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1
Introduction

The XnU bearer establishment at setup of SN-terminated bearers is still lacking an important step.

To highlight the missing step, the message flow from 37.340 for the SN Addition is quoted below:

10.2.2
MR-DC with 5GC

Editor's note: MR-DC with the 5GC is not complete and is targeted for completion in December 2018.

The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide radio resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.2-1 shows the SN Addition procedure.
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1. SNAddition Request

2. SNAddition Request Acknowledge

(carry SN RRC configurationmessage)

3. RRCConnectionReconfiguration

(carry SN RRC configuration message)

4. RRCConnectionReconfigurationComplete

(carrySN RRC configuration complete)

9. PDU Session Modification Indication

5. SNReconfiguration Complete

(carrySNRRC configuration complete)

12. PDU SessionModification Confirmation

10. Bearer Modication

7. SN Status Transfer

8. Data Forwarding

6. Random Access Procedure

Path Update procedure

11. End Marker Packet


Figure 10.2.2-1: SN Addition procedure

1.
The MN decides to request the target SN to allocate radio resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information, and PDU session level Network Slice info). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. For bearer options that require Xn-U resources between the MN and the SN, MN needs to provide Xn-U TNL address information, Xn-U DL TNL address information for SN terminated bearers and Xn-U UL TNL address information for MN terminated bearers. The SN may reject the request.
NOTE 1:
For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 2:
For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to an MN terminated bearer.

2
Discussion

As can be seen in step one (highlighted text), the MN is supposed to provide Xn-U DL TNL address information for SN terminated bearers.

To highlight the information received by the SN at initiation of SN Addition the respective IE as defined in XnAP is provided 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
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>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
	
	–
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64


So, one can see that the MN behaves as it should, according to the principles we have decided: in case of SDAP mobility towards the SN, the MN only provides a list of QoS flows it would like to offload. So the the MN is not yet in the position to know which QoS flow to DRB mapping the SN will decide. The MN only provides a list of QoS flows the SN but does not interfere in the SN’s decision.

Observation 1
When the MN sends the SN Addition Request to the SN, the MN has no knowledge about the SN’s decision on how to map QoS flows to DRBs.
Although it would be possible to “guesstimate” the number of SN-terminated DRBs the SN will eventually establish, this rather a bad solution, as it would require an additional step to remove allocated resources in the respective UP entity. 

We propose to include an additional step as final part of the resource allocation procedure at SN terminated bearer setup, i.e. to introduce a class 2 procedure that would fill the gap currently existing.

To highlight the solution we propose to change the figure in 37.340 (only shown for the Addition case, but applicable also for the Modification procedure that contains the possibility of setting up new DRBs).:
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1. SN Addition Request 

2. SN Addition Request Acknowledge

(carry SN RRC configuration message)

3. RRCConnectionReconfiguration

(carry SN RRC configuration message)

4. RRCConnectionReconfigurationComplete

(carry SN RRC configuration complete)

9. PDU Session  Modification Indication

5. SN Reconfiguration Complete

(carry SN RRC configuration complete)

12. PDU Session Modification Confirmation

10. Bearer Modication

7. SN Status Transfer

8. Data Forwarding

6. Random Access Procedure

      Path Update procedure

11. End Marker Packet

2a. SN Bearer Setup Complete 


Proposal 1
It is proposed to introduce a new class 2 procedure at setup of SN terminated bearers and to provide respective corrections in stage 2 and stage 3.
3
Conclusion
We have discussed that establishment of Xn-U bearers during the setup of SN terminated bearers is lacking one additional step
Proposal 1
It is proposed to introduce a new class 2 procedure at setup of SN terminated bearers and to provide respective corrections in stage 2 and stage 3.
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