3GPP TSG-RAN WG3 Meeting #99bis	R3-182166
Sanya, P.R. China, 16th- 20th April 2018

Agenda Item:	10.5.6
Source:	Ericsson
Title:	End Marker handling 
Document for:	Discussion and Decision
1	Background
At the last RAN3 meeting, we have discussed on the Inter system/intra handover and data forwarding.
We have also sent a LS to SA2 and CT4 consulting about the data forwarding and end marker aspects, ref to [1] and [2].
2	Discussion
During handover, the GTP-U End Marker has been used to indicate in the user plan the end of the old data path.  In GTP-U, the End Marker message indicates the end of the payload stream on the old data patha given tunnel.
In 5G system, handover can be classified as Inter system handover (between 5G and 4G) and Intra system handover (with in 5G). Dual connectivity can be classified as EN-DC (for optional 3) and DC in the 5G system.
2.2	Intra system handover
For Intra system handover in 5G, lossless data forward map be supported, and the data forwarding might be direct or indirect, i.e. directly between NG-RAN nodes ore via intermediate tunnel endpoints located in the 5GC.
It has been concluded that for lossless direct data forwarding, one tunnel per DRB will be established. Hence the end marker would work the same as in legacy, it is sent one a per tunnel basis, regardless if the GTP-U tunnel is per DRB or PDU session.
For indirect data forwarding, to achieve lossless, UPF is requested to serve as an intermediate hub for the forwarding path, either on a per PDU Session or on a per DRB basis, ref to [1].
However the solution in NGAP is not complete, we have introduced data forwarding per DRB basis in HANDOVER REQUEST ACKNOLEDGE, so that the target NG-RAN could notify that one tunnel per DRB is requested for the data forwarding. The part that the 5GC informs the tunneling information to the source NG-RAN node is missing, refer to [3].
Proposal 1: The 5GC informs the source NG-RAN node the data forwarding path per DRB basis to reach lossless indirect intra system data handover.
2.2	Inter system hand over, 4G to 5G
Only indirect data forwarding is supported in inter system handover, e.g. in handover between 5GS and EPS, the data forwarding path would be directed via CN (UP) nodes. 
During handover from 4G to 5G, it is assumed that 4G would not know the QoS flow to E-RAB mapping, thus the 4G system would inform the 5GS which E-RAB is subject to handover, and which E-RAB is subject to data forwarding. For the E-RABs accepted for forwarding by 5G system, the Downlink forwarding path would be as following: (EPC) -> eNB -> EPC -> UPF -> NG-RAN node.
· Alternative 1: The 5GC will perform E-RAB to QoS flow mapping for the data forwarding, and UPF creates one tunnel per PDU session and the end marker is handled per PDU session/tunnel.
· Alternative 2: If 5GC does not perform the E-RAB to QoS flow  mapping for the data forwarding, one of the easy solution is to do as we concluded in Intra system handover case, i.e. that the NG-RAN node when it accepts the proposed E-RAB for data forwarding would provide tunnel end point per E-RAB and UPF provides intermediate tunnelling end points for the data forwarding paths on a per E-RAB basis. Minor changes are needed to TS 38.413, refer to [3].
Generating the End marker per E-RAB forwarding tunnel is performed by the EPC (the S-GW) which follows data forwarding principles of the EPS.

2.3	Inter system hand over, 5G to 4G
During inter-system handover from 5G to 4G, it is the common understanding that 5GS would QoS flow do the E-RAB mapping. Further, the NG-RAN node would propose the data forwarding per E-RAB basis.
For the E-RABs accepted for data forwarding by EPS, the downlink forwarding path would be as the following: (UPF) -> NG-RAN node -> UPF -> EPC -> eNB.
· Alternative 1: The 5GC will perform QoS flow to E-RAB mapping for the data forwarding, and 5GS creates one tunnel per PDU session and the end marker is handled per PDU session/tunnel.
· Alternative 2: If 5GC does not perform QoS flow to E-RAB mapping for the data forwarding, one of the easy solution is to for the accepted E-RAB for data forwarding, 5GC would provide tunnel end point per E-RAB to the target NG-RAN node.  HANDOVER COMMAND in TS 38.413 needs to be updated to include the information. Refer to [4].
2.4	PDU session splitting in UPF
The only difference in this case is that PDU session is split in UPF and there is one GTP-U tunnel per PDU session. The end marker handling principle could be followed when it is said to be per GTP-U tunnel. In this case, it would be per PDU session/tunnel.
2.5	DC case
During Dual Connectivity and QoS flow mobility, some QoS flows in the PDU session might be moved to target NG-RAN node. Data forwarding channels can be setup over Xn. We do not foresee that UPF needs to be involved in the data forwarding thus there is no need for UPF to send End Marker in any case. RAN is totally responsible of the data forwarding.
Proposal 2: The "end marker" is sent per tunnel for the data forwarding path setup in any of the handover and DC cases.
3	Proposals
Proposal 1: The 5GC informs the source NG-RAN node the data forwarding path per DRB basis to reach lossless indirect intra system data handover.
Proposal 2: The "end marker" is sent per tunnel for the data forwarding path setup in any of the handover and DC cases.
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