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[bookmark: _Hlk155525629]Abstract of the contribution: This contribution proposes a solution for KI#3 for NF selection/reselection by taking into account energy efficiency/saving/consumption related parameters.  

1.	Discussion
During the last meeting, the following Kei Issue 3 text was approved:
[bookmark: _Toc151529365][bookmark: _Toc151529475]5.3	Key Issue #3: 5GS enhancements for network energy saving and efficiency
[bookmark: _Toc93394838][bookmark: _Toc151529366][bookmark: _Toc151529476]5.3.1	Description
This key issue is to study 5GS enhancements for network energy saving and efficiency. The following aspects should be studied:
‐	Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
[bookmark: _Hlk155518058][bookmark: _Hlk155540021]‐	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.
‐	Whether and how to enhance network analytics for network energy saving and network energy efficiency.
‐	What, if any, energy related information (e.g., per QoS flow/PDU session/UE/NF) is required and how it is collected to support 5GS enhancement.
NOTE:	Any potential enhancement impacting the NG-RAN will require coordination with RAN WGs.

[bookmark: _Hlk99100636][bookmark: _Hlk155518198]The paper proposes a new solution for the KI#3. More specifically, the solution aims to address the case 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. It is important to highlight it only covers enhancement of NF selection functionality based on NF energy states, analytics, and energy related information and would be complementary to any solution/sub-solution defining e.g. ways of getting and defining NF energy states, analytics, and energy related information. 

2.	Text proposal
It is proposed to agree the following changes to TR 23.700-66:

[bookmark: _Hlk67396857]>>>>BEGINNING OF 1st CHANGES<<<<
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441567][bookmark: _Toc16839382][bookmark: _Hlk93877873]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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>>>>BEGINNING OF 2nd CHANGES<<<<
[bookmark: _Toc148441676][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441568]6.x	Solution #X: <Solution Title> Network Functions selection procedure enhancement based on Energy related information
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677][bookmark: _Toc151529370][bookmark: _Toc151529480]6.x.1	Key Issue mapping
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]The solution is proposed to address the KI#3: 5GS enhancements for network energy saving and efficiency. More specifically, this solution aims to address the issue of “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][bookmark: _Toc151529371][bookmark: _Toc151529481]6.x.2	Functional Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Hlk155544147]This solution follows the architecture principles defined by the 3GPP TS 23.501 [2] for Network Function and Network Function Service discovery and selection, sub-clause 6.3, and, specifically,
1. [bookmark: _Hlk155541247]For SMF: as per sub-cause 6.3.2, the following factors may be considered during the SMF selection:
a)	Selected Data Network Name (DNN). In the case of the home routed roaming, the DNN is not applied for the V-SMF selection.
b)	S-NSSAI of the HPLMN (for non-roaming and home-routed roaming scenarios), and S-NSSAI of the VPLMN (for roaming with local breakout and home-routed roaming scenarios).
c)	NSI-ID.
NOTE 2:	The use of NSI -ID in the network is optional and depends on the deployment choices of the operator. If used, the NSI ID is associated with S-NSSAI.
d)	Access technology being used by the UE.
e)	Support for Control Plane CIoT 5GS Optimisation.
f)	Subscription information from UDM, e.g.
-	per DNN: whether LBO roaming is allowed.
-	per DNN: whether HR-SBO roaming is allowed.
-	per S-NSSAI: the subscribed DNN(s).
-	per (S-NSSAI, subscribed DNN): whether LBO roaming is allowed.
-	per (S-NSSAI, subscribed DNN): whether HR-SBO roaming is allowed.
-	per (S-NSSAI, subscribed DNN): whether EPC interworking is supported.
-	per (S-NSSAI, subscribed DNN): whether selecting the same SMF for all PDU sessions to the same S-NSSAI and DNN is required.
-	per (S-NSSAI, DNN) associated with 5G VN group: Service Area (LADN service area) for the 5G VN group. In the case of SMF selection for a PDU Session targeting 5G VN group, the AMF may prefer candidate SMF(s) that have an intersection with the LADN service area of the 5G VN group.
g)	Void.
h)	Local operator policies.
NOTE 3:	These policies can take into account whether the SMF to be selected is an I-SMF or a V-SMF or a SMF.
i)	Load conditions of the candidate SMFs.
j)	Analytics (i.e. statistics or predictions) for candidate SMFs' load as received from NWDAF (see TS 23.288 [86]), if NWDAF is deployed.
k)	UE location (i.e. TA).
l)	Service Area of the candidate SMFs.
m)	Capability of the SMF to support a MA PDU Session.
n)	If interworking with EPS is required.
o)	Preference of V-SMF support. This is applicable only for V-SMF selection in the case of home routed roaming.
p)	Target DNAI.
q)	Capability of the SMF to support User Plane Remote Provisioning (see clause 5.30.2.10.4.3).
r)	Supported DNAI list.
s)	HR-SBO support (according to clause 6.7 of TS 23.548 [130]).
t)	Capability of the SMF (V-SMF and H-SMF) to support non-3GPP access path switching.
[bookmark: _Hlk155541581][bookmark: _Hlk155542760]On top of this, the additional factors related to Energy Efficiency and Energy saving parameters e.g. NF energy states, analytics, Energy Cost etc., may be taken into account while making SMF selection decision.
NOTE A: These additional factors will be determined within the scope of Key Issue 1 (e.g. types of energy related information, how such an information can be exposed, granularity etc.) and referenced from this solution as a parameters available for SMF selection process applied by the AMF/SCP.


