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Abstract of the contribution: This contribution proposes a solution to support per QoS flow, PDU session and UE level energy related information exposure. 

1.	Discussion
This contribution proposed to address the KI#1 to support the NG-RAN node QoS flow, PDU session and UE level energy related information.

2.	Text proposal
It is proposed to agree the following solution to solve KI#1 in TR 23.700-66.
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES (new solution) <<<<
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: NG-RAN node QoS flow PDU session and UE level energy related information report
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc148441678]This is a solution for key issue #1 "Network energy related information exposure".
6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]NG-RAN may activate the PDU session / QoS flow level energy related information reporting procedure for specific UE, the procedure is triggered by a request from SMF.
PDU session / QoS flow level energy related information is provided by NG-RAN to SMF and will include the following parameters:
· The specific PDU session id
· PDU session level NG-RAN Energy Consumption: The PDU session level NG-RAN Energy Consumption is calculated in NG-RAN. One example of the formula is to take into account the The formula will consider the Data Volume for specific PDU session in Uu interface and the  total Energy Consumption (EC) of the NG-RAN node serving the UE for the specific slice (ECRANonlyns), e.g., [image: ]The EC of NG-RAN ECRANonlyns is defined in TS 28.554 [6].
· (optional) QoS Flow id
· (optional) QoS flow level NG-RAN Energy Consumption: The QoS flow level NG-RAN Energy Consumption is calculated in NG-RAN. One example of the formula is to take into accountThe formula will consider the Data Volume for specific QoS flow and the  total Energy Consumption (EC) of the NG-RAN node serving the UE for the specific slice (ECRANonlyns),  e.g., [image: ]The EC of NG-RAN ECRANonlyns is defined in TS 28.554 [6].
Editor’s Note: Whether other measurements except data volume for the PDU session / QoS flow is required to support by NG-RAN is FFS. How to calculate the EC to provide a more sophisticated estimation for PDU session  / QoS flow EC is required to coordinate with RAN group.
The EC of NG-RAN may be calculated by the sensors provided by the 3rd party, NG-RAN maybe allowed to access the platform to get the EC of NG-RAN by implementation, or NG-RAN may request the OAM to provide the EC of NG-RAN. 
NOTE 1:	The procedure that NG-RAN requested OAM to provide the EC of NG-RAN need to coordinate with SA5.
NG-RAN measures the Data Volume of specific PDU session or QoS flow, and calculated the PDU session / QoS flow level NG-RAN EC.
NG-RAN calculates the PDU session / QoS flow level NG-RAN EC and reports the corresponding energy consumption related information to SMF. SMF generates CDRs to the CHF to report the NG-RAN energy consumption related information. The CHF may use the information for credit limit control or charging purpose. Charging system may also generate the UE level NG-RAN energy related information by summing the PDU session level energy related energy consumption information for the specific UE. 
NOTE 2: The way the charging system exposes energy consumption related information to the 3rd party is out of SA2’s scope and will be studied by SA5.
[bookmark: _Toc148441679][bookmark: _Toc151529372][bookmark: _Toc151529482]6.x.3	Procedures
6.x.3.1	NG-RAN Energy Info report procedure	


Figure 6.x.3-1	NG-RAN Energy info report procedure
Step 0: The UE subscription per DNN and per S-NSSAI in UDM of the HPLMN indicates as defined in clause 5.6.1 of TS 23.501 the subscribed policy for report of Energy Consumption information and the specific granularity of reporting i.e. per PDU session Energy Consumption, (optional) per QoS Flow Energy Consumption. SMF stores the policy in attributes of the PDU session. 
Step 1: At the establishment of PDU session, the SMF sends to NG-RAN the policy for reporting of Energy Consumption information that includes the granularity of reporting i.e per PDU session Energy Consumption, (optional) per QoS Flow Energy Consumption. 
Step 2: AMF forwards the N2 SM request to NG-RAN as part of PDU session establishment procedure.
Step 3-4: NG-RAN sends the NG-RAN Energy info report in N2 SM messages sent to SMF. The NG-RAN Energy info report includes the following parameters:
-	PDU session id
-	PDU session level NG-RAN Energy Consumption
-	QoS Flow id (optional depending on the granularity of the policy)
- 	QoS flow level NG-RAN Energy Consumption (optional depending on the granularity of the policy)
-	start time stamp,
-	end time stamp.
The NG-RAN Energy info is contained in at least the following NGAP messages: 
· PDU SESSION RESOURCE RELEASE COMMAND
· PDU SESSION RESOURCE NOTIFY
· PDU SESSION RESOURCE MODIFY INDICATION
· UE CONTEXT RELEASE COMMAND
· HO related N2 signaling for Xn and N2 based HO procedure 
And possibly a new NGAP message needs to be defined by RAN3 in order to report the NG-RAN Energy info to assist "partial CDR" generation and if NG-RAN is instructed to also make periodic reports if no event has triggered a report before the period expires.
NOTE 3:	A coordination with RAN WGs is required to report the NG-RAN Energy info from NG-RAN to SMF. 
step 5: SMF sends the NG-RAN Energy info report to Charging system.

[bookmark: _Toc148441680][bookmark: _Toc151529373][bookmark: _Toc151529483]6.x.4	Impacts on existing services, entities and interfaces
SMF
· Support new N2 signalling to send NG-RAN energy consumption info request, or
· Enhance the existing N2 SM message to include the NG-RAN energy consumption info request
NG-RAN
· Calculate the PDU session / QoS flow level NG-RAN Energy consumption,
· Report the NG-RAN energy consumption info for specific QoS flow or PDU session or both,
· Support new N2 report signalling, or
· Enhance the existing N2 SM message to report the NG-RAN energy info.
CHF
· Receives NG-RAN Energy info report as CDR from SMF.
>>>>END OF CHANGES<<<<
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