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1. Summary of NWM discussion 
This clause provides a summary of the first and second round NWM discussions. Based on the outcomes, proposals for updating the Conclusions in the TR are also suggested.

1.1 [bookmark: Key_Issue_#1]Key Issue #1
Question 1.1: Whether and which other granularity of network energy related information needs to be included in the conclusion in addition?
Total 19 responses:
· per-NF level?: Yes (3), No (6)
· per-UE level?: Yes (12), No (3)
· per-NS level?: Yes (4), No (2)
· per-PDU Session level?: Yes (6), No (3)
· per-QoS Flow level?: Yes (6), No (4)
· per-Service level?: Yes (4), No (5)
(cf. 2 companies said no to all additional granularities)

· Applicable to a set of UEs?: Yes (6), No (0)
[Proposal for conclusion]
”The following granularity of network energy related information will be supported for the exposure:
· per-UE level
“

Question 1.2: What energy-related information can be agreed for the exposure?
Total 20 responses:
· Energy Consumption: 16 companies
· Energy Efficiency: 6 companies
· Energy Credit/Limit: 5 companies
· Carbon Emission: 4 companies
· Renewable Energy Usage: 8 companies
· Analytics/Prediction on energy usage: 2 companies
[Proposal for conclusion] Refer to A.1.1

Question 1.3: Which sources (e.g., NF, OAM, AF, RAN, etc.) need to support the collection of the energy related information? What granularity of the energy related information can be collected from the source?
Total 17 responses:
· OAM?: 16 companies
· 5GC NFs
· All NFs?: 5 companies
· UPF only?: 5 companies
· NWDAF only?: 1 companies
· RAN?: 11 companies
· AF?: 2 companies
[Proposal for conclusion] Refer to A.1.2

Question 1.4: Will the energy related information (e.g., energy consumption) consider the contribution of other aspects in addition to User Plane (i.e., gNB and UPF)?
Total 13 responses:
· Yes (3), No (9)
[Proposal for conclusion]
”Energy related information will consider the User Plane aspect only, in this release”

Question 1.5: Will the new functionality for energy related information collection need to be supported by a new NF or (which) one of the existing NFs? Which function(s) will be responsible for the summarization and/or calculation of energy related information?
Total 17 responses:
· New NF?: 11 companies (+2 objections)
· SMF?: 2 companies
· CHF?: 2 comanies (+1 objection)
· NWDAF?: 4 companies
· NEF?: 1 company
[Proposal for conclusion]
”A new NF (EECF) is defined to support the functionality for energy related information collection”

Question 1.6: Can other 5GC NFs also request to get the energy related information? If yes, which 5GC NF should be allowed?
Total 16 responses:
· Yes (14), No (1)
· 10 companies proposed to decide the NFs based on outcomes of KI#2 and KI#3.
[Proposal for conclusion]
”5GC NFs can request energy related information for its energy saving operations”

Question 1.7: Will there be any other aspects or critical solution updates necessary to be considered/included in conclusion? If any, elaborate them with supporting rationale.
Total 10 responses:
· 5 suggestions (See above for details; These have been added to the second-round questions)

Question A.1.1: In addition to the ’Energy Consumption’ information, which of the followings can be supported for the exposure of energy related information? (Select ’support’, ’not support’, or ’abstain (i.e., don’t care)’ for each bullet item)
Total 21 responses:
· Energy Efficiency: Support (10), Not support (8), Abstain (2)
· Energy Credit/Limit: Support (15), Not support (3), Abstain (1)
· Carbon Emission: Support (10), Not support (6), Abstain (4)
· Renewable Energy Usage: Support (12), Not support (5), Abstain (3)
· Analytics/Prediction on energy usage: Support (11), Not support (6), Abstain (3)
[Proposal for conclusion]
”The following network energy related information per the agreed granularity will be supported for the exposure:
· Energy Consumption
· Energy Credit/Limit
· Renewable Energy Usage
· Analytics/Prediction on energy usage
”

