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1 Introduction
The document has been originally prepared to derive a moderated discussion on the consolidated list of objectives for Release 19 ”Energy Efficiency/ Energy Saving as a Service” study.

The Work Tasks in section 2.1 are proposed as a starting point for the discussion, based on SP-230759 and the following inputs to SA Rel-19 Workshop:



SWS-230004 GSMA - prospective on R19 from MNOs (GSM Association) SWS-230005 On Media-related Topics in Release 19 (BBC)
SWS-230008 SK Telecom’s View on SA Rel-19 (SK Telecom)

SWS-230009 5G-MAG views on Media related topics for Rel-19 (SA) (5G-MAG) SWS-230012 Qualcomm’s views on SA2 Release 19 package (Qualcomm)
SWS-230013 View on SA2 Rel-19 package (TELECOM ITALIA S.p.A.)

SWS-230018 DISH Views on Release 19 (Dish Network)

SWS-230019 Rakuten Mobile’s view on Release 19 (Rakuten Mobile, Inc)

SWS-230021 Consolidated Views on Rel-19 (ETRI, SK Telecom, KT, LG Uplus) SWS-230022 UK Government priorities for Release 19 (DSIT)
SWS-230023 KPN’s view on SA Rel-19 (KPN N.V.)

SWS-230025 MediaTek Thoughts - Release 19 (MediaTek Inc.) SWS-230035 Samsung view on Rel-19 (Samsung)
SWS-230036 Nokia views on Rel-19 (Nokia)

SWS-230041 NEC’s view on Release 19 (NEC Corporation) SWS-230045 Huawei views on Rel-19 SA (Huawei, Hisilicon)
SWS-230054 NTT DOCOMO’s view on SA Rel-19 (NTT DOCOMO INC.)

SWS-230061 Cisco’s views on SA Rel-19 (Cisco Systems)

SWS-230068 China Mobile View on R19 Interested Topics in SA2 (China Mobile) SWS-230069 Google’s views on SA2 R19 package (Google Inc.)
SWS-230077 Dolby’s views on Rel-19 (Dolby)

SWS-230078 Release 19 Priorities - Services & System Aspects (Orange)





2 [bookmark: Scoping]Scoping
2.1 [bookmark: Work_Tasks_based_on_input_to_and_outcome]Work Tasks based on input to and outcome of the Workshop

The initial set of Work Tasks for discussion, based on the input to the workshop and SP-230759 are as follows:




 (
●
)WT-1: (SWS-230009, SWS-230013, SWS-230018, SWS-230019, SWS-230035, SWS-230036, SWS-230061)
 (
●
)Study architecture enhancements to facilitate efficient energy use and energy saving (based on normative outcomes of the Stage 1 work on “Energy Efficiency as service criteria”)
WT-2: (SWS-230004, SWS-230005, SWS-230025, SWS-230035, SWS-230041, SWS-230045, SWS-230068)
 (
●
)Study enhancement on network exposure capability to support exposure of energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition, UE level, PDU session level, etc.)
WT-3: (SWS-230018, SWS-230023, SWS-230035, SWS-230012)
Study functional extensions to enable energy as a service characteristic

 (
○
)WT-3.1: (SWS-230012)
 (
○
)Introduction of maximum energy credit limit as policy per service
WT-3.2: (SWS-230012)
 (
○
)Introduction of energy efficiency modes in policy information.
WT-3.3: (SWS-230045)
 (
○
)Enhancement of energy consumption measurement to support estimation of carbon emissions
WT-3.4: SWS-230012)
 (
○
)Framework for Energy consumption reports from 5GC Network Functions and RAN per slice / PDU session / QoS flow
WT-3.5: (SWS-230005)
 (
○
)Renewable Energy usage information exposure
WT-3.6: (SWS-230012)
Introduction of energy consumption information in CDRs (charging)

 (
●
)WT-4: (SWS-230004, SWS-230078, SWS-230054, SWS-230068, SWS-230036, SWS-230069, SWS-230078, SWS-230045)
 (
●
)Study new NF or 5GS procedure enhancement incl. the UE, 5GC(NFs) and NG-RAN interactions for energy saving (e.g. energy consumption evaluation, energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states)
WT-5: (SWS-230008, SWS-230025)
 (
●
)Study a mechanism for individual NFs based on energy consumption, to process, registration, discovery, select/route, load (re)balancing, and overload control
WT-6: (SWS-230036)
 (
●
)Study supporting energy savings by dynamically pooling of RAN resources among operators, beyond the traditional static network sharing agreements
WT-7: (SWS-230004, SWS-230068, SWS-230021)
 (
●
)Study energy saving triggered network adjustment (e.g. User migration and traffic diversion, timely capacity expansion and reduction, Inter-slice de-routing)
WT-8: (SWS-230036, SWS-230078)
 (
●
)Study supporting energy savings by adaptation of service provided to UE
WT-9: (SWS-230004, SWS-230068, SWS-230025)
 (
●
)Study enhancement on QoS or SLA parameters to involve EE related requirement
WT-10: (SWS-230004, SWS-230078)
 (
●
)Study NWDAF enhancement for dynamic energy saving operations to adapt to the services/applications/UE/network conditions
WT-11: (SWS-230035, SWS-230054, SWS-230013, SWS-230061)
Study necessary enhancement to support energy efficiency and/or savings functions defined in other groups (RAN3 and SA5)



Feedback Form 1: Which of the above Work Tasks should be in scope of Rel-19?

	1 – CATT
WT-1, 2/3/4

	2 – VODAFONE Group Plc
As the large majority of energy consumption is in the RAN (and within the RAN, it is mostly consumed in the Remote Radio Heads/Power Amplifiers), this work needs to have a major early focus on whether and how the RAN (E-UTRAN and NG-RAN) can report on the energy consumed on a per-UE basis (and as a sub task whether (which is less likely owing to the way data flows are multiplexed at the radio layer 2) the consumed energy can be reported on a per-UE-per slice basis).

The energy reporting might be based around ”sum of (resource blocks used * transmitted power of each resource block)”, and might be able to reuse the EN-DC style ”secondary RAT data volume reporting”




 (
1
)

	framework on S1 and N2.

Without feedback from RAN on their ability to do this, most (all?) of these work tasks seem unlikely to be feasible to deploy and/or have commercial relevance.

	3 – DOCOMO Communications Lab.
All WTs except WT-6.
Like many other topics in SA2 (e.g., NWDAF, Slicing, etc.), we first need to resolve the issues in single PLMN, then we can extend the work to multiple PLMNs scenarios. So, it is proposed to postpone WT-6 to the next releases.

	4 – vivo Mobile Communication Co.
No objections, but what kind of energy usage information and what granularity of the calculation will be studied in Rel-19 need to be clarified at first. This is the precondition for the whole WTs.

For the WT4, what kind of enhancement at UE side is needed. After all, in the scope of SA1 study, the UE impact is none.

	5 – China Mobile Com. Corporation
Support to postpond WT-6, and in Rel-19 the basic architecture and concept should be studied. What’s more, it is suggested to add a NOTE to clarify some cooperation work with SA5.

	6 – OPPO Beijing
Need to clarify how could WT-3.3 about energy consumption measurement be studied in SA2, it may be in SA5 scope.

	7 – Nokia UK
question: what is task 3.2 about? before we comment we would like to know some detail from the source of this WT-3.2 ”Introduction of energy efficiency modes in policy information.”.

	8 – MediaTek Inc.
Except WT-3.3, 3,4, 3.5, 4, 11, the rest of WTs can be considered in Rel-19.

	9 – TNO
KPN supports all WTs except WT-6, we agree with the views from NTT DOCOMO and China Mobile on the topic.

	10 – TNO
KPN supports all WTs except WT-6, we agree with the views from NTT DOCOMO and China Mobile on the topic.




