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Abstract of the contribution: This contribution proposes a new solution for KI#3 
1 [bookmark: _Hlk87257355]Introduction
This solution is related to the KI#3 especially on the following aspects:
‐	Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following solution in TR 23.700-66.
Start of Changes
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: Enhancement on existing operations for EE and ES 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This is a solution related to KI#3, especially on the following aspects:
‐	Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.
[bookmark: _Toc148441678]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]For NF service Registration, the NF profile is extended to include the energy related info, e.g. the NF EE (e.g, 80%, means Energy consumed per unit of data transmission), green energy resource, the NRF may take the energy related info into account to determine and select the suitable NF for energy saving and energy efficiency. NF consumer may indicate ES or EE as input to the NRF for the NF/NF service discovery.
[bookmark: _Hlk155804862]When performing the existing operations and procedures, NF needs to consider energy efficiency and energy consumption info of its own and the NF to be selected if has the energy saving and energy efficiency requirements (e.g., the energy consumption is lower than a certain threshold or Energy efficiency is above a certain threshold), e.g.,
‐	For registration procedure, e.g., if AMF doesn’t satisfy the energy saving and energy efficiency requirements,
-	Registration with AMF re-allocation from ES perspective can be implemented with adaptations;
-	deregistration with re-registration indicator and cause value with ES.
‐	For PDU sessions, e.g., if AMF, SMF or UPF doesn’t satisfy the energy saving and energy efficiency requirements,
-	PDU session release with re-establishment indicator and cause value with ES.
-	PDU session reject with cause value with ES.
-	PDU session modification.
-	SMF can indicate AMF to re-select SMF, by releasing the PDU session first and then re-establishing it which is similar to Change of SSC mode 2 PSA for a PDU Session as descried in clause 4.3.5.1 of TS23.502[].
-	SMF can indicate AMF to re-select SMF, by releasing re-establishing PDU session first and then releasing it which is similar to Change of SSC mode 3 PSA for a PDU Session as descried in clause 4.3.5.1 of TS23.502[]

[bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]
6.x.3.1	Procedures for NF service Registration considering EE
This procedure reuses the NF service Registration procedure in clause 4.17.1 of TS 23.502[] with following adaptations:
-	The NF profile is extended to include the energy related info, e.g. the NF EE (e.g, 80%, means Energy consumed per unit of data transmission), green energy resource.
-	NRF stores the NF profile including the energy related info for subsequent NF determination.

6.x.3.2	Procedures for NF/NF service discovery considering EE
This procedure reuses the NF service Registration procedure in clause 4.17.4 of TS 23.502[] with following adaptations:
-	In step1, the NF service consumer may additionally include a ES indicator for NF discovery and selection.
-	in step3, NRF takes the energy related info in the NF profile into account to determine suitable NF and returns it.

6.x.3.3	Registration with AMF re-allocation considering EE
This procedure reuses thought of Registration with AMF re-allocation in clause 4.2.2.2.3 of TS 23.502[] as blow figure 6.x.3.3-1:


[bookmark: _CRFigure4_2_2_2_31]Figure 6.x.3.3-1: Registration with AMF re-allocation procedure due to EE
1.	Initial AMF detects that it doesn’t satisfy the EE/ES requirement, e.g., the energy consumption is lower than a certain threshold or Energy efficiency is above a certain threshold, or receives notification of NF reselection from e.g. OAM.
2.	Initial AMF receives the UE registration request
3.	Initial AMF performs the AMF discovery and selection with NRF with ES indicator in the Nnrf_NFDiscovery_Request, NRF takes the energy related info in the NF profile into account to determine Target AMF and returns it to the initial AMF.
4.	Initial AMF reroute the UE registration request to the Target UE.

6.x.3.4	Deregistration due to ES
This procedure reuses Network-initiated Deregistration in clause 4.2.2.3.3 of TS 23.502[] with following adaptations:
-	If AMF doesn’t satisfy the energy saving and energy efficiency requirements, the AMF initiate the Network-initiated Deregistration to the UE with re-registration indicator and cause value with ES in the deregistration request. 
-	UE re-initiate the registration procedure with re-registration indicator, and then procedure Registration with AMF re-allocation considering EE as in clause 6.x.3.3 will be reused.

6.x.3.5	SMF or UPF reselection with different PDU Sessions due to ES
This procedure reuses thought of Change of SSC mode 2 PDU Session Anchor with different PDU Sessions in clause 4.3.5.1 of TS 23.502[] with following adaptations:


Figure 6.x.3.5-1: SMF or UPF resection with different PDU Sessions due to ES (SSC mode 2)
1.	SMF1 detects that SMF1 or UPF1 doesn’t satisfy the EE/ES requirement, e.g., the energy consumption is lower than a certain threshold or Energy efficiency is above a certain threshold, or receives notification of NF reselection from e.g. OAM. SMF1 invokes Nsmf_PDUSession_SMContextStatusNotify Request to AMF to indicates that the SMF selection is expected (if SMF1 doesn’t satisfy the EE/ES requirement) and may also indicate the cause value of ES.
2.	SMF1 initiates the PDU session release with that PDU Session re-establishment to the same DN is required and cause value of ES.
3.	When receives the UE PDU session establishment request, the AMF selects a SMF (i.e., SMF 2) using the procedure in clause 6.x.3.2 if indicated in step2 for subsequent PDU session establishment. SMF may also selects a UPF (i.e., SMF 2) using the procedure in clause 6.x.3.2 subsequent PDU session establishment if UPF1 doesn’t satisfy the EE/ES requirement.
This procedure also can reuse thought of Change of SSC mode 3 PDU Session Anchor with different PDU Sessions in clause 4.3.5.2 of TS 23.502[] with following adaptations:


Figure 6.x.3.5-2: SMF or UPF resection with different PDU Sessions due to ES(SSC mode 3)
1.	SMF1 detects that SMF1 or UPF1 doesn’t satisfy the EE/ES requirement, e.g., the energy consumption is lower than a certain threshold or Energy efficiency is above a certain threshold, or receives notification of NF reselection from e.g. OAM. SMF1 invokes Nsmf_PDUSession_SMContextStatusNotify Request to AMF to indicates that the SMF selection is expected (if SMF1 doesn’t satisfy the EE/ES requirement) and may also indicate the cause value of ES.
2-3. Similar to the step2-3 of clause 4.3.5.2 of TS23.502.
4.	When receives the UE PDU session establishment request, the AMF selects a SMF (i.e., SMF 2) using the procedure in clause 6.x.3.2 if indicated in step2 for subsequent PDU session establishment. SMF may also selects a UPF (i.e., UPF 2) using the procedure in clause 6.x.3.2 subsequent PDU session establishment if UPF1 doesn’t satisfy the EE/ES requirement.
5.6: Old PDU Session is released.

[bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
NRF:
-	is able to determine the NF taking the energy related info
NF:
-	indicates the ES/EE indication to NRF for NF selection
-	registers to NRF with energy related info
AMF:
-	deregistration due to ES with ES cause value and re-registration indication
-	registers to NRF with energy related info
-	Registration with AMF re-allocation considering EE
SMF:
· PDU session release due to ES with ES cause value and re-establishment indication
.
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