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In the last meeting the following agreement has been achieved：
	Agreement：
Confirm to enhance the early data forwarding with data discarding for NG HO. FFS on details, e.g. Introduce a DL discarding related IE in Early Status Transfer Transparent Container IE.


In this contribution, we will further analyse potential impacts to NG.
Discussion
Xn interface
One remaining issue which has not been discussed in length is whether Xn interface will be deployed in a transparent payload scenario.
In our understanding, whether Xn interface between NTN gNBs over long distance could exist depends on the real deployment of different operators. For now, there is no proof that the Xn interface will never be deployed. There is nothing preclude Xn deployment in rel-17. Hence, unless strong concerns are raised from operators, we may slightly de-prioritize Xn but not preclude it in Rel-18.
Proposal 1: The existence of Xn interface depends on real deployment of different operators, which should not be precluded in Rel-18.
NG for NTN-NTN hand-over in addition to T1 and T2
In the last meeting, it was agreed to enhance the early data forwarding with data discarding for NG HO. FFS on details, e.g. Introduce a DL discarding related IE in Early Status Transfer Transparent Container IE. In addition, RAN3 assumes a source gNB can only prepare one potential target cell for NG HO. In this contribution, we will give our considerations about early data forwarding in the case of time-based NG HO.
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Figure 1: time-based NG Handover

Now in Rel-18, time-based NG HO is introduced, which can be considered as NG CHO function with only one candidate target cell. Figure 1 describes the procedure for time-base NG handover:
Step 1: The source gNB sends HANDOVER REQUIRED to AMF with time based IE.
Step 2:  The AMF sends HANDOVER REQUEST to the target gNB with time based IE.
Step 3~4: The target gNB prepares the handover with L1/L2 and sends HANDOVER REQUEST ACKNOWLEDGE to AMF, which further sends HANDOVER COMMAND to the source gNB. In our understanding, these two steps are the same as legacy NG HO procedure and no enhancements are needed.
Step 5:  The source gNB sends an RRCReconfiguration message to the UE, containing the configuration of the candidate cell and execution condition for time-based NG HO. The execution condition contains related time information.  Note that this step is same as Xn CHO where source gNB needs to generate the time-based execution condition and sends it to UE. The only difference here is there is only one candidate target cell.
Step 6: The UE sends an RRCReconfigurationComplete message to the source gNB.
Step 6a: If early data forwarding is applied, the source gNB sends the UPLINK RAN EARLY STATUS TRANSFER message to AMF and AMF sends DOWNLINK RAN EARLY STATUS TRANSFER to the target gNB to transfer the COUNT value related to the forwarded downlink SDUs during time-based NG HO.
In this step, to minimize the impact on AMF and specification, we think NG DAPS procedures can be reused. Specifically, DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK  RAN EARLY STATUS TRANSFER  messages introduced for DAPS in Rel-16 can be directly reused and the First DL COUNT IE in these two messages indicates the PDCP SN and HFN of the first PDCP SDU that source gNB forwards to the target gNB. The source gNB keeps assigning SNs to downlink PDCP SDU until it sends the UPLINK RAN STATUS TRANSFER to the AMF. 
In last meeting, multiple companies proposed that the source gNB should inform the target about which data forwarded and stored at the target node can be discarded because the target should buffer a large amount of data from the source, which is a burden to the target and UE may receive many duplicated data from target. To solve this issue, the simplest method is to add DL discarding IE to the Early Status Transfer Transparent Container IE in the DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK RAN EARLY STATUS TRANSFER messages to inform discarding of already forwarded PDCP SDUs. After the target gNB receives the DL discarding IE, the target gNB will not transmit downlink PDCP SDUs which has been forwarded to the UE, whose COUNT is less than the conveyed DL COUNT value, and discards them.
Another related issue is when should the source gNB start to perform data forwarding to the target if early data forwarding is applied? In legacy XN CHO procedure, if early data forwarding is applied, the source NG-RAN node initiates data forwarding to a candidate target node of interest before the UE executes the handover according to TS 38.300. In addition, the data forwarding mechanism for time-based CHO is same with legacy CHO without any enhancement. Hence, for time-based NG HO, early data forwarding can be initiated before UE executes the handover, and the exact time can be left to gNB implementation.
Step 7: The UE completes the handover procedure by sending RRCReconfigurationComplete message to the target gNB.
Step 8: The target gNB informs the AMF that the UE has been identified in the target and handover has been completed by sending HANDOVER NOTIFY message.
Step 9: The AMF should inform the source gNB that UE has successfully accessed the target by sending HANDOVER SUCCESS message as we did in DAPS and XN CHO, or alternatively with UE CONTEXT RELEASE REQUEST message with cause “Successful handover” just as legacy NG HO. Considering the time-based NG HO may be extended to multiple candidate target cells in future, where the source gNB needs to cancel the reserved resource of multiple candidate cells, we prefer to reuse HANDOVER SUCCESS message. 
Step10: the source gNB sends UPLINK RAN STA TRANS to the AMF and the AMF sends DOWNLINK RAN STA TRANS message to the target gNB, which contained the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet.
Proposal 2: In case of time-based NG HO, the source NG-RAN node initiates data forwarding before the UE executes the handover, to a candidate target node.
Proposal 3: DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK RAN EARLY STATUS TRANSFER messages can be reused to transfer the first PDCP SDU.
Proposal 4: the DL discarding IE can be added into DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK RAN EARLY STATUS TRANSFER messages to inform the target discarding already forwarded PDCP SDUs.
Proposal 5: Use HANDOVER SUCCESS message to inform the source gNB that UE has successfully accessed the target 



Summary 
Based on the discussion, we have following observations and proposals: 
Proposal 1: The existence of Xn interface depends on real deployment of different operators, which should not be precluded in Rel-18.
Proposal 2: In case of time-based NG HO, the source NG-RAN node initiates data forwarding before the UE executes the handover, to a candidate target node.
Proposal 3: DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK RAN EARLY STATUS TRANSFER messages can be reused to transfer the first PDCP SDU.
Proposal 4: the DL discarding IE can be added into DOWNLINK RAN EARLY STATUS TRANSFER and UPLINK RAN EARLY STATUS TRANSFER messages to inform the target discarding already forwarded PDCP SDUs.
Proposal 5: Use HANDOVER SUCCESS message to inform the source gNB that UE has successfully accessed the target
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