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Introduction
In paper R3-224423, we discussed issues related to UE traffic prediction and potential impact on E1 interface. In this paper, we propose TPs for supporting UE traffic prediction over E1 interface, i.e., CU-UP measures/predicts UE data volume upon CU-CP requests. 
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**********************************************	    Change Starts    ******************************************************

8.3.a	UE Traffic Reporting Initiation
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This procedure is used by an gNB-CU-CP to request the reporting of UE traffic related measurement or prediction to gNB-CU-UP.
The procedure uses UE-associated signalling.
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Figure 8.3.14.2-1: UE Traffic Reporting Initiation, successful operation
The procedure is initiated with a UE TRAFFIC REPORT REQUEST message sent from gNB-CU-CP to gNB-CU-UP to start a measurement/prediction or stop a measurement/prediction. 
If gNB-CU-UP is capable to provide all requested UE traffic information, it shall initiate the measurement/prediction as requested by gNB-CU-CP, and respond with the UE TRAFFIC REPORT RESPONSE message.
Interaction with other procedures
When starting a measurement/prediction, the Report Characteristics IE in the UE TRAFFIC REPORT REQUEST indicates the type of objects gNB-CU-UP shall perform measurements/prediction on. The gNB-CU-UP shall include in the UE TRAFFIC REPORT message:
-	the UE Data Usage IE, if the first bit, "UE Data Usage" of the Report Characteristics IE included in the UE TRAFFIC REPORT REQUEST message is set to 1;
If the Reporting Periodicity IE is included in the UE TRAFFIC REPORT REQUEST message, this indicates the periodicity for the reporting of periodic measurements/predictions. The gNB-CU-UP shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the Prediction Time Information IE is included in the UE TRAFFIC REPORT REQUEST message, this indicates the gNB-CU-UP shall include the predicted UE traffic information during the indicated time window in the UE TRAFFIC REPORT message, and the UE TRAFFIC REPORT message shall be sent to gNB-CU-CP within a limited time. If the Reporting Periodicity IE is included in the UE TRAFFIC REPORT REQUEST message at the same time, the predicted UE traffic information will be generated and sent periodically, and the prediction time window shall be shifted by the periodicity value every time a UE TRAFFIC REPORT is sent. 
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Figure 8.3.14.3-1: UE Traffic Reporting Initiation, unsuccessful operation
If any of the requested measurements/predictions cannot be initiated, gNB-CU-UP shall send a UE TRAFFIC REPORT FAILURE message with an appropriate cause value.
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If the initiating gNB-CU-CP does not receive either UE TRAFFIC REPORT RESPONSE message or UE TRAFFIC REPORT FAILURE message, the gNB-CU-CP may reinitiate the UE Traffic Reporting Initiation procedure towards the same gNB-CU-UP, provided that the content of the new UE TRAFFIC REPORT REQUEST message is identical to the content of the previously unacknowledged UE TRAFFIC REPORT REQUEST message with the same Transaction ID.
[bookmark: _Toc45881609]If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the UE TRAFFIC REPORT REQUEST message then gNB-CU-UP shall initiate a UE TRAFFIC REPORT FAILURE message with an appropriate cause value.
If the gNB-CU-UP receives a UE TRAFFIC REPORT REQUEST message which includes the Registration Request IE set to "start" and the gNB-CU-CP Measurement ID IE corresponding to an existing on-going load measurement reporting, for which a different Transaction ID is used, then gNB-CU-UP shall initiate a UE TRAFFIC REPORT FAILURE message with an appropriate cause value.
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This procedure is initiated by gNB-CU-UP to report the result of measurements/predictions admitted by gNB-CU-UP following a successful UE Traffic Reporting Initiation procedure.
The procedure uses UE-associated signalling.
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Figure 8.3.15.2-1: UE Traffic Reporting, successful operation
The gNB-CU-UP shall report the results of the admitted measurements/predictions in UE TRAFFIC REPORT message. The admitted measurements/predictions are the measurements/predictions that were successfully initiated during the preceding UE Traffic Reporting Initiation procedure.
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Not applicable.
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Void.
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This message is sent by an gNB-CU-CP to gNB-CU-UP to initiate the requested measurement/prediction according to the parameters given in the message.
Direction: gNB-CU-CP  gNB-CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	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

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …)
	Type of request for which the UE traffic is required.
	YES
	ignore

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement/prediction object the gNB-CU-UP is requested to report.
First Bit = UE Data Usage,
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms, 10000ms, 20000ms, 30000ms, 40000ms, 50000ms, 60000ms, 70000ms, 80000ms, 90000ms, 100000ms, 110000ms, 120000ms,  …)
	Periodicity that can be used for reporting. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore

	Prediction Time Information
	O
	
	9.3.1.g
	
	
	



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".
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This message is sent by the gNB-CU-UP to indicate that the requested measurement/prediction, for all the measurement/prediction objects included in the measurement/prediction is successfully initiated.
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

	Transaction ID
	M
	
	9.3.1.53
	
	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

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by the gNB-CU-UP to indicate that for any of the requested measurement objects the measurement cannot be initiated.
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

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”
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This message is sent by gNB-CU-UP to gNB-CU-CP to report the results of the requested measurements/predictions.
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
	Ignore

	Transaction ID
	M
	
	9.3.1.53
	
	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

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	Reject

	gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	Reject

	UE Data Usage
	O
	
	9.3.1.h
	
	
	



	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 12.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.
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9.3.1.g Prediction Time Information
The purpose of the Prediction Time Information IE is to provide the time information related to the prediction operation at gNB CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Prediction Delay Budget
	M
	
	ENUMERATED (s1, s2, s5, …)
	Upper bound value for the delay that a prediction result is transmitted upon request.
	-
	-

	Prediction Time Window
	
	
	
	
	
	

	  >Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [14]. It indicates the UTC time when the recording of the Data Volume was started.
	
	

	  >End timestamp
	M
	
	OCTET STRING (SIZE(4))
	Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [14]. It indicates the UTC time when the recording of the Data Volume was ended.
	
	




9.3.1.h UE Data Usage
The purpose of the UE Data Usage IE is to provide data usage information for the UE at gNB CU-UP.

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

	PDU Session Resource Data Usage List
	
	1
	
	
	YES
	ignore

	>PDU Session Resource Data Usage Item
	
	1 .. <maxnoof PDUsessions>
	
	
	–
	

	>>PDU Session ID
	M
	
	9.3.1.21
	
	–
	

	>>Data Usage Information
	M
	
	MR-DC Usage Information 9.3.1.63
	
	–
	



	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256
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The E1 bearer management procedures are listed below:
-	Bearer Context Setup procedure
-	Bearer Context Release Request (gNB-CU-UP initiated) procedure
-	Bearer Context Release (gNB-CU-CP initiated) procedure
-	Bearer Context Modification (gNB-CU-CP initiated) procedure
-	Bearer Context Modification Required (gNB-CU-UP initiated) procedure
-	DL Data Notification procedure
-	Bearer Context Inactivity Notification procedure
-	Data Usage Report procedure
-	MR-DC Data Usage Report procedure
-	UE Traffic Report Initiation procedure
-	UE Traffic Reporting procedure
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