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Abstract: This document proposes a new Solution for KI#3. 
1. Introduction
This document proposes new solution for KI#3.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-66
*** 1st change ***
[bookmark: _Toc151785982][bookmark: _Toc23254040][bookmark: _Toc148590871][bookmark: _Toc22950][bookmark: _Toc22214907]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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*** 2nd change (all new text) ***
[bookmark: _Toc519004414]6.x	Solution #x: S-NSSAI being subject to energy control
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677][bookmark: _Toc151529370][bookmark: _Toc151529480]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses Key Issue #3 "5GS enhancements for network energy saving and efficiency".
[bookmark: _Toc148441678][bookmark: _Toc151529371][bookmark: _Toc151529481]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution assumes that an S-NSSAI can be subject to energy control.
Based on this assumption, the architecture and procedures can be enhanced as followings:
· During registration procedure, the AMF determines whether to allow or reject the requested S-NSSAI by considering the energy states of the S-NSSAI.
· During PDU session establishment procedure, the AMF discovers the appropriate SMF for the S-NSSAI which is subject to energy control. The NRF selects the appropriate SMF for the AMF by checking the energy state per NF. After selection of SMF, the SMF requests to ECNF (Energy Control Network Function) to monitor the energy state per S-NSSAI for admission control.
· [bookmark: _GoBack]Based on the energy state monitoring per S-NSSAI, the ECNF (Energy Control Network Function) triggers SMF to update or release the PDU Session which exceeds the energy state thresholds set to the S-NSSAI.
The detail procedures are described in clause 6.x.3.
[bookmark: _Toc148441679][bookmark: _Toc151529372][bookmark: _Toc151529482]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.x.3.1	Registration procedure
Figure 6.x.3.1-1 illustrates registration procedure considering energy states.


Figure 6.X.3.1-1: Session modification procedure considering energy states
1. UE sends Registration Request message including S-NSSAI as Requested NSSAI.
2. S-NSSAI is subject to energy control. AMF checks energy state of the S-NSSAI. 
Editor’s note: it is FFS how the AMF knows the S-NSSAI is subject to energy control and how the AMF check energy states of the S-NSSAI, e.g. via interaction with other NF. 
3. If the requested S-NSSAI can’t be provided e.g. due to the lack of energy, AMF determines to reject the requested S-NSSAI. Otherwise AMF allows the requested S-NSSAI. 

6.x.3.2	Session establishment procedure
Figure 6.x.3.2-1 illustrates session establishment procedure considering energy states.


Figure 6.X.3.2-1: Session modification procedure considering energy states
1. UE sends PDU session establishment request including S-NSSAI.
2. If the S-NSSAI is subject to energy control, AMF discovers SMF via NRF.
3. AMF sends NF discovery request to NRF.
4. NRF checks energy states per NF and selects SMF. 
5. NRF sends NF discovery response. If SMF is selected at step 4, the selected SMF information is included in NF discovery response. 
6. AMF sends PDU session establishment request to the discovered SMF. 
7. If the S-NSSAI is subject to energy control, AMF sends Admission control request message to ECNF. 
8. ECNF checks energy states per S-NSSAI and determine whether the S-NSSAI can be provided.
9. ECNF sends Admission control response message to inform the SMF of whether the S-NSSAI can be provided.
Editor’s note: It is FFS what information is included in Admission control response message.
10. If the S-NSSAI can be provided, the SMF proceeds the session establishment procedure and sends response message to the AMF.
11. AMF sends PDU session establishment response to the UE. 

6.x.3.3	Session modification/release procedure
Figure 6.x.3.3-1 illustrates session modification/release procedure considering energy states.


Figure 6.X.3.3-1: Session modification procedure considering energy states
1. PDU session has been established as described in Figure 6.x.3.2-1.
2. ECNF monitors energy consumption and detects that energy states is below the threshold.
3. ECNF sends notification message to the SMF. 
Editor’s note: It is FFS what information is included in the notification message.
4. SMF determines whether to modify or release the PDU session associated with the S-NSSAI, and sends message to the AMF. 
5. AMF sends PDU session modification command message to the UE. 

[bookmark: _Toc148441680][bookmark: _Toc151529373][bookmark: _Toc151529483]6.x.4	Impacts on existing services, entities and interfaces
ECNF (Energy Control Network Function):
· New functionality called ECNF(Energy Control Network Function) in this solution is proposed. ECNF monitors energy states per S-NSSAI in a PLMN. ECNF can be co-located in an existing NF or can be defined as a new NF.
AMF:
· AMF checks energy state per S-NSSAI.
SMF:
· SMF checks energy state per S-NSSAI via ECNF during PDU session establishment procedure. SMF triggers PDU session modification/release procedure if receiving notification from ECNF. 
*** End of the changes ***
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