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1. Introduction
In this contribution we discuss the problem of missing TNL information during QoS flow offload to the SN in case of MR-DC with 5GC. We also propose a solution to exchange this MN TNL information during SN addition and MN initiated SN modification procedures. 
2. Discussion
        In case of MR-DC with 5GC, i.e. NGEN-DC, NE-DC and NR-NR DC, the QoS flows belonging to same PDU session may be mapped to different bearer types. That is, MN may request 5GC to direct user plane traffic of the whole PDU session, or subset of QoS flows of the PDU session, either to MN or SN. When some of the QoS flows for a PDU session are offloaded by MN to SN, there will be an additional SDAP entity configured on the SN for the same PDU session as shown in the figure below.  


Figure 1 Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC), NR-NR DC

MN or SN node that hosts SDAP entity for a given QoS flow decides how to map the QoS flow to DRBs. For the QoS flows offloaded to SN, i.e. for SN terminated bearers, SN may decide a different mapping for the offloaded QoS flows to DRBs. Also, SN decides which of the QoS flows have to configured as MCG bearers, SCG bearers or split bearers. 
As shown in the figure below, during the SN addition procedure, the SN informs MN in step 2 (SN Addition Request Acknowledge) about the modified QoS flow to DRB mapping. The SN also notifies MN on the need for MCG resources for the DRBs that have been configured as split bearers or MCG bearers in step 2. 


Figure 2 DC with 5GC – Existing SN Addition procedure
Considering that SN configured some SN terminated bearers as split bearers or MCG bearers, the data forwarded from MN to SN for lossless data transfer (via step 7 and 8, which can happen right after step 2) and the data received from 5GC for these QoS flows have to be forwarded by SN to MN to be sent on the MCG bearer. In order to do this data forwarding, SN needs to know the MN Downlink TNL (Transport Network Layer) information for the bearer. As MN does not know the QoS flow to DRB mapping information at step 1, it is not possible for MN to send the TNL information in step 1. Thus, we think that there is a gap in the current specification procedures on how MN DL TNL information is exchanged between MN and SN for the MR-DC with 5GC options, i.e. for NGEN-DC, NE-DC, NR-NR DC. 
In case of MN initiated SN modification procedure, the MN may offload or modify QoS flows to SN. Thus, the arguments made for split bearer or MCG bearer related MN TNL information above for SN addition procedures apply for MN initiated SN modification procedure as well. 
Observation 1: 	For QoS flows offloaded to SN but still requiring MCG resource (i.e. carried over SN terminated split bearer or MCG bearer) by SN Addition and MN initiated SN Modification procedures, the SN doesn’t know the MN DL TNL information of each MCG bearer or split bearer. This prevents the data forwarding from SN to MN for SN terminated bearers. 
Below is the enhanced SN addition procedure to exchange the MN DL TNL information for SN terminated MCG bearers or split bearers. The MN can send the MN Downlink TNL information for the bearers that have reserved MCG resources in step 2b, immediately after receiving step 2. As this is the earliest point when MN can start data forwarding to the SN (i.e. step 7 and 8 can happen at this point), and, thus SN can start sending the forwarded DL data back to the MN for SN terminated MCG bearers or split bearers. This would let MN have the data and be able to send it out to the UE once the MCG resources are setup for the bearer and reduces the delay required to send the data. 
Data Forwarding Address Indication message has been defined in 38.423 to transfer the data forwarding information from new NG-RAN node to old NG-RAN node. However, the DL TNL information is per PDU Session, instead of per DRB. This message can be extended to support the MN DL TNL information per DRB exchange during the SN Addition and MN initiated SN Modification procedures for MR-DC with 5GC. 
Proposal 1: 	Extend Data Forwarding Address Indication message is to indicate the MN DL TNL information per DRB during the SN Addition and MN initiated SN Modification procedures for MR-DC with 5GC. 



Figure 3 DC with 5GC – Enhanced SN Addition Procedure
Proposal 2:	During SN Addition procedure, MN sends the Data Forwarding Address Indication message with the MN Downlink TNL information for each SN Terminated DRB requiring MCG resources, immediately after receiving the SN Addition Request Acknowledge message.



