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1	Introduction
As captured in TR 37.817, for load balancing and mobility optimization, the local NG-RAN node can measure and predict the traffic for a UE. So far, it is assumed the UE traffic prediction is used by a NG-RAN node internally. In this paper, we further analyse the possible specification impact to support the resource status prediction and transfer. 

	Network Energy Saving
	Load Balancing:
	Mobility Optimization

	
Input information from local node: 
· UE mobility/trajectory prediction
· Current/Predicted Energy efficiency
· Current/Predicted resource status

 
Input from neighbouring NG-NG-RAN nodes:
· Current/Predicted energy efficiency
· Current/Predicted resource status
· Current energy state (e.g., active, high, low, inactive)


Output:
· Energy saving strategy, such as recommended cell activation/deactivation. 
· Handover strategy, including recommended candidate cells for taking over the traffic
· Predicted energy efficiency
· Predicted energy state (e.g., active, high, low, inactive)
· Model output validity time will be discussed during R18 normative work per inference output.

	
Input Information from the local node:
· Current and predicted own resource status
· UE trajectory prediction
· Current and predicted UE traffic
· Predicted resource status information of neighbouring NG-NG-RAN node(s) 

Input Information from neighbouring NG-NG-RAN nodes:
· Current and predicted resource status
· UE performance measurement at traffic offloaded neighbouring cell

Output:
· Selection of target cell for load balancing 
· Predicted own resource status information
· Predicted resource status information of neighbouring NG-RAN node(s)
· Model output validity time will be discussed during R18 normative work per inference output.
· The predicted UE(s) selected to be handed over to target NG-RAN node (will be used by RAN node internally)

	
Input Information from the local node: 
· UE trajectory prediction 
· Current/predicted resource status 
· Current/predicted UE traffic

 
Input Information from the neighbouring NG-RAN nodes: 
· UE’s history information from neighbour
· Position, QoS parameters and the performance information of historical HO-ed UE (e.g., loss rate, delay, etc.)
· Current/predicted resource status
· UE handovers in the past that were successful and unsuccessful, including too-early, too-late, or handover to wrong (sub-optimal) cell, based on existing SON/RLF report mechanism. 
 
Output:
· UE trajectory prediction (Latitude, longitude, altitude, cell ID of UE over a future period of time)
· Estimated arrival probability in CHO and relevant confidence interval
· Predicted handover target node, candidate cells in CHO, may together with the confidence of the predication
· Priority, handover execution timing, predicted resource reservation time window for CHO.
· UE traffic prediction (will be used by the RAN node internally and the details are left to normative work phase)
· Model output validity time will be discussed during R18 normative work per inference output.




2	Discussion
2.1	General
During the Rel17 study item discussion, it is common understanding among companies that UE traffic measurement and prediction could help AI based load balancing and mobility optimization. For example, for better load balancing and mobility optimization decision, a NG-RAN node needs to know 
· if the source cell has no longer enough resources to serve the UE traffic as demanded, or 
· if any target cell has enough resources to serve the UE as demanded  
However, it is not crystal clear what is the meaning of UE traffic. Intuitively, it could be beneficial for a NG-RAN node to know everything about current and future UE traffic including data volume, QoS requirement, and traffic characteristics (e.g., period, jitter). 
In legacy, during the QoS flow and data radio bearer establishment, NG-RAN node can understand the QoS requirement of UE traffic and some traffic characteristics as well, such as delay budget, maximum burst, etc. In Rel18 XR work item discussion, companies will study and specify additional traffic characteristics that can be aware by the NG-RAN node such as jitter, importance level, and size of belonging PDU set etc. On the other hand, how can NG-RAN node predict the future UE traffic QoS requirement and characteristic is unclear since that strongly depends on what kind of new application or new service the UE is going to initiate, which NG-RAN node normally doesn’t have the best knowledge.  
Comparatively, NG-RAN node could predict the data volume at the UE based on historical measurement conducted at the NG-RAN node, such as the measured amount of data (in bits) in UL/DL in a given time window. Therefore, as a start point, RAN3 could work on supporting the UE traffic data volume prediction. 
[bookmark: _Toc110266700][bookmark: _Toc110545736]New QoS requirement and characteristics of future UE traffic depends on UE application layer behavior, for which NG-RAN node doesn’t have the best knowledge. 
[bookmark: _Toc110545740]For UE traffic prediction, as a start point, RAN3 is suggested to discuss the data volume prediction for a certain UE. 