	11 – TNO
KPN supports all WTs except WT-6, we agree with the views from NTT DOCOMO and China Mobile on the topic.

	12 – Dish Network
Need to focus on basic WT (WT-1,2,3,4,5). Deprioritize others.

	13 – Nokia UK
WT-1: We support the spirit of being inclusive of the outcomes of the Stage 1 work, but we propose that this becomes a NOTE in the SID to remark the SID may be updated to reflect SA1 requirements not yet covered by the other objectives in the SID.

WT-2: YES, with rewording as in the feedback form for rewording
WT-3: to be assessed whether we need an umbrella WT but Nokia will provide feedback on each sub item of WT-3
WT-3.1: OK with rewording as in the feedback form for rewording
WT-3.2: Nokia asks for clarification on what this requirement is
WT-3.3: merge into WT-2 . Estimation algorithm for carbon emissions is probably not impacting SA2, However, some APIs may report carbon emissions (e.g. exposure APIs). Reporting of energy consumption information is addressed by the exposure-related work and the charging data collection related work. So, overall, this carbon emissions information could be additional exposed information or reported in billing based on collected energy consumption CDRs, but how it is computed is not in SA2 scope. Nokia’s proposal is to add this information as exposed info in WT2 APIs (with rewording of WT2)
WT-3.4: Merge in WT2. This is a component of WT2
WT-3.5: Merge with WT2 (with rewording of WT2). Renewable energy info can be one aspect of WT2 as a potential information provided by APIs, but how this is determined is not specified.
WT-3.6: YES, with rewording as in the feedback form for rewording WT-4: YES, with rewording as in the feedback form for rewording WT-5: Already covered by WT-4
WT-6: YES
WT-7: YES, with rewording as in the feedback form for rewording
WT-8: YES, or can be included in WT-7 with Nokia proposed rewording as in the feedback form for rewording
WT-9: Partially YES (SLA aspects are not is scope of SA2) but is covered by WT-7 as reworded by Nokia as in the feedback form for rewording
WT-10: YES with rewording as in the feedback form for rewording
WT-11: the support of CDRs is already in WT-3.6, the rest (like Holistic solution that save energy, including anything related to 38.300 clause 15.4) can be part of WT-4.

	14 – HuaWei Technologies Co.
For all Work Tasks, it would be better if SA2 check the existing works for Energy saving in SA5, RAN WGs and even in SA2 to not re-invent the wheel.




	WT #1, #2, #3 are all for Energy Efficiency in general. In the end we may need to keep only one WT. Each one (with modification) could be fine but the existing work in SA5/Coordination with SA5 should be taken into consideration. Some sub-WTs should be removed/clarified as below.

WT#4, #7, WT#8, WT#9 and WT#10 can be merge together since they are all aiming for procedure-level enhancement. Before we initiate the study, it would be highly recommended to check what mechanisms are existing, and then we can determine which to be enhanced/created in order to support energy savings.

WT#11 should not be considered as WT. Instead, it should be considered as the scope of this work. Other WTs are not the prioritized WT from our perspective.

More comments regarding the WT:
WT#2: SA5 is able to expose the information already to some extent, and exposing real-time UE level/PDU session would be extreme challenging.
WT#3.1: Not really sure on the outcome of “reaching the limitation”, we may get a bunch of factors that affecting Energy consumption (e.g., temperature). Does the limit mean “MNO cannot provide the service to someone else because the weather is too hot”?
WT#3.2: fine – is it the same as ”notEnergySaving” state defined in SA5?
WT#3.3: should be SA5;
WT#3.4: Wonder the feasibility/Cost of collecting the Energy consumption of PDU session/QoS Flow. Should we consider the Energy consumption of such fine granularity?
WT#3.5: should be SA5;
WT#3.6: should be SA5;
WT#5: Energy saving shall be considered in a holistic view and only focusing on a single NF energy saving might be sub-optimal;
WT#6: We’d better focus on single MNO use case in this release;

	15 – Ericsson LM
A general comment on several of the work tasks is that a cloud native application is not, and should not be, aware of how the infrastructure produces the resources it uses. A cloud native application can be aware of the resources (compute, memory, networking) it uses but it should not need to know any details of how those resources are produced e.g., the energy consumption in the specific infrastructure where the CNF is deployed, as this would break the cloud native principles.
WT#1 is not acceptable in its current form. It’s too open-ended referencing unwritten requirements. It needs to be focused before it can be accepted.
WT#2 is not a task for SA2 (cloud native NFs does not know the energy consumption).
WT#3, 3.1-3.6 are not acceptable in its current form. Cloud native NFs are not aware of the energy con- sumption. A variant of WT#3 that focuses on resource efficiency. E.g., subscription and/or policy informa- tion that indicates that subscriber can accept service degradation when that saves valuable resources could be acceptable.
Note that service degradations may impact network KPIs, and it needs to be clear that the network KPIs could be degraded because some subscribers prioritize resource efficient service delivery.
WT#4 is not acceptable in its current form, and we believe that the variant of WT#3 above would cover everything that’s needed.




	WT#5 need clarification to understand the scope of work suggested
WT#6 We do not see this in scope for SA2/3GPP
WT#7, WT#8, WT#9: Not acceptable in the current form. We believe the variant of WT#3 above would cover everything that’s needed.
WT#10: This WT should be in SA5 responsibility and SA2 can if needed perform necessary alignment work based on results from SA5.
WT#11: This WT is to open ended and more specific proposals would be needed for this to be considered for Rel-19.

	16 – Qualcomm Technologies Int
Comments on the specific WTs:

WT1– we believe it is very open ended, just referring to the SA1 requirements, it should be removed since it is largely covered by the rest of the WTs
WT4- we believe it should be in scope of SA5 that defines the NF energy states. For example TR 29.913 contains the following Key Issues:


· Key Issue #1: Considering additional virtual resources usage to estimate VNF energy consumption
· Key Issue #2: Energy Consumption of containerized VNF/VNFCs
· Key Issue #3: Energy Consumption of RAN nodes

WT5- this WT refers to orchestration of NFs based on energy consumption and therefore it should be in scope of SA5 e.g. as enhancement to what TS 28.310 defines
WT6- this WT is defined based on the (potential) requirements of TR 22.882 and specifically the use case of clause 5.11 but they are not yet included in the consolidated requirements proposed by the rapporteur so far (last SA1 meeting). Some of the potential requirements in that clause of TR 22.882 refer to regulatory requirements which is not clear at which region they are defined. The proposed solution of using MINT is dependant on an authority that will have the control of activating network sharing (like in case of MINT– disaster roaming) but is not clear to us whether any such solution is realistic without any regulatory re- quirements. We would therefore like to request feedback from the proponents which region is expected to have such regulatory requirements? On the other hand if the control of (national) roaming is driven from operator agreements how dynamic it will be an in which areas it will apply can be fulfilled on existing solutions.
WT7- this can be OAM task and therefore can be studied by SA5 WT8 and WT9- it can be merged with WT3
WT11– it does not need study/normative work time before the stage-2 since it can be done through the alignment work time budget

Considering the above responses, we propose to move forward with WT2, WT3 and WT10




	17 – LG Electronics France
WT#1, WT#2 and part of WT#3 with rewarding can be in Rel-19 scope. WT#3.3, WT#3.5, WT#3.6, WT#6: Not in SA2 scope.
WT#4, WT#5, WT#7, WT#8, WT#9 and WT#10: Can be merged into WT#3. WT#11: If needed, can be done as alignment work.

	18 – China Telecommunications
We agree with Huawei’s view that we should take SA5’s existing work into consideration for all WTs.

	19 – China Telecommunications
We agree with Huawei’s view that we should take SA5’s existing work into consideration for all WTs.

