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	Reason for change:
	Data forwarding and handling of end marks has already specified in Rel-15. While in practical deployment it is possible for NG-RAN nodes to received end marks in a way without specified in specification. It is noted that end marks are one direction packets and the precise information is important for following data forwarding and then misunderstanding will impact UE ‘s experiences. The misleading parts are listed below:

1: Intra-system handover (intra 5G)
 At first UPF sends one or several end marks without QFI for a PDU session to show there is no more data packets for any QoS flow in the PDU session. But in this case when NG-RAN nodes receives one or several end marks with a QFI added, it is misleading for NG-RAN to understand the intention from UPF. 
It is not clear in this case the QFI in the end marks means only the corresponding QoS flow has no more data packets or means all QoS flows in the PDU session have no more data packets. The behavior is not specified in standard but happen in the real network.
It is our understanding that regardless QFI in the end marks when received from UPF, it is NG-RAN ‘s understanding that all  QoS flows in the PDU session have no more data packets.   

2: Inter-system handover ( 5G-4G & 4G-5G)
Based on current specification NG-RAN node or UPF needs to add a QFI of any QoS flows mapped to the E-RAB into the end markers. It is not clear that whether the several end marks can be carried same QFI or different QFI.
For example, assuming there are 3 QoS flows maps to one E-RAB. In the first end mark packet, NG-RAN/UPF adds the QFI of No.1 QoS flow. Then in the second end mark packet NG-RAN/UPF adds the QFI of No.2 QoS flow.
It is our understanding that the meaning is same for End marks with QFI of any No. QoS flow. While it is not specific described in the specification. 
While will make misleading for the receivers.  For example, take the example above, there are 3 QoS flows maps to one E-RAB. When NG-RAN node receives two end marks one with QFI of No.1 QoS flow, the second with QFI with No.2 QoS flow, it is not clear whether NG-RAN nodes need to wait for end mark with QFI for No.3 QoS flow. 
   

	
	

	Summary of change:
	For intra-system handover:
Update description in section 9.2.3.2.3 to specify when NG-RAN node receives end marks with QFI added.

For inter-system handover:
Update description in section 9.3.2.5 and 9.3.3.2 to specify the case that NG-NG-RAN node /UPF allowed to send several end marks with different QFI.

The CR has no BC impact.

	
	

	Consequences if not approved:
	Misleading for handling of end marks when not specified. 
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[bookmark: _Toc76503763][bookmark: _Toc29374657][bookmark: _Toc20387985][bookmark: _Toc37068488][bookmark: _Toc46524189]9.2.3.2.3	Data Forwarding
--omit unchanged part
Handling of end marker packets:
-	The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel.The QFI in the received end marker packets shall be ignored in the source NG-RAN node.
-	End marker packets sent via a data forwarding tunnel are applicable to all QoS flows forwarded via that tunnel. After end marker packets have been received over a forwarding tunnel, the target NG-RAN node can start taking into account the packets of QoS flows associated with that forwarding tunnel received at the target NG-RAN node from the NG-U PDU session tunnel.
	Next Change



[bookmark: _Toc76503776][bookmark: _Toc37068501][bookmark: _Toc46524202][bookmark: _Toc20387998][bookmark: _Toc29374670]9.3.2	From 5GC to EPC
[bookmark: _Toc29374675][bookmark: _Toc46524207][bookmark: _Toc20388003][bookmark: _Toc37068506][bookmark: _Toc76503781]9.3.2.5	Data Forwarding for the User Plane
User plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:
-	For the QoS flows accepted for data forwarding, the NG-RAN node initiates data forwarding to the UPF by the corresponding PDU session data forwarding tunnel(s).
-	The UPF maps forwarded data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s) removing the QFI.
Handling of end marker packets:
The source NG-RAN node receives one or several end marker packets per PDU session from the UPF. When there are no more data packets to be forwarded for QoS flows mapped to an E-RAB, the source NG-RAN node sends one or several end markers including anyone of QFI (by means of the PDU Session User Plane protocol TS 38.415 [30]) of those QoS flows mapped to that E-RAB and sends the end marker packets to the UPF over the PDU session tunnel. From the included QFI in the end markers and its mapping to an EPS bearer ID, the UPF knows which EPS bearer tunnel it needs to forward the end-markers to the SGW. The QFI is removed in the end marker packets sent to the SGW.
	[bookmark: _Toc20388004][bookmark: _Toc46524208][bookmark: _Toc37068507][bookmark: _Toc29374676][bookmark: _Toc76503782]Next Change


9.3.3	From EPC to 5GC
[bookmark: _Toc20388006][bookmark: _Toc46524210][bookmark: _Toc29374678][bookmark: _Toc76503784][bookmark: _Toc37068509]9.3.3.2	Data Forwarding for the User Plane
User plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:
-	For each E-RAB accepted for data forwarding, the source eNB forwards data to the SGW in the corresponding E-RAB tunnel and the SGW forwards the received data to the UPF in the E-RAB tunnel.
-	The UPF maps the forwarded data received from an E-RAB tunnel to the corresponding mapped PDU session tunnel, adding a QFI value (by means of the PDU Session User Plane protocol TS 38.415 [30]).
-	The target NG-RAN node maps a forwarded packet to the corresponding DRB based on the received QFI value. It prioritizes the forwarded packets over the fresh packets for those QoS flows.
Handling of end marker packets:
The UPF/PGW-U sends one or several end marker packets to the SGW per EPS bearer. The SGW forwards the received end markers per EPS bearer to the source eNB. When there are no more data packets to be forwarded for an E-RAB, the source eNB forwards the received end markers in the EPS bearer tunnel to the SGW and the SGW forwards them to the UPF. The UPF adds anyone of QFI (by means of the PDU Session User Plane protocol TS 38.415 [30]) among the QoS flows mapped to that E-RAB to the end markers and sends those end markers to the target NG-RAN node in the per PDU session tunnel. When the target NG-RAN node receives an end marker with a QFI added, the target NG-RAN node starts to transmit the data packets of all QoS flows mapped to the corresponding E-RAB received from the core network towards the UE.
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