2.1	Impacts on E1 interface
In legacy, DC scenario, the SN CU-UP could measure and report the data usage for one UE to SN CU-CP over E1 interface and then from SN CU-CP to MN CU-CP over Xn interface for charging purpose as specified in TS 23.501. The usage data reporting is triggered either by OAM, some specified events, or periodically as instructed by OAM. 
	TS 23.501
[bookmark: _Toc20149901][bookmark: _Toc27846700][bookmark: _Toc36187831][bookmark: _Toc45183735][bookmark: _Toc47342577][bookmark: _Toc51769278][bookmark: _Toc51829345]5.12.2	Usage Data Reporting for Secondary RAT
When NG-RAN is deployed in dual connectivity configuration, the HPLMN or VPLMN operator may wish to record the data volume sent and received on the Secondary RAT.
In order to reduce the complexity of this procedure, the following principles are used in this release:
a)	The PLMN locally activates the Secondary RAT Usage Data Reporting by NG-RAN OAM. The activation is based on configuration in NG-RAN and NG-RAN determines whether the data volume report will contain data volumes consumed for the whole PDU Session or for selected QoS flows or both as described in TS 38.413 [34].
	The activation can happen separately for Data Volume Reporting of NR in licensed or unlicensed spectrum and E-UTRA in licensed or unlicensed spectrum. If the PLMN uses this feature, it should ensure that this functionality is supported by all NG-RAN nodes that support NR or E-UTRA as a Secondary RAT.
b)	Depending on its configuration the NG-RAN reports uplink and downlink data volumes to the 5GC for the Secondary RAT (including the using of unlicensed spectrum for NR or E-UTRA) for the PDU Session or for selected QoS flows or both and per time interval.
c)	During Xn handover and N2 handover, the source NG-RAN node reports the data volume to the 5GC. The reported data volume excludes data forwarded to the target RAN node.
d)	At the time of NG connection release, Secondary Node change/release, deactivation of UP connection for a PDU Session, the NG-RAN node reports the data volumes to the 5GC.
e)	To assist "partial CDR" generation, NG-RAN OAM can instruct the NG-RAN to also make periodic reports (as described in clause 5.12.3) if no event has triggered a report before the period expires.
NOTE 2:	The timing of these periodic NG-RAN reports is not expected to align with the timing of partial CDR generation. Hence the frequency of NG-RAN reports might be greater than that of partial CDR generation.
NOTE 3:	RAN needs to be able to partition the measurements in a report to indicate usage that occurred before and after an absolute time. An example of the absolute time is that RAN is configured to partition data usage reports that occurred before and after midnight.
[bookmark: _Toc20149902][bookmark: _Toc27846701][bookmark: _Toc36187832][bookmark: _Toc45183736][bookmark: _Toc47342578][bookmark: _Toc51769279][bookmark: _Toc51829346]5.12.3	Secondary RAT Periodic Usage Data Reporting Procedure
Periodic reporting of the Secondary RAT usage data is an optional function. When NG-RAN, as defined in bullet e) of clause 5.12.12, is configured with a "time interval for Secondary RAT usage data reporting", the NG-RAN shall send a RAN Usage Data Report message for periodic reporting purposes to the SMF only when the timer expires for a UE for which Secondary RAT usage data reporting is ongoing. The timer runs from the last usage reporting for the UE.

[bookmark: _Toc20955536][bookmark: _Toc29460962][bookmark: _Toc29505694][bookmark: _Toc36556219][bookmark: _Toc45881658][bookmark: _Toc51852292][bookmark: _Toc56620243][bookmark: _Toc64447883][bookmark: _Toc74152658][bookmark: _Toc88656083][bookmark: _Toc88657142][bookmark: _Toc20955643][bookmark: _Toc29461081][bookmark: _Toc29505813][bookmark: _Toc36556338][bookmark: _Toc45881802][bookmark: _Toc51852441][bookmark: _Toc56620392][bookmark: _Toc64448032][bookmark: _Toc74152807][bookmark: _Toc88656232][bookmark: _Toc88657291]TS 37.483
8.3.11	MR-DC Data Usage Report
[bookmark: _Toc20955537][bookmark: _Toc29460963][bookmark: _Toc29505695][bookmark: _Toc36556220][bookmark: _Toc45881659][bookmark: _Toc51852293][bookmark: _Toc56620244][bookmark: _Toc64447884][bookmark: _Toc74152659][bookmark: _Toc88656084][bookmark: _Toc88657143]8.3.11.1	General
This procedure is initiated by the gNB-CU-UP to report data volume served at the gNB-CU-UP, where the UE is connected to the 5GC or EPC. The procedure uses UE-associated signalling.
[bookmark: _Toc20955538][bookmark: _Toc29460964][bookmark: _Toc29505696][bookmark: _Toc36556221][bookmark: _Toc45881660][bookmark: _Toc51852294][bookmark: _Toc56620245][bookmark: _Toc64447885][bookmark: _Toc74152660][bookmark: _Toc88656085][bookmark: _Toc88657144]8.3.11.2	Successful Operation


Figure 8.3.11.2-1: MR-DC Data Usage Report procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending the MR-DC DATA USAGE REPORT message to the gNB-CU-CP.