	20 – NEC Corporation
WT1, WT2, WT3: These topics seems to be architectural topics such as architecture models, 5GS features, NFs and services. Since WT1 consolidates overall things so WT1 could be tuned with the contents in rest of the tasks.
WT4, WT5: These topics seems to be relevant to procedures or workflows. WT10: NWDAF is a kind of NFs. So it could be a part of WT3.

As docomo commented, it is a good idea to start to resolve the issues in single PLMN.

	21 – Motorola Mobile Com Technology
Lenovo believes that most of the work tasks are related and can be merged into two main work tasks that de- fine 1) architectural enhancements to support energy efficiency (including policy enhancements, offloading traffic to non-3GPP access including support of ATSSS)) 2) exposure of energy efficiency parameters.
WT1, WT3, WT4, WT5, WT7, WT8 can be merged.

For WT3.3, WT3.5: The scope needs further clarification as it not clear what is in scope of SA2

Finally , WT6 is out of scope of SA2 merit and WT11 can be covered as part of the usual alignment work between SA2 RAN3 and SA5.

	22 – Samsung Electronics Co.
WT #1, 2, 3 and 4, with proposed rewordings and merges below.
WT #11 can be converted into a NOTE to WT #2 and WT #3, or preferably, as a statement in the WID.

	23 – Orange
WT-1, WT-2, WT3, WT-4, WT-5 (if reworded as proposed by MediaTek) and WT-10 should be in Rel-19.




	24 – Rakuten Mobile
Priority 1 » WT-1, 2, 3, 4, 10
Priority 2 » WT- 5, 6, 7

	25 – Nubia Technology Co. (From ZTE)

· WT#1,#2,#3, #4, #5 should be in the scope of R19
· WT#6, low priority for the sharing scenario.
· WT#7, belong to SA5
· WT#8/#9/#10 can be merged to #3/#4
· WT#11, is not a WT. (can be a Note in the objective)
•
This SID has RAN/SA5 dependency. SA5 has defined Energy Efficiency (EE) KPI for RAN/Slice/NF (without UE and PDU session level). SA2 need to check and review what is needed to do.

	26 – vivo Mobile Communication Co.
WT1, WT2, WT3 (measurement and charging related to SA5), WT4, WT11are in scope of Release 19.
WT5, WT7, WT8 are not preferred to include in Release 19. And we need to align with SA1 that no trade of between EE and network performance.
WT9 is not ok for QoS, need further enhancement on the motivation.
WT10 preferred to be included in the next release, after determine what SA2 needs to do for energy effi- ciency.

	27 – BT plc
BT is also of the opinion that WT#6 should be considered very low priority. The other Work Tasks are worth including - although some clarifications are still needed



Feedback Form 2: Can any of the Work Tasks above be com- bined/merged?

	1 – CATT
WT-2, 3 and 4 can be merged.
WT-5, 9 can be merged into WT-3 and WT-4. WT-7, 8 can be merged into WT-4.

	2 – VODAFONE Group Plc
We need a new, fundamental, first work task to get the per UE energy consumption from E-UTRAN and




	NG-RAN.

	3 – DOCOMO Communications Lab.
WT-1 is indeed the umbrella task for “energy efficiency as a service”. The details are described in WT-3 and WT-9. So, it is proposed to merge WT-3 and WT-9 as subtasks into WT-1.

	4 – OPPO Beijing
WT-1 could be a general WT about architecture or 5GS procedure enhancement, thus WT-4, 5, 6, 7, 8 can be merged into WT-1;
WT-3.3, 3.4,3.5 about energy consumption measurement and exposure can be merged into WT-2. For WT-3.3, we still doubt if it’s in SA2 scope.

	5 – MediaTek Inc.
WT-7, WT-8, WT-10 can be merged as: Study on how energy saving operations can impact on network adjustment/adaption

	6 – Nokia UK
WT-3.3. can be merged with WT-2 WT-3.4. can be merged with WT-2 WT-3.5. can be merged with WT-2 WT-5 is already covered by WT-4
WT-8 can be merged in WT-7 if WT-7 is reworded as proposed by Nokia
WT-9 can be merged in WT-7 if WT-7 is reworded as proposed by Nokia, and SLA aspects removed as not in scope of SA2
WT-11: can be merged in WT-4. the support of CDRs is already in WT-3.6,

	7 – HuaWei Technologies Co.
We can have one WT for Energy Efficiency, therefore WT#1, #2, and #3 can be merged; and one WT for Energy Saving, and related WT#4, #7, #8, #9, #10 can be merged.

	8 – Ericsson LM
WT#3, 3.1-3.6, WT#4, WT#7, WT#8, WT#9 could be covered by a reworded WT#3

	9 – Qualcomm Technologies Int
Yes WT8 and WT9 can be merged with WT3. Possibly WT2 can become sub-WT of WT3.

	10 – LG Electronics France
WT#3.1, WT#3.2, WT#3.4, WT#4, WT#5, WT#7, WT#8, WT#9 and WT#10: can be merged into re-
worded WT#3.




	11 – China Telecommunications
We agree with NTT DOCOMO that have an umbrella task for ”energy efficiency as a service” and merge other related WT into WT-1.

	12 – Motorola Mobile Com Technology
WT1, WT3, WT4, WT5, WT7, WT8 merged into one generic work task

	13 – Samsung Electronics Co.
We propose to merge related sub WTs to simplify the structure and manage TU allocations efficiently.
· WT #3.1 and #3.2 can be merged to be generic and address use cases defined by SA1 EnergyServ.
· WT #3.3, 3.4, and 3.5 can be merged with WT#2:
In our view, these WTs should be addressed together to specify how to support exposure of energy usage information.
· WT #5, 7, 8 and 10 can be merged with WT#4:
In our view, WT #7 may be more related to the infrastructure deployment adjustment that supports the virtual network functions. As such it is not in SA2 scope but rather SA5 and/or ETSI ISG NFV.
In our view, WT #10 could be considered by WT #4 rather than focusing on NWDAF enhancement in the study.

	14 – Orange
WT-3.1 and WT-3.2 should be merged as proposed by Samsung.
WT-3.3, WT-3.4 and WT-3.5 should be merged into WT-2 as proposed by Samsung and OPPO.

	15 – Nubia Technology Co.
(From ZTE)
•
· WT#2 and #3.5 can be merged, (both for exposure)
· WT#8/#9/#10 can be merged to #3/#4




Feedback Form 3: Should any of the Work Tasks above be re- worded? If so, propose the required rewording.

	1 – CATT
WT-1: reworded as following, i.e. removing the “based on normative outcomes of the Stage 1 …” for the reasons that: 1) the possible architecture enhancements (e.g. whether or not to introduce a new NF) is not in SA1 scope. 2) most (if not all) of the work tasks are based on SA1 normative outcomes, so this statement should be put in general description instead of here.




	Study architecture enhancements to facilitate efficient energy use and energy saving.

WT-2, 3 and 4: can bemerged andreworded as following:
Study functional and procedure enhancements to enable energy as a service characteristic, e.g.:
· energy consumption and energy efficiency related policy and charging control;
· energy consumption and energy efficiency measurement/evaluation, reports and event exposure (e.g. per network slice, PDU session, and/or QoS flow level);
· energy consumption and energy efficiency related decision making (e.g. energy consumption adjustment, NF selection).

	2 – VODAFONE Group Plc
As the large majority of energy consumption is in the RAN (and within the RAN, it is mostly consumed in the Remote Radio Heads/Power Amplifiers), this work needs to have a major early focus on whether and how the RAN (E-UTRAN and NG-RAN) can report on the energy consumed on a per-UE basis (and as a sub task whether (which is less likely owing to the way data flows are multiplexed at the radio layer 2) the consumed energy can be reported on a per-UE-per slice basis).