Question A.1.2: Which of the following 5GC NFs (as a source of the energy related information, in addition to OAM and RAN) need to support collection of the energy related information? (Select one of the bullet items or indicate None)
Total 16 responses:
· All NFs: Yes (6), No (3)
· UPF only: Yes (6), No (3)
· NWDAF only: Yes (6), No (3)
cf. The same 3 companies selected None.
[Proposal for conclusion]
”OAM and NG-RAN will support the collection of energy related information and be used as source of the energy related information”

Question A.1.3: Which of the additional aspects suggested for Key Issue #1 in the ’Feedback Form 7’ do you support to consider in the conclusion? (Specify your selection. If none, indicate as such)
Total 5 responses:
· It is observed no additional aspects received enough supports for further discussion.


1.2 [bookmark: _Key_Issue_#2]Key Issue #2
Question 2.1: The interim conclusion agrees that energy saving authorization information (e.g. energy saving is allowed or not) to allow the network to perform network energy saving for the UE. Will the energy saving authorization information need to be defined by per UE or other granularities (e.g., per-service, per-network slice, etc.)?
Total 17 responses:
· per-UE level: 16 companies
· per-Service level: 7 companies
· per-NS level: 8 companies
· per-PDU Session level: 3 companies
· per-NF level: 1 company
[Proposal for conclusion] Refer to A.2.1

Question 2.2: Whether energy related limits (e.g. energy credit) per what granularity needs to be defined, controlled and used?
Total 16 responses:
· Yes (14), No (1)

· per-UE level: 12 companies
· per-Service level: 4 companies
· per-NS level: 8 companies
· per-PDU Session level: 3 companies
[Proposal for conclusion] Refer to A.2.2

Question 2.3: Will the energy-related limits need to be stored in UDM/UDR? Or, will it be handled (e.g.,stored and monitored) by the charging subsystem?
Total 16 responses:
· UDM/UDR: 11 companies
· Charging system: 6 companies (+1 objection)
[Proposal for conclusion]
”Energy Credit/Limit information is stored in the UDR
NOTE: Whether Energy Credit/Limit information is also handled by the charging subsystem needs to be decided by SA5.
”

Question 2.4: Can AM, SM, BDT, PDTQ and/or UE policies (including URSP) be determined and provided/updated for enforcement based on energy related information or subscription data? If yes, what information in AM, SM, BDT, PDTQ and/or UE policies can be applicable?
Total 18 responses:
· AM policy: 14 companies
· SM policy: 15 companies
· BDT policy: 11 companies
· PDTQ policy: 8 companies
· UE policy: 11 companies

· Diverged inputs on information included in policies (will be checked again in second round)
[Proposal for conclusion] Refer to A.2.5

Question 2.5: Can energy related information (e.g. energy consumption per network slice, NF, Application ID, UE, PDU Session or QoS flow) be used by the PCF for policy control?
Total 18 responses:
· Yes (18), No (0)
[Proposal for conclusion] Refer to A.2.4

Question 2.6: Can the ratio of renewable energy and/or carbon emission information be used by the PCF for policy control?
Total 16 responses:
· Yes (4), Conditional (5), No (6)
[Proposal for conclusion] Refer to A.2.4

Question 2.7: Can energy related analytics provided by NWDAF be used by the PCF for policy control, if such analytics is defined for KI#3?
Total 17 responses:
· Yes (12), Conditional (4), No (1)
[Proposal for conclusion] Refer to A.2.4

Question 2.8: Will the interaction with CHF for policy enforcement and charging need to be defined in the normative phase?
Total 16 responses:
· Yes (10), Conditional (2), No (3)
[Proposal for conclusion]
”The interaction with CHF for policy enforcement and charging will be defined in the normative phase ”

Question 2.9: Will there be any other aspects or critical solution updates necessary to be considered/included in conclusion? If any, elaborate them with supporting rationale.
Total 5 responses:
· 4 suggestions (See above for details; These have been added to the second-round questions)

