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Discussion
During NG handover in TS 38.413 section 9.3.4 the target gNB sends back the QoS Flow Setup Response List IE which contains all QoS flows accepted by target gNB.
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	



For each QoS flow it further says if it was accepted for data forwarding:
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This IE is used to provide a list of QoS flows with indication if forwarding is accepted.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item with Data Forwarding
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>Data Forwarding Accepted
	O
	
	9.3.1.62
	
	-
	



However, the SMF cannot discriminate among those QoS flows the ones accepted to be forwarded over the PDU session tunnel or accepted to be forwarded over the DRB tunnel. There is nothing in the Handover Request Acknowledge Transfer IE to indicate this.

Observation 1: the SMF cannot determine when receiving the Handover Request Acknowledge Transfer IE which QoS flows are accepted to be forwarded over a PDU session tunnel and which QoS flows re accepted to be forwarded over a DRB tunnel because target gNB reports them altogether.

However, in TS 38.413 section 9.3.4.10, the SMF includes the QoS Flows to be forwarded list IE in the HO Command Transfer message IE sent to the source gNB as follows: 
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	QoS Flow to be Forwarded List
	
	0..1
	
	QoS flows associated with the DL Forwarding UP TNL Information IE.
	-
	

	>QoS Flow to be Forwarded Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	




[bookmark: _Hlk88063223]Due to observation 1, the QoS Flows  to be forwarded list IE in Handover Command Transfer IE contains necessarily all QoS flows accepted for forwarding at the target side for both PDU session tunnel and DRB tunnel. 

However, section 8.4.1.2 contains an erroneous statement that the QoS Flows contained in this QoS Flows to be forwarded list IE should be forwarded over the PDU session tunnel:

If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List IE within the Handover Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the listed QoS flows over the forwarding tunnel specified in the DL Forwarding UP TNL Information IE as specified in TS 38.300 [8].

This statement needs to be corrected otherwise also the QoS Flows meant to be forwarded over the DRB tunnel would be erroneously forwarded over the PDU session tunnel, and lossless handover compromised.

Conclusion and Proposal
Proposal 1: remove the erroneous statement in section 8.4.1.2 concerning the QoS Flows to be forwarded list IE as follows:  

If the HANDOVER COMMAND message contains the QoS Flow to be Forwarded List IE within the Handover Command Transfer IE for a given PDU session, then the source NG-RAN node should initiate data forwarding for the listed QoS flows over the forwarding tunnel specified in the DL Forwarding UP TNL Information IE as specified in TS 38.300 [8].

The CRs are in R3-220406 (R15) and R3-220191 (mirror R16).
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