The energy reporting might be based around ”sum of (resource blocks used * transmitted power of each resource block)”, and might be able to reuse the EN-DC style ”secondary RAT data volume reporting” framework on S1 and N2.

Without feedback from RAN on their ability to do this, most (all?) of these work tasks seem unlikely to be feasible to deploy and/or have commercial relevance.

A new, fundamental, work task (e.g. task 1) is needed to address this.

	3 – OPPO Beijing
Rewording of WT-1 to merge WT-4, 5, 6, 7, 8: WT-1:. Study architecture enhancements or 5GS procedure enhancement to facilitate efficient energy use and energy saving (based on normative outcomes of the Stage

 1 work on “Energy Efficiency as service criteria”)

Rewording of WT-2 to merge WT-3.3(in case considered in SA2 scope), WT-3.4,3.5: WT-2: Study en- hancement on energy consumption measurement and network exposure capability to support exposure of energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition, UE level, PDU session level, etc.)

Rewording of WT-3 because only WT-3.1, 3.2,3.6 are left under WT-3: WT-3: Study functional policy and charging extensions to enable energy as a service characteristic




	4 – MediaTek Inc.
Rewording on WT-2: Study what network energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition, PDU session level, Renewable Energy usage information exposure etc.) can be exposed and how.
Rewording on WT-5: Study how 5GC operations are impacted based on a given energy consumption con- straints, e.g. how NFs registration, discovery, selection/traffic route, load (re)balancing, and overload control, etc. are impacted.
Rewording on WT-9: Study enhancement on 5G QoS model and SLA parameters to involve EE related requirement.

	5 – Nokia UK
WT-1: reword to be a NOTE

NOTE: Alignment of the SID objectives with the outcome of Energy as a Service stage one work for any aspect not yet captured in this SID is expected

WT-2

Study enhancement on network exposure capability to support exposure of energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition) including aspects related to renewable energy usage and carbon emissions reporting.

NOTE: This needs alignment with SA1 requirements and whether and how to leverage existing SA5 Energy consumption KPIs (see clause 6.7 of TS 28.554). and performance measurements (see clause of TS 28.622) should be addressed.

WT-3: propose to delete umbrella text and consider the subtasks as tasks

WT-3.1 (to become a standalone task):

Introduction of maximum energy credit limit in the 5GS.

NOTE: the granularity of the energy credit limit (e.g. per UE, per session, per service) is to be subject of study, and should be taking the stage 1 requirements into account)

WT-3.6 (to become a standalone task):
Study any SA2 specifications enhancements to support the Introduction of energy consumption information in CDRs (charging)

NOTE: the exact CDR information requirements are to be based on SA1 requirements.This would be then included in SA5 specification and may require specific update in SA2 specification to support the collection of the information




	
WT-4:
Study 5GS procedure enhancement incl. the UE, 5GC(NFs) and NG-RAN interactions for energy saving (e.g. energy consumption evaluation, energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states) including any enhancements of network sharing.

WT-7:
Study energy-saving-triggered network adjustment (e.g. UE and traffic steering over different access re- sources, timely capacity expansion and reduction, Inter-slice re-routing, QoS adjustments and QoS param- eters enhancement )



WT-10
Study whether and how to leverage or enhance NWDAF and data analytics for dynamic energy saving operations to adapt to the services/applications/UE/network conditions

	6 – HuaWei Technologies Co.
Yes. As analyzed in form 1, the rewording proposal is as follows:
WT#1 (original WT#3):
Study functional extensions to enable energy as a service characteristic to support existing mechanisms defined by SA5, including the Introduction of energy efficiency modes in policy information.

NOTE: Coordination with SA5 and RAN WGs are needed.


WT#2 (original WT#4):
Study new NF or 5GS procedure enhancement incl. the UE, 5GC(NFs) and NG-RAN interactions for energy saving (e.g. energy consumption evaluation, energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states), including:
WT#2.1 (original WT#7): Study energy saving triggered by OAM for network adjustment;

WT#2.2 (original WT#8 and #9): Study the energy savings by adaptation of service provided to UE or SLA parameters.
WT#2.3 (original WT#10): Study NWDAF enhancement for dynamic energy saving operations to adapt to the services/applications/UE/network conditions.
NOTE 1: existing work in SA5 should be taken into consideration, and to support SA5 mechanisms, coor- dination with SA5 and RAN WGs are needed.

NOTE 2: analyzing the existing mechanisms in SA2 for Energy saving should be the starting point.

	7 – Ericsson LM
Rewording of WT#3: Study the feasibility and benefits of adding new subscription and/or policy informa- tion that indicates that subscriber can accept service degradation when that saves valuable resources.




	Note that service degradations may impact network KPIs, and it needs to be clear that the network KPIs could be degraded because some subscribers prioritize resource efficient service delivery.

	8 – Qualcomm Technologies Int
No

	9 – LG Electronics France
WT#3: Study how to enforce maximum energy consumption rate and its granularities e.g. per PDU session, per slice, per UE with energy saving triggered network adjustment e.g. policy update, load balancing.

	10 – Samsung Electronics Co.
We propose rewordings of WT #1 can be a general scope for R19 work and can be moved to a introductory part.

WT #3, 3.1 and 3.2 can be merged and need to be rephrased to include the three stage 1 requirement topics, energy credit limit, energy consumption rate and energy efficiency mode:
WT-x. Study enhancement on policy control to support energy as a service characteristic, including energy credit limit, energy consumption rate, energy efficiency mode

WT #3.4 can be rephrased to be more flexible:
WT-3.4 Study framework for energy consumption reports from 5GC Network Functions and RAN per, e. g., slice, PDU session or QoS flow

WT #11 can be converted into a NOTE related to WT#2 and #3, or preferably, as a statement in the WID:
NOTE or a statement - SA2 will align system architecture specifications as needed to support energy effi- ciency and/or savings functions defined in other groups (RAN3 and SA5).

In any case, a need for alignment with RAN3 and SA5 may arise, requiring SA2-led system architecture changes. It is recommended that this alignment be done with consideration of this study and involving the same experts.

	11 – Orange
WT-1 and WT-2: as proposed by OPPO. WT-3.6: as proposed by Nokia.
WT-5: as proposed by MediaTek. WT-10: as proposed by Nokia.




	12 – IIT Bombay
Suggestion is to add ”energy consumption on service level” also in WT-2

	13 – Rakuten Mobile
WT # 1, 3, 3.1, 3.2 and 3.4 - as proposed by Samsung
WT # 11 - As proposed by Samsung (statement - SA2 will align system architecture specifications as needed to support energy efficiency and/or savings functions defined in other groups (RAN3 and SA5))



2.2 [bookmark: Additional_Work_Tasks]Additional Work Tasks

As well as the initial set of Work Tasks in section 2.1 companies can request to add additional Work Tasks. The naming of these additional Work Tasks should follow the format: WT-company name-# (e.g.
WT-Samsung-1) so that other participants can reference them.

Feedback Form 4: Are there any additional Work Tasks that should be part of Rel-19?

	1 – VODAFONE Group Plc
WT-zero-VF: Engage with RAN Working Groups (e.g. RAN 1, 4, 3)to understand whether and how:

a) a relative measure of per-UE energy consumption (e.g. sum of resource blocks*transmitted power) can be reported to the AMF/MME by NG-RAN/E-UTRAN

b) whether it is practical for the per-UE energy consumption to be broken down into per-UE per slice, or, per-UE per PDN connection, or per-UE per QoS flow consumption in NG-RAN.

c) whether it is practical for the per-UE energy consumption to be broken down into per-UE per QoS flow consumption in E-UTRAN.

	2 – Nokia UK
No. The Vodafone proposal to check with RAN WGs can be (at least in part) a generic assumption we take when discussing the topics they have highlighted.