During Rel17 study item, companies agreed that for standalone non-DC scenario, the predicted UE traffic will be used internally at the gNB, i.e., does not send to any neighbour gNB. Thus, RAN3 could at least discuss how to support UE traffic prediction within one gNB, especially between CU-CP and CU-UP considering the CP UP split architecture. 
[bookmark: _Toc110266701][bookmark: _Toc110545737]In legacy, usage data reporting procedure (i.e., containing measured data volume) over E1/Xn interface is supported for charging purpose in dual connectivity scenario as instructed by core network. 
[bookmark: _Toc110545741]RAN3 discusses how to support UE data volume prediction between CU-CP and CU-UP over E1 interface. 

To understand possible E1 interface impact, RAN3 needs to first discuss which node will perform the AI inference and generate the predicted UE data volume, i.e., by CU-CP or CU-UP. Both are possible with different implications in our view:
· Option 1: CU-CP could predict UE data volume based on measured data volume report received from CU-UP
· Option 2: CU-UP could predict UE data volume based on its own measurement and send the predicted UE data volume to CU-CP upon request
Option 1 does not require any AI capability for CU-UP and allows CU-CP to predict the future UE data volume using information collected from other sources other than CU-UP, e.g., traffic characteristics from UE or core network. On the other hand, Option 1 would require CU-UP to provide the measured data volume to CU-CP as demanded for the sake of AI inference. Note that current Data Usage reporting procedure over E1 interface follows instruction from OAM. Thus, to support option 1 enhancement is needed for CU-UP to provide measured data volume as demanded by CU-CP, e.g., upon request from CU-CP.
Comparatively, option 2 would require CU-UP to perform AI inference, and CU-UP has better knowledge of actual UE data volume than CU-CP, which can be used for the prediction. To support option 2 enhancement is needed for CU-UP to send the predicted UE data volume to CU-CP upon request. 
No matter which option is supported, it seems some request/response procedure (similar as the resource status request/response procedure) is necessary for the CU-UP to provide the UE data volume measurement or prediction as CU-CP requested. And to distinguish with the legacy Data Usage Report procedure for DC scenario specially, RAN3 can introduce a new procedure, e.g., UE Traffic Report procedure, for the CU-UP to provide UE traffic related measurements/predictions to CU-CP as requested. 

[image: ]
Figure 1: Example of CU-UP providing data volume measurement/prediction as CU-CP requested

[bookmark: _Toc110545742]RAN3 discusses if UE data volume can be predicted at CU-CP or CU-UP, or both.
[bookmark: _Toc110545743]RAN3 introduces new E1AP procedure for the CU-UP to provide UE data volume measurement/prediction to CU-CP as requested by CU-CP, e.g., UE Traffic Report procedure. 
3	Conclusion
Based on the discussion above, we observe:
Observation 1	New QoS requirement and characteristics of future UE traffic depends on UE application layer behavior, for which NG-RAN node doesn’t have the best knowledge.
Observation 2	In legacy, usage data reporting procedure (i.e., containing measured data volume) over E1/Xn interface is supported for charging purpose in dual connectivity scenario as instructed by core network.


Based on the discussion above, we propose:
Proposal 1	For UE traffic prediction, as a start point, RAN3 is suggested to discuss the data volume prediction for a certain UE.
Proposal 2	RAN3 at least discusses how to support UE data volume prediction between CU-CP and CU-UP over E1 interface.
Proposal 3	RAN3 discusses if UE data volume can be predicted at CU-CP or CU-UP, or both.
Proposal 4	RAN3 introduces new E1AP procedure for the CU-UP to provide UE data volume measurement/prediction to CU-CP as requested by CU-CP, e.g., UE Traffic Report procedure.

TP for 37.483

**********************************************	    Change Starts    ******************************************************

8.3.a	UE Traffic Reporting Initiation
[bookmark: _Toc45881605][bookmark: _Toc51852239][bookmark: _Toc56620190][bookmark: _Toc64447830][bookmark: _Toc74152605][bookmark: _Toc88656030][bookmark: _Toc88657089][bookmark: _Toc105657072][bookmark: _Toc106108453]8.3.a.1	General
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.
[bookmark: _Toc45881606][bookmark: _Toc51852240][bookmark: _Toc56620191][bookmark: _Toc64447831][bookmark: _Toc74152606][bookmark: _Toc88656031][bookmark: _Toc88657090][bookmark: _Toc105657073][bookmark: _Toc106108454]8.3.a.2	Successful Operation


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. 

