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Abstract of the contribution: Propose a solution on KI#3: Network optimization for energy saving per S-NSSAI.
1	Discussion
[bookmark: _Hlk85614707]This paper is to propose a new solution on KI#3.
This solution aims at satisfying energy saving requirement at network slice granularity. The EECF obtains parameters (i.e. target maximum number of UEs, target maximum number of PDU sessions) for energy saving per S-NSSAI from OAM, based on AF request for energy consumption threshold. The EECF indicates NSACF to update the parameters.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to include the below changes into TR 23.700-66 v0.3.0.
[bookmark: _Toc23254036][bookmark: _Toc22214903]
FIRST CHANGE (all the text is new)
[bookmark: _Toc148441675][bookmark: _Toc57236432][bookmark: _Toc22192650][bookmark: _Toc57532437][bookmark: _Toc44311891][bookmark: _Toc43906649][bookmark: _Toc54930305][bookmark: _Toc57530236][bookmark: _Toc26431229][bookmark: _Toc50536533][bookmark: _Toc26386423][bookmark: _Toc23402418][bookmark: _Toc23402388][bookmark: _Toc54968110][bookmark: _Toc43906765][bookmark: _Toc30694627][bookmark: _Toc57236595][bookmark: _Toc16839382][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc500949101]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	1
	2
	3
	...

	Solution x: Network optimization for energy saving per S-NSSAI
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	…
	
	
	
	



NEXT CHANGE (all the text is new)
6.x	Solution #X: Network optimization for energy saving per S-NSSAI
[bookmark: _Toc151529370][bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc92875661][bookmark: _Toc151529480][bookmark: _Toc148441677]6.x.1	Key Issue mapping
This solution is related to the KI#3: 5GS enhancements for network energy saving and efficiency. 

[bookmark: _Toc148441678][bookmark: _Toc151529371][bookmark: _Toc151529481]6.x.2	Functional Description
The NWDAF, OAM or a new NF (TBD)  Energy Efficiency Control Function (EECF) provide input to NSACF to cause the NSACF to admit or not new UEs or new PDU sessions. 
This solution performs energy saving in network slice granularity, by adjusting the following parameters:
-	maximum number of UEs: Reducing maximum number of UEs for a network slice limits the number of UEs registered in this network slice, therefore reduces limits the energy consumption in the network slice.
-	maximum number of PDU Sessions: Reducing maximum number of PDU Sessions for a network slice limits the number of PDU Sessions access to this network slice, therefore reduces limits the energy consumption in the network slcie.
In this solution, there are three proposed approaches:
- the EECF sends the adjustment information to NSACF based on energy consumption threshold and energy saving authorization information provided by AF and energy information from OAM, indicating NSACF to adjust the maximum number of UEs and maximum number of PDU Sessions.
- the NSACF can directly receive the current level of energy consumption analytics or measurements from the NWDAF and OAM respectively and admit based on energy consumption threshold set based on agreement with the network slice customer.
- the EECF act as the NSACF to perform the slice admission control based on energy consumption threshold.
6. [bookmark: _Toc151529372][bookmark: _Toc151529482][bookmark: _Toc148441679]x.3	Procedures

7. 6.x.3.1	NSAC number of UE or PDU session adjustment based on input from EECF

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]3. Energy information collection
OAM
1. Nnef_EnergySaving
NEF
AF
4. Nnsacf_NSAC_NumberUpdate
2. Neecf_EnergySaving
EECF
NSACF

Figure 6.x.3-1: Procedure for network optimization for energy saving per S-NSSAI
1.	AF creates a request for energy saving, including S-NSSAI and energy consumption threshold, and sends the request to NEF.
2.	The NEF invokes Neecf_EnergySaving to send the S-NSSAI and energy consumption threshold to EECF.
3.	The EECF collects energy information of the S-NSSAI from OAM, including Energy type information, Carbon emission information, Carbon efficiency information, Energy efficiency information, Energy consumption information. The details can be referred to Solution #1 described in clause 6.1.
4.	If there is only one NSACF of the S-NSSAI or there is a primary NSACF deployed in the PLMN, the following is operated: Based on the energy information and the energy consumption threshold, the EECF generates adjustment information to indicate NSACF to adjust the following parameters of the S-NSSAI to satisfy the energy consumption threshold: maximum number of UEs, maximum number of PDU sessions. The EECF sends the information to NSACF via Nnsacf_NSAC_NumberUpdate service.
6.x.3.2	NSAC based on energy consumption admission threshold


