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1	Decision/action requested
[bookmark: _Hlk64897434]Include the proposed text in TR 28.913
2	References
[bookmark: _Hlk83628987][1]		3GPP TR 28.913: "Study on new aspects of EE for 5G networks phase 2"
[2]	SP-211440: "New Study on new aspects of EE for 5G networks Phase 2"
3	Rationale
The NGMN Green Future Network (GFN) Phase 2 project replied, in [4], to SA5 LS S5-224100 [3]. On the potential use case proposed by SA5, NGMN states ‘we are not able to support this use case or to analyse its relevance, acceptability or potential benefits’.
Based on this feedback, it is proposed to not pursue on this key issue, i.e. it is proposed to not start studying potential solution(s) for the key issue #5.
This pCR proposes to conclude on the Key Issue #5 accordingly.
4	Detailed proposal
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[bookmark: _Toc119917540]4.10	Key Issue #10: Digital sobriety 
[bookmark: _Toc119917541]4.10.1	Description
At SA#94 (Dec. 2021), TSG SA sent out a LS to all 3GPP WGs: SP-211621 (LS on Energy Efficiency as guiding principle for new solutions), where the following was stated:
--- start of quote ---
“The EE-specific efforts so far undertaken e.g., in SA5 have aimed mostly at improving the energy efficiency by impacting the operations of the system. As we now are starting to specify the 5G-Advanced features, TSG SA kindly requests the recipient WGs and TSGs to consider EE even more as a guiding principle when developing new solutions and evolving the 3GPP systems specification, in addition to the other established principles of 3GPP system design.”
--- end of quote ---
It should be clear that the efforts requested by TSG SA to all 3GPP WGs and TSGs are to be made when specifying new features, by the integration of environmental aspects into the 3GPP Technical Specifications (TS) development process, by balancing ecological and functional, performance, QoS, etc. requirements.
Digital sobriety, in the context of this study, encompasses all design principles enabling to optimize the volume of information to be:
- processed,
- stored,
- transported
by the 3GPP system.
Optimizing the volume of information processed, stored, carried by 3GPP networks can be addressed at:
# user plane,
# control plane,
# management plane.
When it comes to ‘consider EE as a guiding principle when developing new solutions and evolving the 3GPP systems specification’, only the management plane (i.e. OA&M) is in the scope of SA5.
Though it’s well known that the management plane traffic volumes are far less than e.g. user plane ones, it is SA5 responsibility to try to optimize them anyway, from the specification phase to the operation phase.
This key issue focuses on the specification phase in 3GPP, and aims at studying where and when it is possible to minimize OA&M traffic volumes processed and/or transported and/or stored by the managed elements / functions and management functions, so as to render the 3GPP system more digitally sober.
As said above, the energy consumed by managed elements, managed functions and management functions highly depends on the volumes of information that they:
- process and/or
- store and/or
- carry.
Based on the above, this key issue aims at studying how SA5 can consider digital sobriety when specifying OA&M concepts, architectures, interfaces, APIs, Network Resource Models (NRM), etc.NOTE: this key issue and its potential solution(s) do not aim at deriving any potential requirements for the 3GPP management system. Instead, they aim at proposing recommendations to be considered by 3GPP SA5 when developing new, or evolving existing, specifications.
[bookmark: _Toc119917542]4.10.2	Potential solutions
[bookmark: _Toc119917543]4.10.2.1	Potential solution #<i>1: <Potential Solution i Title>Separate MDA assisted Energy Saving capabilities specification for CN and RAN  
[bookmark: _Toc119917544]4.10.2.1.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.According to TS 28.104 [X] clause 8.4.4, the enabling data for energy saving analysis is the following:

--- Quote from TS 28.104 ---
[bookmark: _Hlk125378808]Table 8.4.4.1.2-1: Enabling data for energy saving analysis
	[bookmark: MCCQCTEMPBM_00000142]Data category
	Description
	References

	Performance measurements
	PNF Power Consumption: power consumed over the measurement period
	Clause 5.1.1.19.2 of TS 28.552 [4].

	
	PNF Energy consumption: energy consumed
	Clause 5.1.1.19.3 of TS 28.552 [4].

	
	SS-RSRP distribution per SSB (beam) of serving NR cell
	Clause 5.1.1.22.1 of TS 28.552 [4].