[bookmark: _Toc45881607][bookmark: _Toc51852241][bookmark: _Toc56620192][bookmark: _Toc64447832][bookmark: _Toc74152607][bookmark: _Toc88656032][bookmark: _Toc88657091][bookmark: _Toc105657074][bookmark: _Toc106108455]8.3.a.3	Unsuccessful Operation


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.
[bookmark: _Toc45881608][bookmark: _Toc51852242][bookmark: _Toc56620193][bookmark: _Toc64447833][bookmark: _Toc74152608][bookmark: _Toc88656033][bookmark: _Toc88657092][bookmark: _Toc105657075][bookmark: _Toc106108456]8.3.a.4	Abnormal Conditions
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.
[bookmark: _Toc51852243][bookmark: _Toc56620194][bookmark: _Toc64447834][bookmark: _Toc74152609][bookmark: _Toc88656034][bookmark: _Toc88657093][bookmark: _Toc105657076][bookmark: _Toc106108457]8.3.b	UE Traffic Reporting
[bookmark: _Toc45881610][bookmark: _Toc51852244][bookmark: _Toc56620195][bookmark: _Toc64447835][bookmark: _Toc74152610][bookmark: _Toc88656035][bookmark: _Toc88657094][bookmark: _Toc105657077][bookmark: _Toc106108458]8.3.b.1	General
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.
[bookmark: _Toc45881611][bookmark: _Toc51852245][bookmark: _Toc56620196][bookmark: _Toc64447836][bookmark: _Toc74152611][bookmark: _Toc88656036][bookmark: _Toc88657095][bookmark: _Toc105657078][bookmark: _Toc106108459]8.3.b.2	Successful Operation


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.
[bookmark: _Toc45881612][bookmark: _Toc51852246][bookmark: _Toc56620197][bookmark: _Toc64447837][bookmark: _Toc74152612][bookmark: _Toc88656037][bookmark: _Toc88657096][bookmark: _Toc105657079][bookmark: _Toc106108460]8.3.b.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc45881613][bookmark: _Toc51852247][bookmark: _Toc56620198][bookmark: _Toc64447838][bookmark: _Toc74152613][bookmark: _Toc88656038][bookmark: _Toc88657097][bookmark: _Toc105657080][bookmark: _Toc106108461]8.3.b.4	Abnormal Conditions
Void.



**********************************************	    Next Change    ******************************************************

[bookmark: _Toc45881708][bookmark: _Toc51852346][bookmark: _Toc56620297][bookmark: _Toc64447937][bookmark: _Toc74152712][bookmark: _Toc88656137][bookmark: _Toc88657196][bookmark: _Toc105657230][bookmark: _Toc106108611]9.2.2.c	UE TRAFFIC REPORT REQUEST
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".



[bookmark: _Toc45881709][bookmark: _Toc51852347][bookmark: _Toc56620298][bookmark: _Toc64447938][bookmark: _Toc74152713][bookmark: _Toc88656138][bookmark: _Toc88657197][bookmark: _Toc105657231][bookmark: _Toc106108612]9.2.2.d	UE TRAFFIC REPORT RESPONSE
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



[bookmark: _Toc45881710][bookmark: _Toc51852348][bookmark: _Toc56620299][bookmark: _Toc64447939][bookmark: _Toc74152714][bookmark: _Toc88656139][bookmark: _Toc88657198][bookmark: _Toc105657232][bookmark: _Toc106108613]9.2.1.e	UE TRAFFIC REPORT FAILURE
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”



[bookmark: _Toc45881711][bookmark: _Toc51852349][bookmark: _Toc56620300][bookmark: _Toc64447940][bookmark: _Toc74152715][bookmark: _Toc88656140][bookmark: _Toc88657199][bookmark: _Toc105657233][bookmark: _Toc106108614]9.2.1.f	UE TRAFFIC REPORT UPDATE
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.




**********************************************	    Next Change    ******************************************************

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




**********************************************	    Change Ends    ******************************************************

TP for 37.480
**********************************************	    Change Starts    ******************************************************

[bookmark: _Toc13759433][bookmark: _Toc29461986][bookmark: _Toc45888058][bookmark: _Toc88654249][bookmark: _Toc105701973]6.2	Bearer Context Management procedures
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

**********************************************	    Change Ends    ******************************************************
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