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1
Introduction

This document provides a summary on the offline discussions for CB_31

CB: # 31_Inter-System_data_fwding

-  further discuss the set of solutions

- clarify impacts to RAN, CN

(E///)

We observed that we have in principle 2 approaches left to discuss (solution numbering obtained):
EPS ( 5GS 

Solution 2: 

-
per E-RAB data forwarding tunnel between the source eNB and the UPF, NG-U connected to the target NG-RAN node

-
per PDU Session tunnel between that UPF and the target NG-RAN node

Solution 3:

-
per E-RAB data forwarding tunnel between the source eNB and the target NG-RAN node

-
UPF, NG-U connected to the target NG-RAN node serves as an intermediate node for the forwarding tunnels, possibility of direct data forwarding to be looked at
5GS ( EPS

-
replace “target” with “source” and vice versa

2
Discussion

2.1
Inter-system Handover EPS ( 5GS

	Solution 2
	Solution 3

	Source eNB triggers HO, proposed data forwarding per E-RAB

	Target NG-RAN node receives per- QoS flow the mapped E-RAB ID  
and decides which E-RABs are accepted for downlink data fwd

	Target NG-RAN node 
· Assigns per PDU Session data fwd tunnel endpoints

· provides information to 5GC which QoS flows are accepted for data forwarding in order to assign DL data fwd tunnel endpoints at the UPF per E-RAB subject to data fwd
	Target NG-RAN node 
· assigns data fwd tunnel endpoints per E-RAB subject to data fwd
Note: in case direct data forwarding is possible, 5GC passes forwarding addresses from target NG-RAN node unchanged to source eNB.

	Per E-RAB subj to data fwd tunnel endpoint information received by source eNB

	HO commences, forwarding packets arrive at the UPF per E-RAB data fwd tunnel

	
	Note: in case direct data forwarding is possible, the above step is omitted.

	UPF assigns QFI per packets arriving via the E-RAB data fwd tunnels and sends the packets on the per PDU Session fwd tunnel
	UPF forwards fwd’d packets w/o any further processing

Note: in case direct data forwarding is possible, no action in UPF at all.

	NG-RAN node maps packets arriving at PDU Session tunnel to DRBs.
	NG-RAN node maps packets arriving at per-E-RAB tunnels to DRBs

	End markers arrive per E-RAB forwarding tunnel at UPF

	UPF attaches QFI to end markers
	UPF forwards end marker packets w/o any further procession.
Note: in case direct data forwarding is possible, no action in UPF at all.

	NG-RAN node can remove per PDU Session data forwarding resources after all end markers associated with E-RABs/QoS flows subject to data forwarding have been received.
	NG-RAN can remove per E-RAB data forwarding resources at arrival of end-markers


2.2
Inter-system Handover 5GS ( EPS

	Solution 2
	Solution 3

	(the source) NG-RAN node receives per- QoS flow the mapped E-RAB ID at PDU session setup

	at HO preparation initiation, source NG-RAN node decides which E-RABs are subject to data fwd

	Target eNB decides which E-RABs are subject to data fwd.

	Target eNB assigns per E-RAB data fwd tunnel endpoints

	5GC 

· receives per-RAB data fwd tunnels endpoints 

· and assigns per PDU Session endpoint corresponding to E-RAB data fwd tunnels and sends it to source NG-RAN node
	5GC 
· receives per-E-RAB data fwd tunnel endpoints from the target eNB via the EPC,  assigns per-E-RAB data fwd tunnel endpoints and forwards per E-RAB fwd tunnel endpoints to the source NG-RAN node
Note: in case direct data forwarding is possible, forwarding addresses are passed unchanged from target to source RAN node

	HO commences, DL packets still arrive via PDU Session tunnels at source NG-RAN node from the UPF

	Source NG-RAN node forwards DL packets on the per PDU Session fwd tunnel to the UPF without further processing 
	Source NG-RAN node distributes DL packets into per-E-RAB data fwd tunnel along QoS flow to E-RAB mapping information received at PDU Session setup. 



	UPF splits traffic into per E-RAB data fwd tunnel and needs to remove the QFI header
	UPF forwards packets, no further processing

Note: in case direct data forwarding is possible, this step is omitted.

	End markers arrive on per PDU session tunnels at source NG-RAN node

	Source NG-RAN node sends End markers via per PDU Session tunnels to UPF.

UPF forwards end-marker packets into per-E-RAB fwd tunnels
	Source NG-RAN node replicates end marker packets into per-E-RAB data fwd tunnel.
UPF forwards end marker packets w/o any further procession.



	All involved nodes can remove forwarding resources at arrival of end markers


3
Conclusion
It is proposed to agree on the above description of solutions 2 and 3 and on the evaluation below:

	Solution 2
	Solution 3

	UPF would 

· for 5G to 4G HO need to distribute packets into E-RAB forwarding tunnels, i.e. operate on QoS flow to E-RAB mapping information, remove QFI header and replicate end marker packets into E-RAB forwarding tunnels

· for 4G to 5G HO, add QFI header to both, user data packets and end marker packets.
	UPF can be kept completely transparent to forwarded data. 

	NG-RAN node receives forwarded user data via the PDU Session forwarding tunnel the same way as “normal” transmitted data. This can keep the function in NG-RAN for transmitted data and forwarded data.
	NG-RAN node would 

· for 5G to 4G HO need to distribute packets into E-RAB forwarding tunnels, i.e. operate on QoS flow to E-RAB mapping information received from 5GC at Session setup, remove QFI header and replicate end marker packets into E-RAB forwarding tunnels

· for 4G to 5G HO, distribute user data received via E-RAB forwarding tunnels to DRBs.

	In 4G to 5G HO, NG-RAN node may allocate DRBs on QoS flow level granularity, i.e. finer than on E-RAB level, hence Qos flow to DRB mapping based on the QFI in the extension header follows existing functions of SDAP.
	In 4G to 5G HO, NG-RAN node cannot differentiate different Qos flows mapped to an E-RAB. Allocation of DRBs at NG-RAN node  on a per E-RAB granularity, hence forwarded data requires interworking in NG-RAN node.
In one possible implementation, the NG-RAN node would add QFI to the forwarding data and send packets to the SDAP layer.
· 

	One forwarding tunnel between UPF and NG-RAN node
	As many forwarding tunnels as E-RAB forwarding tunnels are configured for indirect data forwarding on the NG interface.

	Direct data forwarding not possible
	Direct data forwarding possible if interface between NG-RAN node and E-UTRAN node is defined.

	Data forwarding functionality required in 5GC
	For indirect data forwarding, UPF needs to assign per E-RAB tunnel over NG interface.
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