	
	SS-RSRP distribution per SSB (beam) of neighbor NR cell
	Clause 5.1.1.22.1 of TS 28.552 [4].

	
	PDCP Data Volume of NR cells: PDCP data volume delivered in the downlink and uplink
	Clause 5.1.2.1 and 5.1.3.6 of TS 28.552 [4]

	
	Traffic load variation:
-	PRB utilization rate;
-	RRC connection number;
-	etc.
	Clause 5.1.1.2 and 5.1.1.4 of TS 28.552 [4].

	
	UE throughput:
-	UE throughput in downlink and uplink
	Clause 5.1.1.3 of TS 28.552 [4].

	
	Delay related measurements of UPF
	Clause 5.4 of TS 28.552 [4].

	
	Data volume of UPF
	Clause 5.4 of TS 28.552 [4].

	
	Virtual resource usage of NF: The virtual CPU usage, virtual memory usage, virtual disk usage of virtual network functions
	Clause 5.7.1 of TS 28.552 [4].

	MDT reports
	The RSRPs of UE measurements
	RSRPs of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	
	The RSRQs of UE measurements
	RSRQs of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	
	The UE location information
	UE location of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	QoE Data
	The measurements that are collected are DASH and MTSI measurements
	TS 28.406 [9].

	Configuration data
	MOIs of the cells, UPFs and SMFs
	TS 28.541 [15].

	Network analytics data
	The control plane analysis result from the NWDAF, e.g. observed service experience related network data analytics
	TS 23.288 [10].



--- End of quote ---
, and the analytics output is:
--- Quote from TS 28.104 ---
Table 8.4.4.1.3-1: Analytics output for energy saving analysis
	Information element
	Definition
	Support qualifier
	Properties

	energyEfficiencyProblematicObject
	Indication of NR cells or NFs where the energy efficiency issues occurred or potentially occur.
	M
	type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	energyEfficiencyProblemType
	Indication of type of the energy efficiency issues.

The allowed value is one of the enumerated values: HighEnergyConsumption, LowEenergyEfficiency, Other, Unknown.
	M
	type: enumeration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	trafficLoadTrends
	The predictions of the trends of traffic load in a certain time period. The predictions include the traffic load of the issue cell(s) and neighboring cell(s).
	M
	type:TrafficLoadTrend
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	rANenergySavingRecommendations
	For ES on NR cells. It may contain a set of:
-	Recommended NR Cell (ES-Cell) to enter energySaving state.
-	Recommended candidate cells with precedence for taking over the traffic of the ES-Cell.
-	The time to enter and terminate the energy saving state.
-	The load threshold to enter and terminate the energy saving state for the ES-Cell.
This exist only in case of RAN energy saving is supported.
	CM
	type: EsRecommendationOnNRcell
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cNenergySavingRecommendations
	For ES on UPFs. It contains a set of:
-	Recommended UPF (ES-UPF) to conduct energy saving.
-	Recommended candidate UPFs with precedence for taking over the traffic of the ES-UPF.
-	The time to conduct energy saving for the ES-UPF.
This exist only in case of CN energy saving is supported..
	CM
	type: EsRecommendationOnUPF
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	statisticsOfCellsEsState
	The statistic result of current energy saving state of the cells at a certain time, which can be used by consumers to make analysis (e.g. observed service experience analysis made by NWDAF) or to make decision (e.g. enter/exit the energy saving state based on the current energy saving state).
	O
	type: StatisticOfCellEsState
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False



--- End of quote ---

Both enabling data and analytics output for energy saving analysis cover the same use case: MDA assisted energy saving (cf. clause 7.2.5 of TS 28.104 [X]).
For sake of digital sobriety, two different sub-use cases may be specified: one for MDA assisted energy saving for RAN and another one for MDA assisted energy saving for CN.
This would enable:
# a RAN domain MDA to have to collect only enabling data relevant for the MDA assisted energy saving for RAN use case, and
# a CN domain MDA to have to collect only enabling data relevant for the MDA assisted energy saving for CN use case
, implying less data to be collected, transported, stored, processed when only one use case is supported or when the two use cases are supported by different domain-specific MDAs.
[bookmark: _Toc119917545]4.10.2.1.2	Description
[bookmark: _GoBack]Editor's Note:	This clause further details the potential solution and any assumptions made.For sake of digital sobriety, the use case ‘MDA assisted Energy Saving’ could be split in two sub-use cases, one focusing on RAN and another one focusing on CN.
Based on this, the use case ‘MDA assisted Energy Saving for CN’ would then only need the following subset of enabling data:
Table X: Enabling data for energy saving analysis for CN

	Data category
	Description
	References

	Performance measurements
	PNF Power Consumption: power consumed over the measurement period
	Clause 5.1.1.19.2 of TS 28.552 [4].