Question A.2.1: Will the energy saving authorization information need to support some of these granularities in addtion to ’per-UE level’ granularity? (Select ’support’, ’not support’, or ’abstain (i.e., don’t care)’ for each bullet item)
Total 19 responses:
· per-Service level authorization: Support (3), Not support (15), Abstain (1)
· per-NS level authorization: Support (14), Not support (5), Abstain (0)
· per-PDU Session level authorization: Support (10), Not support (9), Abstain (0)
· per-NF level authorization: Support (8), Not support (10), Abstain (1)
[Proposal for conclusion]
”Energy saving authorization information is defined in the following granularities:
· per-UE level
· per-NS level
”

Question A.2.2: Will the energy related limits (e.g. energy credit) need to support some of these granularities in addtion to ’per-UE level’ and ’per-NS level’ granularity? (Select ’support’, ’not support’, or ’abstain (i.e., don’t care)’ for each bullet item)
Total 16 responses:
· per-Service level limit: Support (7), Not support (8), Abstain (1)
· per-PDU Session level limit: Support (8), Not support (8), Abstain (0)
[Proposal for conclusion]
”Energy Credit/Limit is defined, controlled and used in the following granularity:
· per-UE level
· per-Network Slice level
”

Question A.2.3: Can PDTQ policy be determined and provided/updated for enforcement based on energy related information or subscription data? (Select ’support’, ’not support’, or ’abstain (i.e., don’t care)’)
Total 8 responses:
· Yes (3), No (5)

Question A.2.4: What energy related information can be used by the PCF for policy control?
Total 18 responses:
· Energy Credit/Limit: 13 companies
· Energy Consumption (and its prediction): 10 companies
· Energy Efficiency: 6 companies
· Others (diverged inputs)
[Proposal for conclusion]
”PCF may consider the following energy related information in making a decision for policy control:
· Energy Credit/Limit
· Energy Consumption (and its prediction)
· Energy related analytics provided by NWDAF

NOTE: Further details and more parameters will be defined during the normative work ”

Question A.2.5: What information in AM, SM, BDT, PDTQ and/or UE policies can be determined and provided/updated for enforcement based on energy related information or subscription data? (Specify information for each bullet item, or indicate ’defer to Normative phase’ if you prefer to decide later)
Total 17 responses:
· AM policy
· UE-AMBR, UE-slice-AMBR: 6 companies
· Defer to normative phase: 4 companies
· Others (diverged inputs)
· SM policy
· QoS information (Session AMBR, PDB, PER, etc.): 13 companies
· Defer to normative phase: 1 company
· Others (diverged inputs)
· BDT policy
· Desired time window, max data rate: 7 companies
· PDTQ policy
· Desired time window: 3 companies
· UE policy
· URSP (all): 5 companies
· S-NSSAI selection in URSP: 2 companies
· Access Type preference in URSP: 1 company
· Defer to normative phase: 1 company
· Others (diverged inputs)
[Proposal for conclusion]
”The following information in AM ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· UE-AMBR, UE-slice-AMBR
The following information in SM ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· QoS information (Session AMBR, PDB, PER, etc.)
The following information in BDT ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· Desired time window, maximum data rate
The following information in UE ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· TBD (deferred to normative phase)

NOTE: Further details and more parameters will be defined during the normative work. ”

Question A.2.6: Which of the additional aspects suggested for Key Issue #2 in the ’Feedback Form 16’ do you support to be considered in the conclusion? (Specify your selection. If none, indicate as such)
Total 3 responses:
· It is observed no additional aspects received enough supports for further discussion.


