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1   Introduction
In the last RAN3#100 meeting, the notification control functionality over E1 interface was discussed but without conclusions [1].  In this document we intend to continue to address this functionality support over E1 with stage2 CR. 
2   Discussion
The notification control, as described in TS23. 501, is used to indicate when the GFBR can no longer or again be fulfilled for GBR QoS flows. The NG-RAN would then notify the 5GC either when the GFBR can no longer be fulfilled or when the GFBR can be fulfilled again, which is already captured in 38.300. 
In the dis-aggregated gNB deployment case, the GFBR measurement could be performed at the CU-UP per QoS flow level directly, or at the DU per DRB level. 

Currently over the F1 interface, the DRB level notification control (F1AP NOTIFY message) is agreed to enable the gNB-DU to inform gNB-CU. On top of this DRB level notification, we think there is a need to introduce the QoS flow level notify procedure from the gNB-CU-CP to gNB-CU-UP due to the following reasons. 

· As the SDAP sublayer locates at the gNB-CU-UP, it makes sense for the gNB-CU-UP to measure the GFBR performance of the GBR QoS flow, and notify “not fulfilled anymore” or “fulfilled again”. The notification control and GFBR IE are already included in the Bearer context setup request or modification request message;

· In 38.300, it depicts that “The NG-RAN may map a GBR flow and a non-GBR flow, or more than one GBR flow to the same DRB, but mechanisms to optimise these cases are not within the scope of standardization”.  Hence it is possible that the gNB-CU-CP may map a GBR flow and a non-GBR flow to a DRB, and provide the DRB QoS to the DU wherein the GFBR parameter only indicates the GBR flow. Under this case, the DU may not reliable measure the GFBR performance as the GBR flow and non-GBR flow are mapped to a single DRB. Even the false notification control may be triggered. 

· The 5QI level measurements would be performed based on SA5 LS in terms of packet delay, latency etc. Though only DRB level L2 measurements are supported in Rel-15, it is expected that 5QI level measurement can be supported in later release. This implies that the GFBR performance should be measured in the gNB-CU-UP per QoS flow or 5QI.   

Hence the notification procedure over the E1 interface could be regarded as the completion to the notification procedure over the F1 interface. 

Basically, there are two options for the notification control indication over E1.Hence the notify procedure over the E1 interface could be regarded as the compliment solution to the notify procedure over the F1 interface. 
Basically, there are two options for the notification control indication over E1. 

· Option 1: To reuse the class 1 gNB-CU-UP initiated bearer context modification required message

· Option 2: To define a new class 2 E1AP message (Bearer context notify)
As NGAP PDU session resource modify is introduced over the NG interface and F1AP Notify is over the F1 interface, the same principle should be followed to define option 2 as notification. 

Proposal 1: To define a class 2 E1AP message (Bearer Context Notify) as notification control indication over E1 interface.

3   Conclusion

Based on the discussion in this paper, we provide the notification control functionality over the E1 interface, and we listed our proposal as below
Proposal 2: To define a class 2 E1AP message (Bearer Context Notify) as notification control indication over E1 interface.

We propose then to update stage 2 and stage 3 specs, the stage 2 CR is provided in [2].
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Beginning of Text Proposal to TS 38.463
8.3.6
Bearer Context Notify

8.3.6.1
General

The purpose of the bearer context notify procedure is to notify that the already established QoS flow(s) for a given UE are not fulfilled anymore or fulfilled again by the NG-CU-UP node for which a notification is issued. The procedure uses UE-associated signalling.

8.3.6.2
Successful Operation
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Figure 8.2.4.2-1: Bearer Context notify

The gNB-CU-UP node initiates the procedure by sending a BEARER CONTEXT NOTIFY message to the gNB-CU-CP. 

8.2.4.3
Abnormal Conditions

Not applicable.