	
	PNF Energy consumption: energy consumed
	Clause 5.1.1.19.3 of TS 28.552 [4].

	
	SS-RSRP distribution per SSB (beam) of serving NR cell
	Clause 5.1.1.22.1 of TS 28.552 [4].

	
	SS-RSRP distribution per SSB (beam) of neighbor NR cell
	Clause 5.1.1.22.1 of TS 28.552 [4].

	
	PDCP Data Volume of NR cells: PDCP data volume delivered in the downlink and uplink
	Clause 5.1.2.1 and 5.1.3.6 of TS 28.552 [4]

	
	Traffic load variation:
-	PRB utilization rate;
-	RRC connection number;
-	etc.
	Clause 5.1.1.2 and 5.1.1.4 of TS 28.552 [4].

	
	UE throughput:
-	UE throughput in downlink and uplink
	Clause 5.1.1.3 of TS 28.552 [4].

	
	Delay related measurements of UPF
	Clause 5.4 of TS 28.552 [4].

	
	Data volume of UPF
	Clause 5.4 of TS 28.552 [4].

	
	Virtual resource usage of NF: The virtual CPU usage, virtual memory usage, virtual disk usage of virtual network functions
	Clause 5.7.1 of TS 28.552 [4].

	MDT reports
	The RSRPs of UE measurements
	RSRPs of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	
	The RSRQs of UE measurements
	RSRQs of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	
	The UE location information
	UE location of M1 measurements in TS 32.422 [6] and TS 32.423 [7].

	QoE Data
	The measurements that are collected are DASH and MTSI measurements
	TS 28.406 [9].

	Configuration data
	MOIs of the cells, UPFs and SMFs
	TS 28.541 [15].

	Network analytics data
	The control plane analysis result from the NWDAF, e.g. observed service experience related network data analytics
	TS 23.288 [10].




, and the analytics output would be:
Table Y: Analytics output for energy saving analysis for CN

	Information element
	Definition
	Support qualifier
	Properties

	energyEfficiencyProblematicObject
	Indication of NR cells or NFs where the energy efficiency issues occurred or potentially occur.
	M
	type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	energyEfficiencyProblemType
	Indication of type of the energy efficiency issues.

The allowed value is one of the enumerated values: HighEnergyConsumption, LowEenergyEfficiency, Other, Unknown.
	M
	type: enumeration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	trafficLoadTrends
	The predictions of the trends of traffic load in a certain time period. The predictions include the traffic load of the issue cell(s) and neighboring cell(s).
	M
	type:TrafficLoadTrend
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	rANenergySavingRecommendations
	For ES on NR cells. It may contain a set of:
-	Recommended NR Cell (ES-Cell) to enter energySaving state.
-	Recommended candidate cells with precedence for taking over the traffic of the ES-Cell.
-	The time to enter and terminate the energy saving state.
-	The load threshold to enter and terminate the energy saving state for the ES-Cell.
This exist only in case of RAN energy saving is supported.
	CM
	type: EsRecommendationOnNRcell
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cNenergySavingRecommendations
	For ES on UPFs. It contains a set of:
-	Recommended UPF (ES-UPF) to conduct energy saving.
-	Recommended candidate UPFs with precedence for taking over the traffic of the ES-UPF.
-	The time to conduct energy saving for the ES-UPF.
This exist only in case of CN energy saving is supported..
	CM
	type: EsRecommendationOnUPF
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	statisticsOfCellsEsState
	The statistic result of current energy saving state of the cells at a certain time, which can be used by consumers to make analysis (e.g. observed service experience analysis made by NWDAF) or to make decision (e.g. enter/exit the energy saving state based on the current energy saving state).
	O
	type: StatisticOfCellEsState
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False



Based on this potential solution #1, the CN domain MDA would have less data to collect, store, process and generate. Overall, this potential solution #1 would enable to save energy in the 5G system.


	[bookmark: clause4]End of changes



