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Abstract of the contribution: This contribution proposes a new solution for KI#3 
1	Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following solution in TR 23.700-66 v0.3.0.
First change
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]
[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: _Toc148441675][bookmark: _Toc151529368][bookmark: _Toc157674312][bookmark: _Toc157682233][bookmark: _Toc16839382]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
	Solutions
	Key Issues

	
	1
	2
	3
	X

	X
	
	
	X
	



Second change, all new text

[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: Energy efficiency and Energy saving in supporting edge computing
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
This is a solution related to KI#3.
[bookmark: _Toc148441678]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution is under the KI#3: 5GS enhancements for network energy saving and efficiency. 
This solution proposes to consider energy efficiency and energy saving in edge computing.
In Edge Computing deployment, an application service may be served by multiple Edge Application Servers typically deployed in different sites. These multiple Edge Application Servers that host service may use a single IP address (anycast address) or different IP addresses. To start such a service, the UE needs to know the IP address(es) of the Application Server(s) serving the service. The UE may do a discovery to get the IP address(es) of a suitable Edge Application Server (e.g. the closest one), so that the traffic can be locally routed to the Edge Application Server and service latency, traffic routing path and user service experience can be optimized.


Figure 6.X.2-1: Example of energy consumption in EAS and in packet routing
But the UE offloads traffic locally to the EAS in the same DNAI doesn’t mean the better energy efficiency and energy saving, with the following reasons:  
-	From the perspective of application server, for example, the different EAS may have different energy consumption. For example, EAS with IP address a.b.c.d located in local DN 1 has the lower energy consumption compared to EAS with IP address j.k.l.m located in local DN 2. So, if the EAS in local DN 1 is discovered, it is better for 3rd party to have lower energy consumption than in local DN 2. Also, if the EAS has lower energy consumption, it means that the EAS has lower load and the user experience is improved. So discovering the EAS in the same DNAI as UE doesn’t mean the better user experience or energy efficient. 
-	From the perspective of 5GC, the 5GS may have different energy consumption that routing the packets to different EAS IP address. For example, the 3rd party has three application servers. But the energy computation that 5GC routing the packet to these three application servers are totally different, due to the congestion of each PSA or the N6 delay and congestion. For example, as indicated in Figure 6.X.2-1, the 5GC consumes much more energy to route the packet to EAS 1 than EAS 2. It will be better for 5GC to route the application packet to an EAS which may cause the lower energy consumption. 
In order to support the lower energy consumption in either EAS or 5GC routing, this solution proposes to enhance the EAS related procedure. 
During EAS discovery procedure defined in TS 23.548[x], some of the following enhancements are needed: 
-	During EAS discovery procedure, the SMF is received the DNS query with FQDN from EASDF. The SMF may decide that multiple candidate DNAIs are available after considering the UE location, network topology, EAS deployment and energy related information. The SMF may select one DNAI from multiple ones based on the energy related information, for example, select the DNAI with lower energy consumption. And the SMF provides the DNS message handling rules to EASDF which indicates the EASDF to deliver the DNS query to local DNS server located in the DNAI with lower energy consumption. 
During the traffic influence procedure defined in TS 23.502[3], some of the following enhancements are needed: 
-	The AF may aware the energy related information in EAS. The AF collects the energy related information from EAS. How to AF collect EAS related energy information is out of 3GPP scope (for example, via application layer). The AF may request the 5GC to relocate the EAS to the target EAS that has lower energy consumption. Or, the 5GC decides to relocate the EAS to the new EAS that have lower energy consumption to route the application layer packet. 
-	The AF may provide the energy requirements to 5GC. The AF may provide the maximum allowed energy consumption. The value of this information is the target energy consumption that routing the packet to target EAS. The SMF may use this value to decide whether edge relocation is needed to ensure that the energy consumption does not exceed the value. The SMF may decide whether to relocate the PSA UPF to satisfy the energy consumption.
Editor’s note: Further enhancements to Edge Relocation procedure as specified in 6.3 of TS 23.548 is FFS