Figure 4 DC with 5GC – Enhanced MN initiated SN Modification procedure
Proposal 3: 	During MN initiated SN modification procedure, MN sends the Data Forwarding Address Indication message with the MN Downlink TNL information for each SN Terminated DRB requiring MCG resource, immediately after receiving the SN Addition Request Acknowledge message.
3. Conclusion
Based on above discussion, we have following observations and proposals.
Observation 1: 	For QoS flows offloaded to SN but still requiring MCG resource (i.e. carried over SN terminated split bearer or MCG bearer) by SN Addition and MN initiated SN Modification procedures, the SN doesn’t know the MN DL TNL information of each MCG bearer or split bearer. This prevents the data forwarding from SN to MN for SN terminated bearers. 
Proposal 1:	Extend Data Forwarding Address Indication message is to indicate the MN DL TNL information per DRB during the SN Addition and MN initiated SN Modification procedures for MR-DC with 5GC. 
Proposal 2:	During SN Addition procedure, MN sends the Data Forwarding Address Indication message with the MN Downlink TNL information for each SN Terminated DRB requiring MCG resources, immediately after receiving the SN Addition Request Acknowledge message.
Proposal 3: 	During MN initiated SN modification procedure, MN sends the Data Forwarding Address Indication message with the MN Downlink TNL information for each SN Terminated DRB requiring MCG resource, immediately after receiving the SN Addition Request Acknowledge message.
Text proposal to 38.423 is provided in appendix.
4. Appendix: Text Proposal
----------------------- Start of TP--------------------------------------------
[bookmark: _Toc525566795]8.2.6	Data Forwarding Address Indication
[bookmark: _Toc525566796]8.2.6.1	General
For the retrieval of a UE context, the Data Forwarding Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested.
The procedure is also used to forward the data forwarding information from the M-NG-RAN-NODE to the S-NG-RAN-NODE, for SN Terminated bearers that have DRBs configured on the M-NG-RAN node.
The procedure uses UE-associated signalling, only when the Data Forwarding Address Indication procedure is used between new NG-RAN node and old NG-RAN node.

[bookmark: _Toc525566797]8.2.6.2	Successful Operation




Figure 8.2.6.2-1: Data Forwarding Address Indication, successful operation
The Data Forwarding Address Indication procedure is initiated by the new NG-RAN node or the M-NG-RAN node. Sending the DATA FORWARDING ADDRESS INDICATION message, the new NG-RAN node informs the old NG-RAN node of successfully established PDU Session Resource contexts to which DL user data pending at the old NG-RAN node can be forwarded. Or Sending the DATA FORWARDING ADDRESS INDICATION message, the M-NG-RAN node informs the S-NG-RAN node of successfully established DRB contexts for SN Terminated bearers to which DL user data from S-NG-RAN node can be forwarded
Upon reception of the DATA FORWARDING ADDRESS INDICATION message, the old NG-RAN node or the S-NG-RAN node should forward pending DL user data to the indicated TNL addresses.
---------------------- Next change -------------------------------
[bookmark: _Toc525566907]9.1.1.11	DATA FORWARDING ADDRESS INDICATION
This message is sent by the new NG-RAN node to transfer data forwarding information to the new NG-RAN node. This message is also sent by the M-NG-RAN node to the S-NG-RAN node to transfer the data forwarding information for the SN terminated bearers that have DRB resources configured on the M-NG-RAN node.
Direction: new NG-RAN node  old NG-RAN node, M-NG-RAN node  S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	Data Forwarding Info per PDU Session Resources
	
	1
	
	
	YES
	reject

	>Data Forwarding Info per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	
	–
	

	Data Forwarding Info per DRB Admitted List
	
	0..1
	
	
	YES
	reject

	>Data Forwarding Info per DRB Admitted Item
	
	1..<maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>DL Forwarding UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	
	–
	



	Range bound
	Explanation

	maxnoofPDUSsessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32




--------------------------- End of TP ------------------------------
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