	3 – Qualcomm Technologies Int
No




	4 – China Telecommunications
Based on SA1’s requirement ”define maximum energy consumption rate with specific granularities (which include subscriber granularity, network slice granularity)”, we propose to add group granularity that refer- ring to the general group defined in R18 GMEC.

	5 – Samsung Electronics Co.
No.

	6 – Nubia Technology Co.
from ZTE

No



Feedback Form 5: If there are any additional Work Tasks re- quired, describe them

	1 – VODAFONE Group Plc
See above comments

	2 – DOCOMO Communications Lab.
Generally, our viewpoint aligns with VODAFONE. We also emphasize the need for fine-grained energy consumption measurement in most of the proposed WTs, specifically at the per UE per PDU session level. As it is included in WT-2, it may not require a new WT, but we believe it should be regarded as a fundamental issue that needs to be addressed.

	3 – Dish Network
Fine-grained energy consumption measurement is needed. However, solution for those fine-grained energy measurement should minimize additional energy consumption due to the measurement.




3 [bookmark: Dependencies]Dependencies
These feedback forms will help define the dependencies between Work Tasks, dependencies of Work Tasks on other Working Groups (SA, RAN or CT), and dependencies on other potential SA2 Rel-19 SIDs and WIDs.
The Work Tasks can be from the list in section 2.1, or any additional Work Tasks identified in the feedback in section 2.2.

Feedback Form 6: Describe the dependencies that any of the Work Tasks have on other 3GPP Working Groups

	1 – CATT
WT-2, 3 and 4 may have dependencies on RAN WGs. WT-11 has dependencies on RAN3 and SA5 WGs.




	

	2 – VODAFONE Group Plc
The commercial relevance of virtually all of the tasks seem likely to be fundamentally dependent upon RAN WGs deciding how they can support per-UE energy usage reporting on E-UTRAN and NG-RAN.

Note that E-UTRAN usage is more likely to be prevalent in larger cells, and larger cells are where the transmitted power is higher and data rates slower; so the E-UTRAN cells may have a disproportionate (relative to data volume) impact on a UE’s energy consumption.

	3 – DOCOMO Communications Lab.
· WT-2 indeed also needs measurement of energy consumption. In this aspect there is quite tight depen- dency on the extensive work that have already been done by SA5 on energy efficiency management.
· All aspects related to RAN energy efficiency (like WT-3.4, WT-4, WT-6, and WT-11) has dependency on RAN WGs.
· WT-5, WT-6, WT-7, WT-8 have dependency on the extensive work by SA5.
· WT-10 has overlap with the “AIML Enhancement” topic where energy efficiency analytics are proposed for NWDAF.

	4 – OPPO Beijing
WT-1, 2, 9, 11 may have RAN dependency WT-3.3, 3.6 may have SA5 dependency

	5 – Nokia UK
WT1, WT2, WT3.x depend on SA1

WT2, WT3.5, WT 3.6, WT5, WT4, WT5, WT11 may require alignment SA5 (some on OAM some on charging)

WT 4, WT5, WT6, WT7, WT8, WT9, WT11 may require alignment with RAN

	6 – HuaWei Technologies Co.
For WT#1 and WT#2 in form 3, the dependency on SA5 and RAN WGs should be taken into consideration, and coordination with SA5 and RAN WGs are needed.

	7 – Qualcomm Technologies Int
Work on SA5 e.g. based on existing WI SP-211441 and other future work based on SA1 requirements (derived from use cases of TR 22.882).




	8 – Samsung Electronics Co.
WT #2, 3.1, 3.2, 3.3, 3.4, 4, 6, 9 and 11 need collaboration with RAN WG.
WT #3.1, 3.6 (for charging aspect), and 3.3, 3.4, 3.5, 3.6, 6, 11 (for OAM aspect) may need collaboration with SA5.

	9 – Nubia Technology Co.
(from ZTE)

· It has RAN/SA5 dependency.
· SA5 has defined Energy Efficiency (EE) KPI for RAN/Slice/NF (without UE and PDU session level).
· SA2 need to corporate with RAN/SA5
•

	10 – vivo Mobile Communication Co.
Apart from SA5 and RAN dependency, which group is in charge of UE level measurement also needs to be considered.




Feedback Form 7: Describe dependencies between the Work Tasks

	1 – CATT
Have dependencies on energy saving related work tasks(/SIDs/WIDs) in RAN WGs. Measurement and reporting of energy consumption and/or energy efficiency from RAN per network slice / PDU session / QoS flow, and other possible interactions between 5GC and RAN for energy saving, may require confirmation and feedbacks from RAN WGs.
Necessary enhancement to support energy efficiency and/or savings functions defined in other groups (RAN3 and SA5) depends on the relevant functions specified in RAN3 and SA5.

	2 – VODAFONE Group Plc
I think they are all critically dependent upon WT-zero-Vodafone

	3 – DOCOMO Communications Lab.
WT-1 depends on WT-3 and also WT-9 (because of this dependency it is proposed to merge them)

	4 – Nokia UK
WT 3.3, 3.4,3.5 are related with WT2 (Nokia has proposed merger of these WTs in WT-2)

WT 5 is related with WT4 (Nokia has proposed merging WT5 in WT4)




	
WT8 and WT 9 are related to WT7 and can be considered part of WT7 if WT7 is properly reworded (as per nokia proposal)

WT11 can be part of WT4, WT 3.6.

	5 – Qualcomm Technologies Int
WT2 and WT10 are dependent of WT3




Feedback Form 8: Describe any dependencies on potential work/study items that might be created as a result of the other Q3 moderated discussions.

	1 – CATT
WT-10 has dependency on “AI/ML enhancements”.

	2 – Nokia UK
Unlike CATT, we prefer the NWDAF/analytics enhancements for Energy consumption to be handled in this work item

	3 – Qualcomm Technologies Int
There is a dependency with WT5.6 of AI/ML moderated email discussion






4 [bookmark: Partitioning]Partitioning
These questions will help determine whether there is one, or more than one, Study Item, Work Item or TEI-19 item to be created from these Work Tasks.



Feedback Form 9: Should there be more than one SID, WID or TEI-19 item created based on the Work Tasks?

	1 – CATT
No. One SID is sufficient.




	2 – VODAFONE Group Plc
One SID in SA2 may be sufficient... but there may be a need for a SID in RAN to determine the feasibility of per-UE reporting?

	3 – DOCOMO Communications Lab.
No, one SID can cover the key issues (considering the comments in Feedback Form 1 and 2).

	4 – Nokia UK
One SID is sufficient

	5 – MediaTek Inc.
One SID is sufficient based on the response in feedback form 1

	6 – Qualcomm Technologies Int
There should be one study item

	7 – LG Electronics France
One SID is sufficient.

	8 – China Telecommunications
No, one SID is sufficient

	9 – vivo Mobile Communication Co.
We propose only one SID

	10 – Rakuten Mobile
One SID is sufficient.

	11 – Samsung Electronics Co.
No. One SID is sufficient.

	12 – Nubia Technology Co.
(From ZTE)

one SID




Feedback Form 10: If the answer to the above question is yes, describe how the Work Tasks should be partitioned into differ- ent items.

	






5 [bookmark: Summary_from_the_Q3_discussions]Summary from the Q3 discussions


Total 23 companies provided 91 feedbacks in the moderated discussion:


 (
●
)BT, CATT, China Mobile, China Telecom, DISH, Docomo, Ericsson, Huawei, IIT, KPN, LGE, MediaTek, Motorola, NEC, Nokia, OPPO, Orange, Qualcomm, Rakuten, Samsung, Vivo, Vodafone, ZTE


5.1 [bookmark: Summary_from_section_2.1]Summary from section 2.1

In the Feedback Form 1: “Which of the above Work Tasks should be in scope of Rel-19?”,

Total 22 companies provided their views on the selection of WTs, assuming possible rewording or merging of some WTs.