2. [bookmark: _Hlk155542313]For UPF. as per sub-cause 6.3.3, the following factors may be considered during the UPF selection:
-	UPF's dynamic load.
-	Analytics (i.e. statistics or predictions) for UPF load, Service Experience analytics and/or DN Performance analytics per UP path (including UPF and/or DNAI and/or AS instance) and UE related analytics (UE mobility, UE communication, and expected UE behavioural parameters) as received from NWDAF (see TS 23.288 [86]), if NWDAF is deployed.
-	UPF's relative static capacity among UPFs supporting the same DNN.
-	UPF location available at the SMF.
-	UE location information.
-	Capability of the UPF and the functionality required for the particular UE session: An appropriate UPF can be selected by matching the functionality and features required for an UE.
-	Data Network Name (DNN).
-	PDU Session Type (i.e. IPv4, IPv6, IPv4v6, Ethernet Type or Unstructured Type) and if applicable, the static IP address/prefix.
-	SSC mode selected for the PDU Session.
-	UE subscription profile in UDM.
-	DNAI as included in the PCC Rules and described in clause 5.6.7.
-	Local operator policies.
-	S-NSSAI.
-	Access technology being used by the UE.
-	Information related to user plane topology and user plane terminations, that may be deduced from:
-	5G-AN-provided identities (e.g. CellID, TAI), available UPF(s) and DNAI(s);
-	Identifiers (i.e. a FQDN and/or IP address(es)) of N3 terminations provided by a W-AGF or a TNGF or a TWIF;
-	Information regarding the user plane interfaces of UPF(s). This information may be acquired by the SMF using N4;
-	Information regarding the N3 User Plane termination(s) of the AN serving the UE. This may be deduced from 5G-AN-provided identities (e.g. CellID, TAI);
-	Information regarding the N9 User Plane termination(s) of UPF(s) if needed;
-	Information regarding the User plane termination(s) corresponding to DNAI(s).
-	RSN, support for redundant GTP-U path or support for redundant transport path in the transport layer (as in clause 5.33.2) when redundant UP handling is applicable.
-	Information regarding the ATSSS Steering Capability of the UE session (e.g. any combination of ATSSS-LL capability, MPTCP capability, MPQUIC capability) and information on the UPF support of RTT measurements without PMF.
-	Support for UPF allocation of IP address/prefix.
-	Support of the IPUPS functionality, specified in clause 5.8.2.14.
-	Support for High latency communication (see clause 5.31.8).
-	Support for ECN marking for L4S, specified in clause 5.37.3.
-	User Plane Latency Requirements within AF request (see clause 5.6.7.1 and clause 6.3.6 of TS 23.548 [130]).
-	List of supported Event ID(s) for exposure of UPF-related information via service based interface (see clause 7.2.29 and clause 5.2.26.2 of TS 23.502 [3]).
[bookmark: _Hlk155542512]On top of this, the additional factors related to Energy Efficiency and Energy saving parameters e.g. NF energy states, analytics, Energy Cost etc., may be taken into account while making UPF selection/re-selection decision.
NOTE B: These additional factors will be determined within the scope of Key Issue 1 (e.g. types of energy related information, how such an information can be exposed, granularity etc.) and referenced from this solution as a parameters available for UPF selection/re-selection process applied by the SMF.

3.  For AMF. as per sub-cause 6.3.5, the following factors may be considered during the AMF set and AMF selection: 
for selecting the AMF Set:
-	AMF Region ID and AMF Set ID derived from GUAMI;
-	Requested NSSAI;
-	Local operator policies;
-	5G CIoT features indicated in RRC signalling by the UE;
-	IAB-indication;
-	NB-IoT RAT Type;
-	Category M Indication;
-	NR RedCap Indication;
-	SNPN Onboarding indication as indicated in RRC signalling by the UE;

for selecting an AMF from AMF Set:
-	Availability of candidate AMF(s).
-	Load balancing across candidate AMF(s) (e.g. considering weight factors of candidate AMFs in the AMF Set).
-	In 5G-AN, 5G CIoT features indicated in RRC signalling by the UE.
-	In 5G-AN, SNPN Onboarding indication as indicated in RRC signalling by the UE.
On top of this, the additional factors related to Energy Efficiency and Energy saving parameters e.g. NF energy states, analytics, Energy Cost etc., may be taken into account while making AMF selection decision.
NOTE C: These additional factors will be determined within the scope of Key Issue 1 (e.g. types of energy related information, how such an information can be exposed, granularity etc.) and referenced from this solution as a parameters available for AMF selection process applied by the 5G-AN (Access Network).

NOTE D: As SMF, UPF and AMF seem to be the Network Functions mostly affected by energy consumption issues and mostly needed to operate in Energy Efficiency modes, it is suggested that only SMF, UPF and AMF are covered in this Release. Additional Network Funcrtions may be considered in the future releases.
[bookmark: _Toc148441679][bookmark: _Toc151529372][bookmark: _Toc151529482]6.x.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]This solution built based on the procedures defined by the 3GPP TS 23.502 [3] for Network Function and Network Function Service selection with no flows modifications, and, specifically:
1. The SMF selection will be done as defined in the sub-cause 4.3.2.2.3;
2. The UPF selection/re-selection will be done as defined in the sub-clause 4.4;
3. The AMF selection will be done as defined in the sub-cause 4.2.

[bookmark: _Toc148441680][bookmark: _Toc151529373][bookmark: _Toc151529483]6.x.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
AMF, SMF and UPF Network Function selection/re-selection procedures will be impacted by this solution.


>>>>END OF CHANGES<<<<
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