source gNB-CU decides to switch the U2N Remote UE to one of the candidate U2N Relay UE(s) served by the same target cell under a different gNB. 
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include a list of candidate U2N Relay UE(s) of same cell of the target gNB. In case candidate U2N Relay UE(s) under the different target gNB, source gNB may sends multiple HANDOVER REQUEST messages to those target gNB-CUs respectively.
Proposal 3: Update step 2 and step 3 in inter-gNB-CU switch from direct to indirect path. Agree TP for TS38.401 in Annex.
2.2 Packet loss
Agreements:
For downlink lossless data delivery for path switch, Solution-D4 is taken as the baseline solution and keep Solution-D3/D5 on the table for further decision at the next meeting.
RAN2 discussed the lossless data delivery in the inter-gNB i2x cases. Solution D4 and D5 for DL may have RAN3 impacts.
For downlink lossless data delivery for path switch, the down-selected solutions are:
-        Solution-D4 (as baseline): Enhanced Data forwarding from source gNB to target gNB per target gNB request (legacy PDCP status report based)
-        Solution-D3 (for further decision): A PDCP status report sent from Remote UE to the source gNB
-        Solution-D5 (for further decision): Proactive Data forwarding from source gNB to target gNB
Take below figure as an example to discuss solution D4 and D5. For example, there are one hundred packets from 1-100. Source gNB sends 1-60 packets in source side and receives HARQ ACK from source relay UE RLC. In fact, there are only 1-50 packets are received by remote UE since some packets are buffered in source relay UE. When performing inter-gNB i2x path switch, source gNB will not send packet 51-60 to target gNB but send only 61-100 during data forwarding. 


For solution D4, target gNB may identify that the first packet of data forwarding is packet 61 while the PDCP status report shows that UE only successfully receive packet until packet 50. Target gNB can know that packets 51-60 were buffered in source relay UE and lost during path switch. Target gNB can send an Xn message to source gNB to ask for forwarding packets from 51-60 then target gNB is able to perform data re-transmission from packet 51. It requires additional Xn messages to retrieval “lost” packet which increase Xn interface complexity. Also, PDCP status report is sent to target gNB only after successful handover and the “lost” packet retrieval procedure has to be performed after handover procedure thereby the new Xn procedure introduces additional delay. Note that solution D4 requires source gNB to store packet even it has been acknowledged by source relay UE. 
Observation 1: Solution-D4 requires 
· additional Xn messages to retrieval “lost” packet
· handover delay
· source gNB has to store packets event has been acknowledged by source relay UE.
For solution D5, it proposes to send all 1-100 packet during data forwarding or source gNB decides the start packet of data forwarding based on implementation e.g., data forwarding starts from packet 40 to packet 100. Based on this, target gNB can perform data re-transmission on target according to PDCP status report. And the “lost” packet forwarding procedure is performed during handover which will not introduce additional delay but it may increase the load of Xn-U.
Observation 2: Solution-D5 does not have stage-3 impact and no additional delay but it will increase the load of Xn-U.
Compared with two options, the increased load in Xn-U in Solution-D4 is acceptable because how many additional packets are forwarded to target depends on the source gNB capability/decision. It is also able to avoid stage-3 impact and additional delay. Therefore, we prefer Solution-D5 to Solution-D4.
Proposal 4: For DL, RAN3 prefer Solution-D5 to Solution-D4.
Conclusions
Proposal 1: Source gNB provides candidate target relay UE in an ordered list based on PC5 measurement report.  
Proposal 2: Do not support sending selected target Relay UE in XnAP HANDOVER REQUEST ACKNOWLEDGE message
Proposal 3: Update step 2 and step 3 in inter-gNB-CU switch from direct to indirect path. Agree TP for TS38.401 in Annex.
Observation 1: Solution-D4 requires 
· additional Xn messages to retrieval “lost” packet
· handover delay
· [bookmark: _GoBack]source gNB has to store packets event has been acknowledged by source relay UE.
Observation 2: Solution-D5 does not have stage-3 impact and no additional delay but it will increase the load of Xn-U.
Proposal 4: For DL, RAN3 prefer Solution-D5 to Solution-D4.
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5. Annex: TP for TS38.401
8.19.4.X	Inter-gNB-CU switch from direct to indirect path
The signalling flow for U2N Remote UE switch from direct to indirect path with gNB-CU change is shown in Figure 8.19.4.X-1.


Figure 8.19.4.X-1. U2N Remote UE Direct-to-indirect Path Switch with gNB-CU change procedure 

1.	The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).
2.	The source gNB-CU decides to switch the U2N Remote UE to one of the candidate U2N Relay UE(s) served by the same target cell under a different gNB. 
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include a list of candidate U2N Relay UE(s) of same cell of the target gNB in source gNB preference order e.g., regarding to PC5 measurement result. In case candidate U2N Relay UE(s) under the different target gNB, source gNB may sends multiple HANDOVER REQUEST messages to those target gNB-CUs respectively.
4.	The target gNB-CU decides to accept the indirect path switching to the target U2N Relay UE among the candidate U2N Relay UE(s).
5.	The reconfiguration to target U2N Relay UE is performed among target U2N Relay UE, the target gNB-DU and target gNB-CU, if the target U2N Relay UE is in RRC_CONNECTED state. The target gNB-CU allocates the local ID for the U2N Remote UE. The target gNB-CU sends an RRCReconfiguration message to the target U2N Relay UE. If the target U2N Relay UE is in RRC_IDLE/INACTIVE state, this step is skipped and the configuration to the target U2N Relay UE is performed in Step 15.
6.	The target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the target gNB-DU, which contains the path switch configuration at least. 
7.	The target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the target gNB-CU. 
8.	The target gNB-CU responds the source gNB-CU with an HANDOVER REQUEST ACKNOWLEDGE message by including the RRCReconfiguration message. The contents in the RRCReconfiguration message may include at least path switch configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 
9.	The source gNB-CU sends to the source gNB-DU the UE CONTEXT MODIFICATION REQUEST message to send the handover command to the U2N Remote UE, and to indicate to stop the data transmission for the U2N Remote UE.
10.	The source gNB-DU sends the RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the source gNB.
11.	The source gNB-DU sends the UE CONTEXT MODIFICATION RESPONSE message to the source gNB-CU.
12.	The source gNB-CU sends an SN STATUS TRANSFER message to the target gNB-CU.
13.	Data Forwarding may be performed from the source gNB-CU to the target gNB-CU.
14.	The U2N Remote UE establishes PC5 connection with target U2N Relay UE.
15.	The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the target gNB-DU via the target U2N Relay UE. In case the target U2N relay UE is in RRC_IDLE/ INACTIVE state when receiving the RRCReconfigurationComplete message, the reception of the RRCReconfigurationComplete message will first trigger RRC setup/resume procedure for the target U2N relay UE to enter RRC_CONNECTED state. 
16.	The target gNB-DU sends the UL RRC MESSAGE TRANSFER message to target gNB-CU by including the RRCReconfigurationComplete message.
17.	Path Switch procedure is performed to switch the DL data path towards the target gNB-CU and to establish an NG-C interface instance towards the target gNB-CU. 
18.	The target gNB-CU sends an UE CONTEXT RELEASE message to the source gNB-CU.
19.	The source gNB-CU initiates a F1 UE Context Release procedure to release the UE context of the U2N Remote UE in the source gNB-DU.
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