 (
●
)BT, CATT, China Mobile, China Telecom, DISH, , Docomo, Ericsson, Huawei, KPN, LGE, MediaTek, Motorola, NEC, Nokia, OPPO, Orange, Qualcomm, Rakuten, Samsung, Vivo, Vodafone, ZTE




· WT-1: Majority support (68%)


 (
●
)Supportive: 15 companies (BT, CATT, DISH, Docomo, Huawei, KPN, LGE, MediaTek, Motorola, NEC, Orange, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 4 companies (Ericsson, Nokia, Qualcomm, Vodafone)
· WT-2: Majority support (72%)


 (
●
)Supportive: 16 companies (BT, CATT, DISH, Docomo, Huawei, KPN, LGE, MediaTek, NEC, Nokia, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 2 companies (Ericsson, Vodafone)
· WT-3: Majority support (72%)


 (
●
)Supportive: 16 companies (BT, CATT, DISH, Docomo, Huawei, KPN, LGE, MediaTek, Motorola, NEC, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 2 companies (Ericsson, Vodafone)
· WT-3.1: Majority support (72%)


 (
●
)Supportive: 16 companies (BT, CATT, DISH, Docomo, KPN, LGE, MediaTek, Motorola, NEC, Nokia, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 3 companies (Ericsson, Huawei, Vodafone)
· WT-3.2: Majority support (72%)


 (
●
)Supportive: 16 companies (BT, CATT, DISH, Docomo, Huawei, KPN, LGE, MediaTek, Motorola, NEC, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 3 companies (Ericsson, Nokia, Vodafone)
· WT-3.3: Support (54%), Do not support (36%)


 (
●
)Supportive: 12 companies (BT, CATT, DISH, Docomo, KPN, NEC, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 8 companies (Ericsson, Huawei, LGE, MediaTek, Motorola, Nokia, OPPO, Vodafone)
· WT-3.4: Majority support (63%)


 (
●
)Supportive: 14 companies (BT, CATT, DISH, Docomo, KPN, LGE, Motorola, NEC, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 5 companies (Ericsson, Huawei, MediaTek, Nokia, Vodafone)
· WT-3.5: Support (54%), Do not support (31%)


 (
●
)Supportive: 12 companies (BT, CATT, DISH, Docomo, KPN, NEC, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 7 companies (Ericsson, Huawei, LGE, MediaTek, Motorola, Nokia, Vodafone)
· WT-3.6: Majority support (68%)


 (
●
)Supportive: 15 companies (BT, CATT, DISH, Docomo, KPN, MediaTek, Motorola, NEC, Nokia, Orange, Qualcomm, Rakuten, Samsung, Vivo, ZTE)

· Not supportive: 4 companies (Ericsson, Huawei, LGE, Vodafone)
· WT-4: Majority support (63%)


 (
●
)Supportive: 14 companies (BT, CATT, DISH, Docomo, Huawei, KPN, Motorola, NEC, Nokia, Orange, Rakuten, Samsung, Vivo, ZTE)
· Not supportive: 5 companies (Ericsson, LGE, MediaTek, Qualcomm, Vodafone)
· WT-5: Support (40%), Do not support (31%)


· Supportive: 9 companies (BT, DISH, Docomo, KPN, MediaTek, Motorola, NEC, Orange, ZTE)
· Not supportive: 7 companies (Ericsson, Huawei, LGE, Nokia, Qualcomm, Vivo, Vodafone)
· WT-6: Strong opposition (45%)


 (
●
) (
●
)Supportive: 2 companies (MediaTek, Nokia)
Not supportive: 10 companies (China Mobile, DISH, Docomo, Ericsson, Huawei, KPN, LGE, Motorola, Qualcomm, Vodafone)


· WT-7: Support (31%), Do not support (31%)


· Supportive: 7 companies (BT, Docomo, Huawei, KPN, MediaTek, Motorola, Nokia)
· Not supportive: 7 companies (DISH, Ericsson, LGE, Qualcomm, Vivo, Vodafone, ZTE)
· WT-8: Support (31%), Do not support (31%)


· Supportive: 7 companies (BT, Docomo, Huawei, KPN, MediaTek, Motorola, Nokia)
· Not supportive: 7 companies (DISH, Ericsson, LGE, Qualcomm, Vivo, Vodafone, ZTE)
· WT-9: Support (27%), Do not support (31%)


· Supportive: 6 companies (BT, Docomo, Huawei, KPN, MediaTek, Nokia)
· Not supportive: 7 companies (DISH, Ericsson, LGE, Qualcomm, Vivo, Vodafone, ZTE)
· WT-10: Support (40%), Do not support (31%)


· Supportive: 9 companies (BT, Docomo, Huawei, KPN, MediaTek, Nokia, Orange, Qualcomm, Rakuten)

· Not supportive: 7 companies (DISH, Ericsson, LGE, NEC, Vivo, Vodafone, ZTE)
· WT-11: Strong opposition (50%)


 (
●
) (
●
)Supportive: 4 companies (BT, Docomo, KPN, Vivo)
Not supportive: 11 companies (DISH, Ericsson, Huawei, LGE, MediaTek, Motorola, Nokia, Qualcomm, Samsung, Vodafone, ZTE)




* NOTE: Vodafone shared concern on all WTs, while proposing a preceding work with RAN WG on the
energy measurement in NG-RAN. China Telecom provided their general view only that requested to consider SA5’s existing work.



Moderator Proposal 1:

Proposed Conclusion: WT-1, WT-2, WT-3, WT-3.1, WT-3.2, WT-3.4, WT-3.6 and WT-4 to be included in the Rel-19 draft SID.



Moderator Proposal 2:

Proposed Conclusion: WT-6 and WT-11 to be not included in the Rel-19 draft SID.



Moderator Proposal 3:

Proposed Conclusion: WT-3.3, WT-3.5, WT-5, WT-7, WT-8, WT-9 and WT-10 can have further discussion at the SA2#158 meeting to decide if some of them should be separate WTs in the Rel19 SID. These WTs are also candidates for being merged by the WTs listed in Moderator Proposal 1.



In the Feedback Form 2: “Can any of the Work Tasks above be combined/merged?” and the Feedback Form 3: “Should any of the Work Tasks above be reworded? If so, propose the required rewording”,

Total 15 companies provided their views on how to combine/merge WTs:


 (
●
)CATT, China Telecom, Docomo, Ericsson, Huawei, LGE, MediaTek, Motorola, Nokia, OPPO, Orange, Qualcomm, Samsung, Vodafone, ZTE


Total 13 companies provided proposed rewordings for their selected combinations/merges:


 (
●
)CATT, Ericsson, Huawei, IIT, LGE, MediaTek, Nokia, OPPO, Orange, Qualcomm, Rakuten, Samsung, Vodafone




- WT-1:


 (
●
) (
●
)3 companies proposed to keep WT-1 to merge other WTs: China Telecom, Docomo, OPPO
 (
●
)2 companies proposed to change WT-1 to merge or be merged with other WTs: Huawei, Motorola
7 companies provided proposals for rewordings:

 (
○
) (
○
)CATT: remove “based on normative outcomes of the Stage 1 …”.
OPPO: Study architecture enhancements or 5GS procedure enhancement to facilitate efficient energy use and energy saving. (merge WT-4/5/6/7/8)
· Orange: same change as OPPO
· Qualcomm: No change is required
· Nokia: reword to be a NOTE.
· Samsung: move the text to an introductory part.
· Rakuten: same change as Samsung


- WT-2:


 (
●
) (
●
)4 companies proposed WT-2 should merge WT-3.3, 3.4, 3.5: Nokia, OPPO, Orange, Samsung
1  (
●
)company proposed WT-2 should merge WT-3.5: ZTE
2  (
●
)companies proposed to change WT-2 to merge or be merged with WT-3: CATT,Huawei
 (
●
)1 company proposed to change WT-2 as sub-WT of WT-3: Qualcomm
7 companies provided proposals for rewordings:

 (
○
)CATT: Study functional and procedure enhancements to enable energy as a service characteristic, e.g.:energy consumption and energy efficiency related policy and charging control; energy
consumption and energy efficiency measurement/evaluation, reports and event exposure (e.g. per network slice, PDU session, and/or QoS flow level);energy consumption and energy efficiency
 (
○
) (
○
)related decision making (e.g. energy consumption adjustment, NF selection). IIT: add ”energy consumption on service level” also in WT-2
MediaTek: Study what network energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition, PDU session level, Renewable Energy usage
 (
○
)information exposure etc.) can be exposed and how.
Nokia: Study enhancement on network exposure capability to support exposure of energy usage
information (e.g. energy consumption on NF level, network slice level, network sharing condition) including aspects related to renewable energy usage and carbon emissions reporting.











