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1. Introduction
In the last RAN3# 97bis meeting, the data forwarding in Xn Handover was discussed and the following working assumptions were made [1]. 
	WA (for Xn HO):

A) PDCP PDUs (with SN assigned but not acked by UE)

-> per-DRB-level tunneling

B) “fresh data” from NG-U

-> per-PDU-session forwarding

C) PDCP SDUs without SN

-> FFS


In this contribution, we will further analyze the open issues for data forwarding for Xn handover and provide relevant proposals. 

2. Discussion
It was agreed the source RAN node should forward the old mapping to the target RAN node, target RAN node can decide to use the old mapping or do remapping. If the old mapping is reused, in-sequence and lossless handover is supported, or else the handover is unlikely to be lossless. 

Scenario 1: target gNB reuse the same DRB configuration as the source

· 1a: target use totally same DRB configuration as the source (totally same configuration).
· 1b: target setup same DRB configuration as the source, additionally setup delta DRB(s) with new mapping for the new coming data from UPF. (delta configuration)
For both of the scenarios above, lossless handover could be supported, which requires to forward the fresh data and PDCP SDUs to the target gNB.

According to the WA, PDCP PDUs with SN which has not been ACKed should be forwarded via DRB tunnel and “fresh data” from NG-U should be forwarded via PDU session level tunnel for Xn Handover. 
If PDCP SDUs are forwarded in PDU session level tunnel, the SDAP entity in target gNB need to route the forwarded PDCP SDUs without SN to the PDCP layer again which brings extra complexity, and the GTP-U header shall include the QFI of the PDCP SDUs for the QoS flow to DRB mapping in target gNB, however, the QFI of PDCP SDUs may not be available if the SDAP header is not configured for the DRB.
If PDCP SDUs are forwarded in DRB level tunnel, the source PDCP entities should forward them directly to the corresponding PDCP entities in the target gNB, the target PDCP entities will assign the PDCP SNs for the forwarded packages and send them to the lower layer. It’s much simpler than forwarding them via PDU session level tunnel.
Base on the discussion above, similar to forwarding of PDCP PDUs, it’s better to forward the DL buffered PDCP SDUs without SN in DRB level tunnel.

Proposal 1: For lossless handover, DL PDCP SDUs should be forwarded in DRB level tunnel for Xn Handover.
Scenario 2: target gNB does not use the same DRB configuration as the source (full configuration)

In this case, QoS flow to DRB mapping is changed, the lossless handover cannot be guaranteed. For the fresh data buffered in SDAP of the old NG-RAN node, it could be forwarded to the target via per PDU session tunnel, and it could be sent to UE via the “new” DRB.

For PDCP SDUs with SN, they do not need to be forward to the target gNB since the PDCP SN cannot be continuous between old PDCP entities and the target PDCP entities. 
For PDCP SDUs without SN, the target RAN node doesn’t know the received PDCP packet is coming from which QoS flow, the target RAN node cannot find the correct DRB after remapping.

Base on the discussion above, PDCP SDUs with and without SN should not be forwarded in case of the target NG-RAN node use the full configuration different than the source. Therefore, the target NG-RAN node does not need to assign per DRB data forwarding tunnels for PDCP SDUs with and without SN.
Proposal 2: In case of the target NG-RAN node does not use the same DRB configuration as the source NG-RAN node, only PDU session level tunnels are needed for data forwarding.
Based on the above discussions, we provide the text proposal for TS 38.300 on intra NR data forwarding in section 5.
Proposal 3: Discuss and agree the stage 2 TP in section 5.
Proposal 4: Discuss and agree the TP for 38.423 in [2].
3. Conclusion
In this contribution, we discussed the solutions for intra NR data forwarding and provided the following proposals:
Proposal 1: For lossless handover, DL PDCP SDUs should be forwarded in DRB level tunnel for Xn Handover.

Proposal 2: In case of the target NG-RAN node does not use the same DRB configuration as the source NG-RAN node, only PDU session level tunnels are needed for data forwarding.

Proposal 3: Discuss and agree the stage 2 TP in section 5.
Proposal 4: Discuss and agree the TP for 38.423 in [2].
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<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.2.3.2.x
Data forwarding
Upon handover, the source NG-RAN node may forward in order to the target NG-RAN node all downlink PDCP SDUs with or without their SN that have not been acknowledged by the UE. In addition, the source NG-RAN may also forward the fresh data arriving SDAP to the target NG-RAN node.

NOTE:
The target NG-RAN node does not have to wait for the completion of forwarding from the source NG-RAN node before it begins transmitting packets to the UE.

The source NG RAN node may forward the downlink SDAP SDUs (fresh data from NG-U) to the target NG RAN node via PDU session level tunnels. The QFI together with SDAP SDU ares forwarded to the target NG RAN node. The SDAP entity of target NG RAN node should route the forwarded SDAP SDUs from Xn-U to DRBs before routing the data packets from NG-U.

Two types of GTP-U tunnels to be used for Xn data forwarding:

 -
Per DRB level GTP-U tunnels for forwarding of PDCP SDUs with or without SN; and 

-
Per PDU session level GTP-U tunnels for forwarding of DL fresh data (SDAP SDUs). The QFI and RQI (if any) of forwarded SDAP SDUs is carried in the encapsulated header. 
If the target NG-RAN node use the same DRB configuration as the source NG-RAN node, it may assign per PDU session tunnels for forwarding of fresh data (SDAP SDUs), it may also assign per DRB tunnels for forwarding of PDCP SDUs with or without SN. If the target NG-RAN node does not use the same DRB configuration as the source NG-RAN node, it may only assign per PDU session tunnels for forwarding of fresh data (SDAP SDUs).
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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