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Introduction
As specified in TS 23.501 [1], in the new 5G QoS framework a GBR QoS-flow may be associated with a parameter that is referred to as Notification Control. The RAN should report to the 5GC in case that the QoS for a flow that is associated with Notification Control can no longer (or again) be fulfilled. In this contribution, we analyse the impact of Notification Control on the F1 interface and we make proposals accordingly. 
Discussion
In TS 23.501 [1] the following description of the Notification Control feature is provided: 
· If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN determines that the GFBR cannot be fulfilled, RAN shall send a notification towards SMF. The RAN shall keep the QoS Flow, and should try to fulfil the GFBR. Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the 5GC may initiate N2 signalling to modify or remove the QoS Flow. When applicable, NG-RAN sends a new notification, informing SMF that the GFBR can be fulfilled again. 
In the disaggregated architecture, only the gNB-DU can monitor the QoS over the air interface with accuracy. The reason is that the gNB-DU owns the lower-layers and therefore it has detailed knowledge of the radio conditions. The gNB-CU does not have real-time information about the quality of the radio channel and cannot estimate with precision whether the QoS of certain QoS-flows can be fulfilled. Therefore, the QoS monitoring should be performed by the gNB-DU. The gNB-DU schedules traffic over the air interface on a DRB level. Therefore, the gNB-DU cannot monitor the QoS over the air interface on a per-QoS-flow level, but it can monitor the QoS on a bearer level. 
Observation 1:	Only the gNB-DU can monitor the QoS over the air interface with accuracy. The gNB-DU monitors the QoS over the air interface on a bearer level.
A consequence of the above considerations is that the gNB-CU should inform the gNB-DU on whether Notification Control is required for a given DRB.
The gNB-CU receives the QoS-flows to setup from the 5GC and for each QoS-flow it also receives indication on whether Notification Control should be supported. The gNB-CU decides how to map the QoS-flows to the DRBs. In case that the gNB-CU maps to a DRB a QoS-flow that is associated with Notification Control it should inform the gNB-DU about it. Therefore, a Notification Control IE should be added per-DRB in the F1AP UE Context Setup Request and in the F1AP UE Context Modification Request messages. 
 Proposal 1:	Introduce a Notification Control IE for each DRB to setup/modify in the F1AP UE Context Setup Request and in the F1AP UE Context Modification Request messages.
The gNB-DU should then monitor the QoS over the air for the bearers that are associated with Notification Control. The gNB-DU should report to the gNB-CU in case that it cannot anymore fulfil the QoS of a bearer that is subject to Notification Control. This can be realized either: 
· by adding a new IE to the F1AP UE Context Modification Required message; 
· or by defining a new Class 2, gNB-DU initiated, and UE-associated F1AP procedure. 
Between the two options above, we believe that the latter is more efficient. The reason is that a Class 2 procedure does not require a reply message that in this case would be redundant. The same procedure can also be utilized to inform the gNB-CU in case that after some time the gNB-DU realizes that QoS for the bearer associated with Notification Control can be fulfilled again. 
We suggest naming the new F1AP procedure “Notify” with the objective of aligning with the “PDU Session Resource Notify” procedure that is utilized in the NGAP for a similar purpose.
Proposal 2:	Introduce a F1AP “Notify” procedure to report that the QoS for a bearer associated with Notification Control can no longer (or again) be fulfilled. The F1AP “Notify” procedure should be: Class 2, gNB-DU initiated and UE-associated. 
Conclusion
In this contribution, we discussed the introduction of a new F1AP procedure to support Notification Control. The proposals are summarized in the following. 
Observation 1:	Only the gNB-DU can monitor the QoS over the air interface with accuracy. The gNB-DU monitors the QoS over the air interface on a bearer level.
[bookmark: _In-sequence_SDU_delivery]Proposal 1:	Introduce a Notification Control IE for each DRB to setup/modify in the F1AP UE Context Setup Request and in the F1AP UE Context Modification Request messages.
Proposal 2:	Introduce a F1AP “Notify” procedure to report that the QoS for a bearer associated with Notification Control can no longer (or again) be fulfilled. The F1AP “Notify” procedure should be: Class 2, gNB-DU initiated and UE-associated. 
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[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.473
Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY



Start of Text Proposal 2 for TS 38.473
[bookmark: _Toc493604365][bookmark: _Toc494264743][bookmark: _Toc500500860]8.3.1	UE Context Setup 
[bookmark: _Toc367182835][bookmark: _Toc488218687][bookmark: _Toc493604366][bookmark: _Toc494264744][bookmark: _Toc500500861]8.3.1.1	General
The purpose of the UE Context Setup procedure is to establish the UE Context including among others SRB, and DRB data. The procedure uses UE-associated signalling.