1.3 [bookmark: _Key_Issue_#3]Key Issue #3
Question 3.1a: Will the NF profile need to support static information or dynamic energy related information, or both? What information should be included in NF profile?
Total 16 responses:
· Static: 7 companies
· Dynamic: 7 companies
· Both: 2 companies
[Proposal for conclusion] Refer to A.3.1

Question 3.1b: Can the information include a schedule of energy state for the NF?
Total 13 responses:
· Yes (6), No (6)

Question 3.1c: Can the NFs exchange energy related information directly to facilitate NF selection, e.g., for overload control? If so, which information can be available?
Total 13 responses:
· Yes (6), No (6)

Question 3.1d: Will the energy related information about the AMF be provided to NG-RAN for AMF selection? If yes, what information should be provided to NG-RAN?
Total 15 responses:
· Yes (3), No (12)

Question 3.2: (Enhancements on existing operations and procedures for energy saving and energy efficiency) Will access management, session management, and/or UP path adjustment procedures need to be enhanced to consider energy related information? (If yes, specify your selected set of procedures)
Total 19 responses:
· AM procedure: 8 companies (+1 objection)
· SM procedrue: 9 companies
· UP path adjustment procedure: 15 companies
· None: 1 company
[Proposal for conclusion] Refer to A.3.3

Question 3.3: (Enhancements on existing operations and procedures for energy saving and energy efficiency) Will the network slice access control need to be enhanced to take into account energy related information, e.g., control maximum number of UEs and maximum number of PDU sessions for a network slice?
Total 11 responses:
· Yes (8), No (3)
[Proposal for conclusion]
”The network slice access control may take into account energy related information, e.g., to control maximum number of UEs and maximum number of PDU sessions for a network slice.
”

Question 3.4: (Enhancements on existing operations and procedures for energy saving and energy efficiency) Will the energy related subscription information (e.g., energy saving authorization information, or S-NSSAIs associated with specific energy behaviour) need to be provided to RAN by the AMF to support energy saving operations at RAN?
Total 13 responses:
· Yes (6), No (5)

Question 3.5: (Enhancements on existing operations and procedures for energy saving and energy efficiency) Should the UE be able to indicate an energy setting preference that could be used to induce behaviour similar to energy related subscription information or complement such information?
Total 14 responses:
· Yes (9), No (4)

Question 3.6: (NWDAF-Based Energy Analytics for network energy saving and efficiency) Can analytics information from the NWDAF be used to assist NF in making a network energy saving related decision or to enhance charging information? If yes, what analytics are needed and what would be the input and output data for producing such analytics?
Total 16 responses:
· Yes (11), No (2)
· No for charging (3)
[Proposal for conclusion] Refer to A.3.4

Question 3.7: Can sharing of network resources among operators be considered to save energy?
Total 12 responses:
· Yes (2), No (10)

Question 3.8: Will there be any other aspects or critical solution updates necessary to be considered/included in conclusion? If any, elaborate them with supporting rationale.
Total 8 responses:
· 4 suggestions (see above for details)

Question A.3.1: Can both static and dynamic (i.e., updated during operation) energy related information be allowed for use in the NF profile? If not, specify your supported type.
Total 16 responses:
· Both: 11 companies
· Static only: 4 companies
· Dynamic only: 0 company
· Others: 1 company
[Proposal for conclusion]
”NF profile may include both static and dynamci energy related information, to support NF discovery and selection.
”

Question A.3.2: What energy related information can be included in the NF profile?
Total 19 responses:
· Energy Status/State: 13 companies
· Renewable Energy information: 9 companies
· Energy Credit/Limit: 3 companies
· Energy Efficiency: 3 companies
· NF Energy Consumption: 3 companies
· Others (diverged inputs)
[Proposal for conclusion]
”The NF profile may include the following energy related information:
· Energy Status/State
· Renewable Energy information

NOTE: Further details and more parameters will be defined during the normative work. ”

Question A.3.3: Will some of the following procedures need to be enhanced to consider energy related information? (Select ’support’, ’not support’, or ’abstain (i.e., don’t care)’ for each bullet item)
Total 19 responses:
· AM procedures: Support (11), Not support (1), Abstain (0)
· SM procedures: Support (18), Not support (0), Abstain (0)
[Proposal for conclusion]
”The following procedures may be enhanced to consider energy related information:
· AM procedures
· SM procedures
· UP path adjustment procedures

