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1. Introduction
In last few meetings, the basic XnAP signaling for MR-DC@5GC operation was introduced as baseline. In addition, RAN3#99 further discussed the data forwarding aspects over Xn and had following assumptions:
“For further discussion and down-selection of a single solution:

I) Both per-DRB proposal and per-QoS-flow proposal (per-DRB for DRB tunnels and per-QoS flow for PDU session tunnel)

Ibis) Both per-DRB proposal and per-PDU-session proposal (per-DRB for DRB tunnels and per-PDU-session for PDU session tunnel)

II) Only indicate per-QoS-flow proposal (for DRB tunnels and for PDU session tunnel) – seems to require signaling of DRB IDs

III) If per-DRB is proposed by source, source expects lossless forwarding to happen; if per-QoS is indicated, then this refers to forwarding of fresh data; if no per-QoS is indicated, doesn’t make sense”
In order to achieve Lossless mobility, RAN2 has already discussed and concluded that in the HO case, the source node should convey the “DRB to QoS Flow Mapping” info towards the target node, otherwise data loss may occur; and in MR-DC@5GC case, similarly the termination node (either MN or SN) should convey the “DRB to QoS Flow Mapping” info towards its peer node during offloading, and also per DRB data forwarding tunnel is needed based on “DRB to QoS Flow Mapping” info. This can be applied for both PDCP buffered old data or new fresh data. In contrast, for new fresh data or newly established PDU Sessions (no data transmission yet), in both HO and MR-DC@5GC cases, there is no need to exchange the “DRB to QoS Flow Mapping” info between peer nodes; in such case per PDU Session data forwarding tunnel is needed but optional.
For Xn HO case, currently the “DRB to QoS Flow Mapping” info (i.e. IE “DRB to QoS Flow Mapping List” in 9.2.1.15) has been already introduced as below:

9.2.1.1
PDU Session Resources To Be Setup List

This IE contains PDU session resource related information used at UE context transfer between NG-RAN nodes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resources To Be Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resources To Be Setup Item IEs
	
	1 ..  <maxnoof PDU sessions >
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>PDU Session Resource Aggregate Maximum Bitrate
	M
	
	OCTET STRING
	This IE may need to be refined.
	–
	

	>>UL NG-U UP TNL Information at UPF 
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	>>Security Indication
	O
	
	9.2.3.52
	 
	–
	

	>>PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>DL data Forwarding
	O
	
	9.2.3.34
	
	–
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	
	–
	

	>>>>E-RAB ID
	O
	
	INTEGER (0..15, …)
	
	–
	

	>>Source DRB to QoS Flow Mapping List
	O
	
	DRB to QoS Flow Mapping List 

9.2.1.15
	
	–
	


However, by looking at current baseline IE “PDU Session Resource Setup Info – SN terminated” as below:
9.2.1.5
PDU Session Resource Setup Info – SN terminated
Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.
This IE contains information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UL NG-U UP TNL Information at UPF
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoofQoSFlows>
	
	
	EACH
	reject

	>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C 
	–
	

	>>Offered GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information. 
	–
	

	DL Forwarding
	O
	
	9.2.3.34
	This IE may need to be refined. Placeholder IE only.
	–
	

	Security Indication
	O
	
	9.2.3.52
	
	–
	


The “DRB to QoS Flow Mapping” info is still missing; hence we assume that lossless mobility cannot be achieved in MR-DC@5GC addition/modification operation so far. This is also valid for IE “PDU Session Modification Info – SN terminated”.
Proposal 1: To introduce new IE “MN Terminated DRB to QoS Flow Mapping Info” with reference to existing IE “DRB to QoS Flow Mapping List” into IE “PDU Session Resource Setup Info – SN terminated” and “PDU Session Resource Modification Info – SN terminated”.
For current baseline IE “PDU Session Resource Setup Response Info – SN terminated” as below:
9.2.1.6
PDU Session Resource Setup Response Info – SN terminated
Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.
This IE contains the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NG-U DL UP TNL Information at NG-RAN
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	1
	
	
	–
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	–
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	QoS Flows Not Admitted List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Identifies the Xn transport bearer used for forwarding of DL PDUs

This IE may need to be refined. Placeholder only.
	–
	

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Identifies the Xn transport bearer used for forwarding of UL PDUs

This IE may need to be refined. Placeholder only.
	–
	


Only per PDU Session data forwarding tunnel is provided as response, hence the per DRB data forwarding tunnel is still missing; hence we assume that per DRB data forwarding cannot be achieved in MR-DC@5GC addition/modification operation. This is also valid for IE “PDU Session Modification Response Info – SN terminated”.
Proposal 2: To introduce new IE “Lossless Data Forwarding Address Info” into IE “PDU Session Resource Setup Response Info – SN terminated” and “PDU Session Resource Modification Response Info – SN terminated”.
For MN terminated PDU Session, MN can decide the “DRB to QoS Flow Mapping” info, but for current baseline IE “PDU Session Resource Setup Info – MN terminated”, the “DRB id” is missing. This is also valid for IE “PDU Session Resource Modification Info – MN terminated”.
Proposal 3: To introduce new IE “DRB ID” into IE “PDU Session Resource Setup Info – MN terminated” and “PDU Session Resource Modification Info – MN terminated”.
2. Conclusion
Proposal 1: To introduce new IE “MN Terminated DRB to QoS Flow Mapping Info” with reference to existing IE “DRB to QoS Flow Mapping List” into IE “PDU Session Resource Setup Info – SN terminated” and “PDU Session Resource Modification Info – SN terminated”.
Proposal 2: To introduce new IE “Lossless Data Forwarding Address Info” into IE “PDU Session Resource Setup Response Info – SN terminated” and “PDU Session Resource Modification Response Info – SN terminated”.
Proposal 3: To introduce new IE “DRB ID” into IE “PDU Session Resource Setup Info – MN terminated” and “PDU Session Resource Modification Info – MN terminated”.
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