[bookmark: _Toc367182836][bookmark: _Toc488218688][bookmark: _Toc493604367][bookmark: _Toc494264745][bookmark: _Toc500500862]8.3.1.2	Successful Operation

[bookmark: _MON_1561376632]
Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation.
The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE.
If the PSCell ID IE and the SCell To Be Setup List IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].
If the DRX Cycle IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall take this into account.
If the SRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].
The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the requested DRBs and SRBs in the following way:
-	A list of DRBs which are successfully established shall be included in the DRB Setup List IE;
-	A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;
-	A list of SRBs which are successfully established shall be included in the SRB Setup List IE;
-	A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.
When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.
For EN-DC operation, the gNB-CU shall include the E-UTRAN QoS IE. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN QoS IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [3].
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], it shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE as described in TS 36.423 [9] for reception of MeNB Resource Coordination Information at the gNB acting as secondary node.
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT SETUP RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
If the Notification Control IE is included in the DRB to Be Setup List IE and it is set to active, the gNB-DU shall monitor the QoS of the DRB and notify the gNB-CU if the QoS cannot be fulfilled any longer or if the QoS can be fulfilled again. The Notification Control IE can only be applied to GBR bearers.
Start of Text Proposal 3 for TS 38.473

[bookmark: _Toc481568384][bookmark: _Toc483414578][bookmark: _Toc483415256][bookmark: _Toc483418760][bookmark: _Toc491324672][bookmark: _Toc496000304][bookmark: _Hlk498674159]8.x	Notify
[bookmark: _Toc481568385][bookmark: _Toc483414579][bookmark: _Toc483415257][bookmark: _Toc483418761][bookmark: _Toc491324673][bookmark: _Toc496000305]8.x.1		General
The purpose of the Notify procedure is to enable the gNB-DU to inform the gNB-CU that the QoS of an already established GBR DRB cannot by fulfilled any longer or that it can be fulfilled again. The procedure uses UE-associated signalling.
[bookmark: _Toc481568386][bookmark: _Toc483414580][bookmark: _Toc483415258][bookmark: _Toc483418762][bookmark: _Toc491324674][bookmark: _Toc496000306]8.x.2		Successful Operation


Figure 8.x.2-1: Notify procedure. Successful operation. 
The gNB-DU initiates the procedure by sending a NOTIFY message. 
The NOTIFY message shall contain the list of the GBR DRBs associated with notification control for which the QoS is not fulfilled anymore or for which the QoS is fulfilled again by the gNB-DU.
Upon reception of the NOTIFY message, the gNB-CU may identify which are the affected PDU sessions and QoS flows. The gNB-CU may inform the 5GC or another NG-RAN node that the QoS for these PDU sessions or QoS flows is not fulfilled any longer or it is fulfilled again.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc481568387][bookmark: _Toc483414581][bookmark: _Toc483415259][bookmark: _Toc483418763][bookmark: _Toc491324675][bookmark: _Toc496000307]8.x.3	Abnormal Conditions
Not applicable. 
	Start of Text Proposal 4 for TS 38.473
[bookmark: _Ref469454216][bookmark: _Toc367183031][bookmark: _Toc488218727][bookmark: _Toc494264789][bookmark: _Toc500327651]9.2.2.1	UE CONTEXT SETUP REQUEST
This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	PSCell ID
	O
	
	NCGI
9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	0 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI
9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs>]
	
	
	
	

	>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Notification Control 
	O
	
	9.3.1.x
	
	-
	-

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-
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[bookmark: _Toc493604416][bookmark: _Toc494264795][bookmark: _Toc500500916]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PSCell ID
	O
	
	NCGI
9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information

	O

	
	9.3.1.25
	
	YES
	reject

	Transmission Stop Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	<0 .. maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI
9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Notification Control
	O
	
	9.3.1.x
	
	-
	-

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	1
	
	
	
	

	>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Notification Control
	O
	
	9.3.1.x
	
	-
	-

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List 
	
	0..1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	SRB TO Be Released List
	
	0..1
	
	
	
	

	>SRB To Be Released Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


	Start of Text Proposal 6 for TS 38.473
[bookmark: _Toc481568478][bookmark: _Toc483414691][bookmark: _Toc483415369][bookmark: _Toc483418888][bookmark: _Toc491324800][bookmark: _Toc496000432]9.2.x		NOTIFY
This message is sent by the gNB-DU to notify the gNB-CU that the QoS for already established DRBs associated with notification control is not fulfilled any longer or it is fulfilled again.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	DRB Notify List
	
	0..1
	
	
	YES
	reject

	>DRB Notify Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>Notification Cause
	M
	
	ENUMERATED(Fulfilled, Not-Fulfilled, …)
	
	-
	-


Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
	Start of Text Proposal 7 for TS 38.473
[bookmark: _Toc500500943]9.3.1.x	Notification Control
The Notification Control IE indicates whether the notification control for a given DRB is active or not-active. If the notification control is set to active, the gNB-DU shall monitor the QoS of the DRB and notify the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Notification Control 
	M
	
	ENUMERATED(Active, Not-Active, …)
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