NOTE: Further details will be defined during the normative work. ”

Question A.3.4: What will be the input and output data of the energy-related analytics? (Specify information, or indicate ’defer to Normative phase’ if you prefer to decide later)
Total 15 responses:
· Defer to normative phase: 10 companies
· Energy consumption and efficiency: 2 companies
· Others (diverged inputs)
[Proposal for conclusion]
”Analytics information from the NWDAF can be used to assist NF in making a network energy saving related decision.
· The detailed input and output parameters of the energy-related analytics will be defined in the normative phase.
”

Question A.3.5: Which of the additional aspects suggested for Key Issue #3 in the ’Feedback Form 27’ do you support to be considered in the conclusion? (Specify your selection. If none, indicate as such)
Total 3 responses:
· It is observed no additional aspects received enough supports for further discussion
· There are supports from 3 companies for investigating energy saving effiect regarding the use of energy-related analytics


cf. For detailed companies inputs for the questions, refer to [Rel-19 FS_EnergySys] Discussion on Conclusions | NWM Web (etsi.org).
2. Proposal
[bookmark: _Toc524945853]It is proposed to adopt the following agreements in the conclusion of the study. 

2.1 Key Issue #1
[Proposal for conclusion]
P.1. The following granularity of network energy related information will be supported for the exposure:
· per-UE level
P.2. Energy related information will consider the User Plane aspect only, in this release.
P.3. A new NF (EECF) is defined to support the functionality for energy related information collection.
P.4. 5GC NFs can request energy related information for its energy saving operations.
P.5. The following network energy related information per the agreed granularity will be supported for the exposure:
· Energy Consumption
· Energy Credit/Limit
· Renewable Energy Usage
· Analytics/Prediction on energy usage
P.6. OAM and NG-RAN will support the collection of energy related information and be used as source of the energy related information.

2.2 Key Issue #2
[Proposal for conclusion] 
P.7. Energy Credit/Limit information is stored in the UDR.
NOTE: Whether Energy Credit/Limit information is also handled by the charging subsystem needs to be decided by SA5.
P.8. The interaction with CHF for policy enforcement and charging will be defined in the normative phase.
P.9. Energy saving authorization information is defined in the following granularities:
· per-UE level
· per-NS level
P.10. Energy Credit/Limit is defined, controlled and used in the following granularity:
· per-UE level
· per-Network Slice level
P.11. PCF may consider the following energy related information in making a decision for policy control:
· Energy Credit/Limit
· Energy Consumption (and its prediction)
· Energy related analytics provided by NWDAF
NOTE: Further details and more parameters will be defined during the normative work.
P.12. The following information in AM ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· UE-AMBR, UE-slice-AMBR
 The following information in SM ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· QoS information (Session AMBR, PDB, PER, etc.)
 The following information in BDT ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· Desired time window, maximum data rate
The following information in UE ploicy can be determined and provided/updated for enforcement based on energy related information or subscription data:
· TBD (deferred to normative phase)
NOTE: Further details and more parameters will be defined during the normative work.

2.3 Key Issue #3
[Proposal for conclusion]
P.13. The network slice access control may take into account energy related information, e.g., to control maximum number of UEs and maximum number of PDU sessions for a network slice.
P.14. NF profile may include both static and dynamci energy related information, to support NF discovery and selection.
P.15. The NF profile may include the following energy related information:
· Energy Status/State
· Renewable Energy information

NOTE: Further details and more parameters will be defined during the normative work.
P.16. The following procedures may be enhanced to consider energy related information:
· AM procedures
· SM procedures
· UP path adjustment procedures

NOTE: Further details will be defined during the normative work.
P.17. Analytics information from the NWDAF can be used to assist NF in making a network energy saving related decision.
· The detailed input and output parameters of the energy-related analytics will be defined in the normative phase.
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