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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]In the previous RAN3 and RAN2 meetings [1-2], the SDAP format, QoS mapping, and lossless handover for intra-system mobility have been discussed. In this contribution, we would like to further discuss open issues on the data forwarding in NG-RAN architecture.

Data Forwarding in NG-RAN
In the RAN2#99 meeting, discussions on SDAP header and QoS mapping have been done and reached the following agreement [2]: 
	Agreements
1. RAN2 aims at designing a 1 byte SDAP header. Whether the QFI is 6 bit or 7 bits is FFS.
2. If configured, SDAP header size for a DRB is static (assuming 1 byte header). The QFI will always be present. 
3. No SN will be introduced in SDAP
4. Working assumption: One bit, RQI, to indicate update of mapping rule(s)
5. RAN should be able to move/remap a QoS flow from one DRB to another DRB



The data forwarding for NG-RAN is needed to support lossless intra-system (5GC), inter-NG-RAN node handover by utilizing the mechanism for LTE lossless handover over S1/X2 interfaces. That is, the source eNB forwards unacknowledged DL PDCP SDUs with SN by the UE and received out-of-sequence UL PDCP SDUs to the target eNB for LTE lossless handover.
Figure 1(a) shows intra-system, inter-NG-RAN node handover scenario. Since ng-eNBs connected to 5GC have same NG/Xn interfaces, same protocol architecture and same QoS framework as gNB, the direct data forwarding scheme for lossless handover between gNBs can also be applied to that between ng-eNBs as well as between gNB and ng-eNB. Of course, possible changes with regards to ng-eNB for the data forwarding from gNB case shall be clarified, if any.

Proposal 1: Direct data forwarding scheme for lossless handover between ng-eNBs as well as between gNB and ng-eNB shall be supported in the same manner as that between gNBs.

Proposal 2: Possible changes with regards to ng-eNB for the data forwarding from gNB case shall be clarified, if any.

Figure 1(b) shows the data forwarding during intra-system, inter-NG-RAN node handover with the change of QoS flow-to-DRB mapping rule. During handover, the change of QoS flow-to-DRB mapping rule between source and target NG-RAN nodes may result in out-of-sequence packet delivery.
Unlike E-UTRAN where the data forwarding is performed per DRB tunnel only, the data forwarding for NG-RAN can be different as new QoS flow based framework is newly used. The DRB configuration and QoS flow-to-DRB mapping can be different between the source NG-RAN node and the target NG-RAN node.
In NG-RAN, the data forwarding packets can be stored in PDCP buffer as well as SDAP buffer to support lossless handover in NG-RAN, unlike E-UTRAN case. The SDAP needs to store the new packets received from 5GC-UPF during the handover, not transmitting the packets to PDCP layer.
Therefore, while the SDAP SDU packets in SDAP buffer in the source NG-RAN node are forwarded to the target NG-RAN node through per PDU session GTP-U tunnel, while the PDCP SDU packets in PDCP buffer in the source NG-RAN node are forwarded to the target NG-RAN node through per DRB GTP-U tunnel, as shown in Figure 1(b).

Proposal 3: Data forwarding between NG-RAN nodes shall be supported through both the per PDU session tunnel and the per DRB tunnel.

[image: ] [image: ]
Figure 1: Intra-system, inter-NG-RAN node handover using data forwarding

Both the QFI of 6~7 bits and the AS-level RQI of 1 bit are supposed to be included in the header of the forwarded SDAP SDUs, if the SDAP header exists. Besides, the introduction of NAS-level RQI in the SDAP header, which can be used for updating NAS Reflective QoS mapping rule, has not been decided yet in spite of 2-level QoS mapping rules adopted in 5G. However, the UE will need the NAS-level RQI to indicate the update of NAS layer mapping rule as well. Therefore, it is preferred that the NAS-level RQI is included in the SDAP header as well. 

Proposal 4: The NAS-level RQI shall be included in the SDAP header along with QFI and AS-level RQI during the data forwarding.

Proposals Summary
Having discussed above, it is proposed that RAN WG3 is kindly asked to reflect the followings onto the corresponding Xn and NG specifications of NG-RAN. 

· Proposal 1: Direct data forwarding scheme for lossless handover between ng-eNBs as well as between gNB and ng-eNB shall be supported in the same manner as that between gNBs.
· Proposal 2: Possible changes with regards to ng-eNB for the data forwarding from gNB case shall be clarified, if any.
· Proposal 3: Data forwarding between NG-RAN nodes shall be supported through both the per PDU session tunnel and the per DRB tunnel.
· Proposal 4: The NAS-level RQI shall be included in the SDAP header along with QFI and AS-level RQI during the data forwarding.
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