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1	Introduction
It has been agreed that for UE traffic prediction, RAN3 takes data volume for a UE as the starting point. In this paper, we further discuss the possible impact on E1 interface.  

	RAN3#117bis-e Agreements:

UE traffic metric takes the data volume for a UE as the starting point.  



2	Discussion
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][bookmark: _Toc118290530][bookmark: _Toc131091450][bookmark: _Toc131753651][bookmark: _Toc134452323][bookmark: _Toc134779017]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: _Toc134779018]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. Procedures similar as the new Class 1 and Class 2 procedures over Xn interface can be supported over E1 interface.  

[bookmark: _Toc134779019]RAN3 discusses if UE data volume can be predicted at CU-CP or CU-UP, or both.
[bookmark: _Toc134779020]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., DATA COLLECTION REQUEST/RESPONSE/REPORT. 

2.2	Impact on F1 interface
In the previous meetings, it has been agreed that the Energy Cost per gNB can be exchanged between neighbour gNBs upon request over Xn interface.
In the CU-DU split architecture, the energy consumption at DU is not aware by CU in legacy. Thus, new procedures are needed for the DU to provide Energy Cost per DU as requested by CU
	RAN3#119:
Introduce the metric of Energy Cost (EC) as the AI/ML metric to be shared over the Xn interface among gNBs. 
Adopt the below Option-3a and exchange Energy Cost (EC) upon request over the Xn interface.
The metric of Energy Cost (EC) exchanged between NG-RAN nodes can be an inferred energy consumption related to an additional load or an actual energy consumption value from a neighboring node for either additional load or current load (The details to be further discussed). EC is a value at gNB level.



[bookmark: _Toc134779021]RAN3 introduces new F1AP procedure for the DU to provide Energy Cost per DU as requested by CU, e.g., DATA COLLECTION REQUEST/RESPONSE/REPORT. 

3	Conclusion
Based on the discussion above, we observe:
Observation 1	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	RAN3 discusses how to support UE data volume prediction between CU-CP and CU-UP over E1 interface.
Proposal 2	RAN3 discusses if UE data volume can be predicted at CU-CP or CU-UP, or both.
Proposal 3	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., DATA COLLECTION REQUEST/RESPONSE/REPORT.
Proposal 4	RAN3 introduces new F1AP procedure for the DU to provide Energy Cost per DU as requested by CU, e.g., DATA COLLECTION REQUEST/RESPONSE/REPORT.

TP for 37.480
**********************************************	    Change Starts    ******************************************************
5.1.x Data collection function
This function is used for the CU-CP to collect data (e.g., UE traffic load)  from CU-UP for network optimization. The network optimization could be based on AI/ML techniques. 
 6.x Data collection procedure
-	Data Collection Initiation procedure
-	Data Collection Reporting procedure

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

 TP for 38.470
**********************************************	    Change Starts    ******************************************************

5.2.x Data collection function
This function is used for the CU to collect data (e.g., Energy Cost) from DU for network optimization. The network optimization could be based on AI/ML techniques. 
 6.1.x Data collection procedure
-	Data Collection Initiation procedure
-	Data Collection Reporting procedure

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