Figure 6.x.3.2-1: NSAC based on energy criterion
1.	NSACF subscribes to network slice energy consumption analytics from with the NWDAF/EECF of a S-NSSAI

2.	NWDAF/EECF provides analytics to the NSACF for the S-NSSAI of step 1

3.	UE attempts to register with the S-NSSAI from step 1, or to establish a PDU session for the Same S-NSSAI

4.	The AMF or, as applicable, the SMF detects the S-NSSAI is subject to NSAC

5.	The NSAC step is executed by updating the NSACF to increase the number of UEs or sessions as applicable.

6.	The results of the step 5 are received at the AMF or SMF as applicable and the S-NSSAI is included (or not) in the allowed NSSAI and, as applicable, the PDU session is established (or not) depending on outcome of step 5. 
The NSAC energy threshold may be set by the operator based on an agreement with the network slice customer or by the customer directly via a NEF-based interaction with the NSACF. OAM (not shown) may also provide the energy-related information directly to the NSACF.

6.x.3.3	Procedure of network slice admission control exposure
[image: ]
Figure 6.x.3.3-1: EC per slice or per UE exposure to AF via NEF
[image: ]
Figure 6.x.3.3-2: EC per slice or per UE exposure to charging and trusted NFs

The procedure of network slice admission control exposure is reused also for the exposure of per slice or per UE energy consumption in a network slice.  
NSACF may expose the following additional information to the AF/charging function/ other NFs:

1. Whether the maximum energy consumption credit limit is exceeded for a network slice

2. Which energy consumption threshold is exceeded/the next energy consumption credit threshold if the current one is exceeded

3. Indication that PDU session will experience degraded QoS due to the exceed of an energy consumption credit threshold of a network slice.


6.x.3.4	Procedure of network slice admission control by EECF based on energy consumption information
This procedure mainly based on the 6.X.3.2, and the NSACF is replaced by EECF. The EECF checks the energy consumption information/ threshold and decides whether the UE registration or PDU session establishment for the network slice is allowed or not.

6.x.4	Impacts on existing services, entities and interfaces
EECF: 
-	New NF. Functionalities are as description of clause 6.x.2.
-	Admit based on threshold on consumed energy analytics or measurements in the network slice. 
NEF: New service operation Nnef_EnergySaving.
NSACF: 
-	Updating maximum number of UEs and maximum number of PDU sessions per S-NSSAI based on adjustment information from EECF. 
-	New service operation: Nnsacf_NSAC_NumberUpdate
-	Admit based on threshold on consumed energy analytics or measurements in the network slice. 
-  Report slice admission control results regarding slice energy consumption to AF, charging function or other NFs

End of CHANGE
 
3GPP
SA WG2 TD

image2.png




image3.png
1.Nnsact._SiceEventExposure_SubscribelUins

libscribe Request

2 Nnsact_SiceEventExposure_Subscribellng

fubscrive Response

=T

4. Nnsact_SiceEventExposure_Notity





UE
1. Nnwdaf_EnergyInfo_Subscribe request (S-NSSAI)
NWDAF
2. Nnwdaf_EnergyInfo_Notify (S-NSSAI)
NSACF
AMF/SMF
3. UE requests to register for the S-NSSAI or a PDU session for the the S-NSSAI
5. AMF/SMF issues a Update message to incres the Ue or PDU session count and NSACF provides admission decision
4. AMF/SMF detects slice is subject to NSAC
6. the S-NSSAI is included in allowed NSSAI or PDU session is stablished or S-NSSAI is not included in allowed S-NSSAI and PDU session establishment rejected   depending of step 5 outcome



image1.emf
UE

1. Nnwdaf_EnergyInfo_Subscribe request (S-NSSAI)

NWDAF

2. Nnwdaf_EnergyInfo_Notify (S-NSSAI)

NSACF

AMF/

SMF

3. UE requests to register for the 

S-NSSAI or a PDU session for the 

the S-NSSAI  

5. AMF/SMF issues a Update message to 

incres the Ue or PDU session count and 

NSACF provides admission decision

4. AMF/SMF detects 

slice is subject to 

NSAC

6. the S-NSSAI is included in allowed 

NSSAI or PDU session is stablished or 

S-NSSAI is not included in allowed S-

NSSAI and PDU session 

establishment rejected   depending 

of step 5 outcome  