NEXT CHANGE
9.2.2.12
BEARER CONTEXT NOTIFY
This message is sent by the gNB-CU-UP to inform the gNB-CU-CP that the already established QoS flow(s) are or not fulfilled anymore or fulfilled again by the gNB-CU-UP node.
Direction: gNB-CU-UP ( gNB-CU-CP
	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-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	Reject

	PDU Session Resource To Notify List
	
	1
	
	
	EACH
	reject

	>PDU Session Resource To Notify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	
	

	>>PDU Session ID
	M
	
	
	
	-
	

	  >>QoS Flow Notify List
	
	0..1
	
	
	
	

	>>>QoS Flow Notify Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	
	

	>>>>QoS Flow Indicator
	M
	
	9.3.1.24
	
	
	

	>>>>Notification Cause
	M
	
	ENUMERATED (fullfilled, not fulfilled, …)
	
	
	


NEXT CHANGE
9.4.3
Elementary Procedure Definitions
--Skip the unchanged-- 

FROM E1AP-CommonDataTypes


Reset,


ResetAcknowledge,


ErrorIndication,


GNB-CU-UP-E1SetupRequest,


GNB-CU-UP-E1SetupResponse,


GNB-CU-UP-E1SetupFailure, 


GNB-CU-CP-E1SetupRequest,


GNB-CU-CP-E1SetupResponse,


GNB-CU-CP-E1SetupFailure, 


GNB-CU-UP-ConfigurationUpdate,


GNB-CU-UP-ConfigurationUpdateAcknowledge,


GNB-CU-UP-ConfigurationUpdateFailure,


GNB-CU-CP-ConfigurationUpdate,


GNB-CU-CP-ConfigurationUpdateAcknowledge,


GNB-CU-CP-ConfigurationUpdateFailure,


BearerContextSetupRequest,


BearerContextSetupResponse,


BearerContextSetupFailure,


BearerContextModificationRequest,


BearerContextModificationResponse,


BearerContextModificationFailure,


BearerContextModificationRequired,

BearerContextModificationConfirm,
BearerContextNotify,

BearerContextReleaseCommand,


BearerContextReleaseComplete,


BearerContextReleaseRequest,


BearerContextInactivityNotification,


DLDataNotification,


DataUsageReport,


E1ReleaseRequest,


E1ReleaseResponse,


PrivateMessage

--Skip the unchanged-- 

E1AP-ELEMENTARY-PROCEDURES-CLASS-2 E1AP-ELEMENTARY-PROCEDURE ::= {


errorIndication






|


bearerContextReleaseRequest



|


bearerContextInactivityNotification

|

bearerContextNotify

|

dLDataNotification






|


dataUsageReport






|


privateMessage







,


...

}
--Skip the unchanged-- 

bearerContextModificationRequired E1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

BearerContextModificationRequired


SUCCESSFUL OUTCOME

BearerContextModificationConfirm


PROCEDURE CODE


id-bearerContextModificationRequired


CRITICALITY



reject

}

bearerContextNotify E1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

BearerContextNotify

PROCEDURE CODE


id-bearerContextNotify

CRITICALITY



ignore

}

--Skip the unchanged-- 

-- **************************************************************

--

-- BEARER CONTEXT NOTIFY
--

-- **************************************************************

-- **************************************************************

--

-- Bearer Context NOTIFY
--

-- **************************************************************

BearerContextNotify ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BearerContextNotifyIEs } },


...

}

BearerContextNotifyIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-CP-UE-E1AP-ID





CRITICALITY reject
TYPE GNB-CU-CP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-gNB-CU-UP-UE-E1AP-ID





CRITICALITY reject
TYPE GNB-CU-UP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-PDU-Session-Resource-To-Notify-List
CRITICALITY reject
TYPE PDU-Session-Resource-To-Notify-List



PRESENCE mandatory },



...

} 

PDU-Session-Resource-To-Notify-List
::= SEQUENCE (SIZE(1.. maxnoofPDUSessionResource)) OF PDU-Session-Resource-To-Notify-Item

PDU-Session-Resource-To-Notify-Item
::=
SEQUENCE {


pDU-Session-ID






PDU-Session-ID,


QoS-Flow-Notify-List





QoS-Flow-Notify-List
}

QoS-Flow-Notify-List
::= SEQUENCE (SIZE(1.. maxnoofQoSFlows)) OF QoS-Flow-Notify-Item

QoS-Flow-Notify-Item
::=
SEQUENCE {


qoS-Flow-Indicator





QoS-Flow-Indicator,

notify-Cause







ENUMERATED {fulfilled, not fulfilled...}

}
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