- WT-3:

OPPO: Study enhancement on energy consumption measurement and network exposure capability to support exposure of energy usage information (e.g. energy consumption on NF level, network slice level, network sharing condition, UE level, PDU session level, etc.)
·  (
○
)Orange: same change as OPPO
· Qualcomm: No change is required



 (
●
)6 companies proposed WT-3 should merge other WTs: CATT (WT-3/4 +WT-5/9), Ericsson (WT-3
 (
●
)+WT-3.x/4/7/8/9), LGE (WT-3 +WT-3.1/3.2/3.4/4/5/7/8/9/10), Motorola (WT-3 +WT-1/4/5/7/8), Qualcomm (WT-3 +WT-8/9), ZTE (WT-3/4 +WT-8/9/10)
 (
●
)1 company proposed to change WT-3 to merge or be merged with WT-1 and WT-2: Huawei
1  (
●
)company proposed to change WT-3 to merge or be merged with WT-2 and WT-4: CATT
2  (
●
)companies proposed to merge WT-3 into other WTs: Docomo, China Telecom
8 companies provided proposals for rewordings:

 (
○
)CATT: Study functional and procedure enhancements to enable energy as a service characteristic, e.g.:energy consumption and energy efficiency related policy and charging control; energy
consumption and energy efficiency measurement/evaluation, reports and event exposure (e.g. per network slice, PDU session, and/or QoS flow level);energy consumption and energy efficiency
 (
○
)related decision making (e.g. energy consumption adjustment, NF selection).
 (
○
)Ericsson: Study the feasibility and benefits of adding new subscription and/or policy information that indicates that subscriber can accept service degradation when that saves valuable resources.
 (
○
)Huawei: Study functional extensions to enable energy as a service characteristic to support existing mechanisms defined by SA5, including the Introduction of energy efficiency modes in policy information.
LGE: Study how to enforce maximum energy consumption rate and its granularities e.g. per PDU session, per slice, per UE with energy saving triggered network adjustment e.g. policy update,
 (
○
)load balancing.
 (
○
)Nokia: delete umbrella text and consider the subtasks as tasks
 (
○
)OPPO: Study policy and charging extensions to enable energy as a service characteristic
Samsung: Study enhancement on policy control to support energy as a service characteristic, including energy credit limit, energy consumption rate, energy efficiency mode.
· Rakuten: Same as Samsung
· WT-3.1~3.5: already covered in the summary parts for WT-2 and WT-3.

· WT-3.6: No explicit merge proposal. 4 companies provided rewording proposals (OPPO, Nokia, Orange, Qualcomm).

 (
○
)OPPO: (Update WT-3) Study policy and charging extensions to enable energy as a service characteristic.










- WT-4:

Nokia: Study any SA2 specifications enhancements to support the Introduction of energy consumption information in CDRs (charging)
·  (
○
)Orange: Same as Nokia
· Qualcomm: No change is required.



 (
●
)5 companies proposed WT-4 should merge other WTs: CATT (WT-4 +WT-5/7/8/9), Huawei (WT-4
 (
●
)+WT-7/8/9/10), Nokia (WT-4 +WT-5), Samsung (WT-4 +WT-5/7/8/10), ZTE (WT-4/3 +WT-8/9/10)
3 companies proposed WT-4 should be merged into other WTs: Ericsson (WT-4 -> WT-3), LGE (WT-4
 (
●
)-> WT-3), OPPO (WT-4 -> WT-1)
 (
●
)2 companies proposed WT-4 should be merged with other WTs: CATT (WT-2/3/4), Motorola (WT-1/3/4/5/7/8)
7 companies provided proposals for rewordings:

 (
○
)CATT: Study functional and procedure enhancements to enable energy as a service characteristic, e.g.:energy consumption and energy efficiency related policy and charging control; energy
consumption and energy efficiency measurement/evaluation, reports and event exposure (e.g. per network slice, PDU session, and/or QoS flow level);energy consumption and energy efficiency
 (
○
)related decision making (e.g. energy consumption adjustment, NF selection).
Huawei: Study new NF or 5GS procedure enhancement incl. the UE, 5GC(NFs) and NG-RAN
 (
○
)interactions for energy saving (e.g. energy consumption evaluation, energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states)
Nokia: Study 5GS procedure enhancement incl. the UE, 5GC(NFs) and NG-RAN interactions for energy saving (e.g. energy consumption evaluation, energy usage adjustment for NF from CN aspect, energy saving related decision making, NF selection leveraging NF energy states)
including any enhancements of network sharing.
· Qualcomm: No change is required.


- WT-5:


 (
●
)5 companies proposed WT-5 should be merged into other WTs: CATT (WT-5 -> WT-3/4), LGE (WT-5
 (
●
)->WT-3), Nokia (WT-5 -> WT-4), OPPO (WT-5 -> WT-1), Samsung (WT-5 -> WT-4)
 (
●
)1 company proposed WT-5 should be merged with other WTs: Motorola (WT-1/3/4/5/7/8)
3 companies provided proposals for rewordings:

 (
○
)MediaTek: Study how 5GC operations are impacted based on a given energy consumption
constraints, e.g. how NFs registration, discovery, selection/traffic route, load (re)balancing, and overload control, etc. are impacted.
· Orange: Same as MediaTek.



 (
●
)6 companies proposed WT-7 should be merged into other WTs: CATT (WT-7 -> WT-4), Ericsson (WT-7
 (
●
)-> WT-3), Huawei (WT-7 -> WT-4), LGE (WT-7 ->WT-3), OPPO (WT-7 -> WT-1), Samsung (WT-7 -> WT-4)
1  (
●
)company proposed WT-7 should merge other WT: Nokia (WT-7 +WT-8)
2  (
●
)companies proposed WT-7 should be merged with other WTs: MediaTek (WT-7/8/10), Motorola (WT-1/3/4/5/7/8)
3 companies provided proposals for rewordings:

 (
○
) (
○
)Huawei: Study energy saving triggered by OAM for network adjustment
Nokia: Study energy-saving-triggered network adjustment (e.g. UE and traffic steering over different access resources, timely capacity expansion and reduction, Inter-slice re-routing, QoS adjustments and QoS parameters enhancement )
· Qualcomm: No change is required.


- WT-8:


 (
●
)9 companies proposed WT-8 should be merged into other WTs: CATT (WT-8 -> WT-4), Ericsson (WT-8
-> WT-3), Huawei (WT-8 -> WT-4), LGE (WT-8 ->WT-3), Nokia (WT-8 ->WT-7), OPPO (WT-8 ->
 (
●
)WT-1), Qualcomm (WT-8 -> WT-3), Samsung (WT-8 -> WT-4), ZTE (WT-8 -> WT3/4)
2 companies proposed WT-8 should be merged with other WTs: MediaTek (WT-7/8/10), Motorola (WT-1/3/4/5/7/8)
· 2 companies provided proposals for rewordings:
· Huawei: Study the energy savings by adaptation of service provided to UE or SLA parameters.
· Qualcomm: No change is required.


