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Abstract of the contribution: This paper discusses the possible solutions to resolve the issue on indirect data forwarding when intra-system handover happens which is identified at liaison from RAN3 (S2-183079, R3-181542).
1. Discussion
In S2-183079 (R3-181542), RAN WG3 asked SA WAG2 to discuss the feasibility to configure intermediate tunnel endpoint per DRB at UPF for supporting indirect data forwarding via 5GC when intra-system handover happens.

Indirect data forwarding is the mechanism to support loseless handover between source gNB and target gNB by synchronizing the sequence numbers of acknowledged PDCP packet and retransmitting un-acknowledged PDCP packet  per DRB through 5GC. The loseless handover is the basic features supported at LTE/EPC and also important to be supported in 5G
Therefore, it is required to transmit PDCP packet in tunnel between source gNB and UPF and between UPF and target gNB. And it is also required to provide the mechanism to classify the PDCP packet according to each DRB at source gNB and target gNB.

In TS38.331, it is provided the mechanism to share DRB information and associated QoS Flow IDs during handover preparation phase between source gNB and target gNB. Therefore, it is also possible to identify the PDCP packet of each DRB when QoS Flow ID of each PDCP packet is informed between source gNB and target gNB.
Observation 1.  The problem can be changed how to provide associated QoS Flow ID or DRB ID of each shared PDCP packet between source gNB and target gNB via UPF.
Based on the above observation, the following solutions can be proposed to resolve this issue.

(1) Define new tunneling mechanism between UPF and gNB for PDCP packet forwarding per DRB.

(2) Reuse current tunneling mechanim between UPF and gNB for PDCP packet forwarding with QoS Flow ID in SDAP header.
Currently, PDCP packet does not include QoS Flow ID inside but only SDAP header can include QoS Flow ID. But, as  it is agreed to make SDAP layer as optional in RAN WG, we cannot assume SDAP header always exist.

Observation 2. Sharing PDCP packet with SDAP header can solve the issue also.
Observation 3. As SDAP header is optional feature, there exist problem unsolved when PDCP packet without SDAP header case.

Solution (1) requires update current tunneling mechanism to add tunneling per DRB as following : 

· User Plane Protocol stack shall be updated to allow DRB level tunneling between UPF and gNB.

· There shall be indication differentiating PDU session level tunnel for fresh data and DRB level tunnel for PDCP PDU forwarding and implement DRB level tunnel.
· DRB information shall be shared by source gNB during handover preparation phase.

· DRB level tunnel information between source gNB and UPF and target gNB and UPF shall be setup during handover preparation phase.

Solution (2) require mandating use of SDAP header. But we need to ask RAN WG as it is upto RAN decision.
2. Proposal
It is proposed SA2 to conclude between solution (1) and solution (2). And it is also proposed to response the conclusion in SA2 to corresponding RAN working groups.
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