- WT-9:


 (
●
) (
●
)9 companies proposed WT-9 should be merged into other WTs: CATT (WT-9 -> WT-3/4), Docomo/China Telecom (WT-9 -> WT-1 subtask), Ericsson (WT-9 -> WT-3), Huawei (WT-9 -> WT-4), LGE (WT-9 ->WT-3), Nokia (WT-9 ->WT-7), Qualcomm (WT-9 -> WT-3), ZTE (WT-9 -> WT3/4)
3 companies provided proposals for rewordings:

 (
○
) (
○
)Huawei: Study the energy savings by adaptation of service provided to UE or SLA parameters.
MediaTek: Study enhancement on 5G QoS model and SLA parameters to involve EE related requirement.
 (
https://nwm-trial.etsi.org/#/documents/8580
) (
○ 
Qualcomm: No change is required.
) (
- 
WT-7:
)

 (
29
)




- WT-10:
· 
Qualcomm: No change is required.
 (
https://nwm-trial.etsi.org/#/documents/8580
)

 (
34
)


4  (
●
) (
●
)companies proposed WT-10 should be merged into other WTs: Huawei (WT-10 -> WT-4), LGE (WT-10 ->WT-3), Samsung (WT-10 -> WT-4), ZTE (WT-10 -> WT3/4)
 (
●
)1 company proposed WT-10 should be merged with other WTs: MediaTek (WT-7/8/10)
4 companies provided proposals for rewordings:

 (
○
) (
○
)Huawei: Study NWDAF enhancement for dynamic energy saving operations to adapt to the services/applications/UE/network conditions
Nokia: Study whether and how to leverage or enhance NWDAF and data analytics for dynamic energy saving operations to adapt to the services/applications/UE/network conditions.
· Orange: Same as Nokia.
· Qualcomm: No change is required.

Moderator Proposal 4:

Proposed Conclusion: WT-1 to have no changes on the text. Whether WT-1 should be kept as umbrella WT could be decided based on further discussion at the SA2#158 meeting.



Moderator Proposal 5:

Proposed Conclusion: WT-2 to be reworded to merge WT-3.3, 3.4, 3.5. Whether WT-3.3 and WT-3.5 should be included within the scope for Rel-19 needs to be confirmed at the SA2#158 meeting.



Moderator Proposal 6:

Proposed Conclusion: WT-3 to be reworded to merge WT-3.1, 3.2, 9. Whether WT-3 and WT-4 should be further merged together could be confirmed at the SA2#158 meeting.



Moderator Proposal 7:

Proposed Conclusion: WT-3.6 to be included in the draft SID based on the rewording proposed by Nokia and Orange.


Moderator Proposal 8:

Proposed Conclusion: WT-4 to be reworded to merge WT-5, 7, 8, 10. Whether WT-3 and WT-4 should be further merged together could be confirmed at the SA2#158 meeting.




5.2 [bookmark: Summary_from_section_2.2]Summary from section 2.2

In the Feedback Form 4: “Are there any additional Work Tasks that should be part of Rel-19?” and the Feedback Form 5: “If there are any additional Work Tasks required, describe them”,

Total 8 companies provided their views on the need for additional Work Tasks:


· China Telecom, DISH, Docomo, Nokia, Qualcomm, Samsung, Vodafone, ZTE

Total 1 new Work Task has been proposed:

· WT-zero-VF (Vodafone) (see Feedback Form 4 above, for details)

· No significant support for addition of the WT has been indicated, and suggestions to consider the issue during the course of the study have been proposed by some companies.

4 companies provided their responses that no additional Work Tasks are needed for Rel-19.

NOTE: China Telecom proposed to add group granularity to measure energy consumption by a group defined in R18 GMEC. This may be handled when discussing WT-2 and WT-3, and would not need a new WT.



Moderator Proposal 9:

Proposed Conclusion: No additional WT to be added in the Rel-19 draft SID. WT-zero-VF may be proposed again to request reconsideration at the SA2#158 meeting by supporting companies.




5.3 [bookmark: Summary_from_section_3]Summary from section 3

In the Feedback Form 6: “Describe the dependencies that any of the Work Tasks have on other 3GPP Working Groups”,

Total 10 companies provided their views on the dependencies on other WGs:


· CATT, Docomo, Huawei, Nokia, OPPO, Qualcomm, Samsung, Vivo, Vodafone, ZTE




Summary:


 (
●
)WT-2, WT-3, WT-3.1, WT-3.2, WT-3.3, WT-3.4, WT-4, WT-5, WT-6, WT-9, and WT-11 have
 (
●
)dependency on RAN WG. WT-7 and WT-8 may have dependency on RAN WG.
WT-2, WT-3.3, WT-3.5, WT-3.6, WT-4, WT-5, WT-6, WT-7, WT-8, and WT-11 have dependency on SA5 WG.


(Some WTs are already proposed to be merged or reworded by Moderator Proposal 1 to 8.)



Moderator Proposal 10:

Proposed Conclusion: For WT-2* (reworded WT-2), WT-3* (reworded WT-3), WT-4* (reworded WT-4), dependency on the RAN WG should be clarified in the relevant section of the draft SID. For WT-2* (reworded WT-2), WT-3.6, WT-4* (reworded WT-4), dependency on the SA5 WG should be clarified in the relevant section of the draft SID.



In the Feedback Form 7: “Describe dependencies between the Work Tasks”, Total 5 companies provided their views on the dependencies between WTs:

· CATT, Docomo, Nokia, Qualcomm, Vodafone

Summary:


· WT-1 have dependencies on all WTs.
· WT-3.3/3.4/3.5 and WT-2 have dependencies (to be merged)
· WT-4 and WT-5 have dependencies (to be merged)
· WT-10 and WT3 have dependencies
· WT-11 and WT-3.6/4 have dependencies.
(Some WTs are already proposed to be merged or reworded by Moderator Proposal 1 to 8.)



Moderator Proposal 11:


Proposed Conclusion: For WT-1, dependency on other WTs should be clarified in the relevant section of the draft SID. For WT-4* (reworded WT-4 that merged WT-10), dependency on WT-3* (reworded WT-3) should be clarified in the relevant section of the draft SID.



In the Feedback Form 8: “Describe any dependencies on potential work/study items that might be created as a result of the other Q3 moderated discussions.”,

Total 3 companies provided their views on the dependencies:


· CATT, Nokia, Qualcomm

Summary:


 (
●
)WT-10 has dependency on WT-5.6 of Rel-19 AI/ML enhancement. (The same WT is being considered by different studies)




Moderator Proposal 12:

Proposed Conclusion: The target SID to include WT-10 should be concluded in the joint discussion with Rel-19 AI/ML enhancement at the SA2#158 meeting.




5.4 [bookmark: Summary_from_section_4]Summary from section 4

In the Feedback Form 9: “Should there be more than one SID, WID or TEI-19 item created based on the Work Tasks”,

Total 12 companies provided their views on the need for additional SID:


 (
●
)CATT, China Telecom, Docomo, LGE, MediaTek, Nokia, Qualcomm, Rakuten, Samsung, Vivo, Vodafone, ZTE


12 companies responded unanimously that one SID is sufficient.



Moderator Proposal 13:

Proposed Conclusion: One draft SID for Rel-19 Study to be submitted to the SA2#158 meeting.




In the Feedback Form 10: “If the answer to the above question is yes, describe how the Work Tasks should be partitioned into different items.”,


· No feedbacks have been provided.