Editor’s note: How to determine 5GC consumes much more energy to route the packet e.g. to EAS 1 than to EAS 2 is FFS
Editor’s Note: Whether and how to measure/calculate Energy related information (e.g. EC, EE) of DNAI is FFS.
[bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.x.3.1	Procedures of enhancement EAS discovery
The procedure in section 6.2.3.2.2 of TS 23.548[x] is enhanced below:
Step 1 – step 9:	The same procedures as step 1 – step 9 in section 6.2.3.2.2.
After step 8 and 9:	According to the DNS query from EASDF, for the selection of the candidate DNAI for a FQDN for the UE, the SMF may consider the UE location, network topology, EAS Deployment Information, related policy information. If multiple DNAIs are candidate, the SMF may request the Energy efficiency and Energy saving information of each DNAIs from EECF which is used for collection of energy related information. The SMF determines the DNAI according to the Energy efficiency and Energy saving information. The SMF selects the DNAI which consumes the lower energy consumption.
[bookmark: _Toc148441680]Step 10 – step 16:	The same procedures as step 11 – step 17 in section 6.2.3.2.2.
Before step 17:	If in step 14, multiple EAS IP addresses are included in DNS response, the SMF may consider the energy related information of EAS (e.g.: EAS load/EAS energy consumption, or the energy related information that routing the packet to this EAS) to decide the best EAS IP address. The SMF may request the energy related information from EECF. 
Editor’s note: How to avoid all of the SMF to select the same EAS to impact the performance of the EAS is FFS. 
Step 17 – step 19:	The same procedures as step 18 – step 19 in section 6.2.3.2.2.
NOTE 2: The procedure of SMF request the energy related information of EAS IP address and DNAI is referred to section 6.x.3.3.
6.x.3.2	Procedures of enhancement Traffic influence
The procedure in section 4.3.6.2 of TS 23.502[3] is enhanced below:
1.	The AF may invoke a Nnef_TrafficInfluence_Create service operation by considering that the current EAS A serving the UE has higher energy consumption than the other EAS. The edge relocation may be performed considering energy related requirements provided by the AF.
	The content of this service operation (AF request) is defined in clause 5.2.6.7 of TS 23.502 with the following enhancement: Target EAS IP address which has lower internal energy consumption or consumes lower energy consumption to route the packet, target DNAI which has lower internal energy consumption or consumes lower energy consumption to route the packet, maximum allowed energy consumption. 
[bookmark: _CRFigure4_3_6_21]2-5.	The same as step 2 – 5 in Figure 4.3.6.2-1 of TS 23.502. 
6.	The same as step 6 in Figure 4.3.6.2-1 of TS 23.502 with the following enhancement: 
-	If lists of DNAI are provided by AF, the SMF determines a target DNAI by considering the energy related information from EECF.
-	Adding, replacing or removing a UPF in the data path to e.g. act as an UL CL or a Branching Point e.g. as described in clause 4.3.5 to support to route the packet to target EAS which consumes lower energy consumption.
-	Indicate the UPF to perform EAS IP replacement to replace the EAS IP address to target EAS IP address.
-	In the case that the maximum allowed energy consumption is requested, the SMF decides not to perform PSA UPF relocation if the serving PSA satisfies the maximum allowed energy consumption. Otherwise, the SMF may decide to perform PSA UPF relocation if the target PSA UPF satisfies the maximum allowed energy consumption. The SMF may select the PSA UPF with the lower energy consumption towards the EAS that satisfying the maximum allowed energy consumption.
NOTE x: If the latency to EAS is available, the balance between latency and energy should be taken into account to decide whether the EAS relocation perform or not.
6.x.3.3	Procedures to request energy related information 


Figure 6.x.3.3-1: Procedures to request energy related information
The procedure below describes the procedure to request the energy related information from EECF: 
1.	The SMF requests the energy related information from EECF including the following parameters: UE ID, DNAI, EAS IP address. 
2.	The EECF provides the energy related information to SMF as the following bullet:  
-	If the DNAI is included in the request, the EECF collects the energy related information of the target DNAI (e.g.: the energy consumption of the DNAI). The energy related information of target DNAI may related to the energy related information (EC or EE) of the UPFs which is associated with target DNAI.
-	If the EAS IP address is included in the request, the EECF collects the energy related information of the target EAS IP address (e.g.: the energy consumption of the packet routing to EAS IP address).
6.x.3.4	Procedures to AF provision EAS internal energy consumption
[bookmark: _CRTable5_2_2_11]The procedure of AF providing the EAS internal energy consumption (e.g.: energy consumption level) to 5GC may reuse the procedure defined in section 6.2.3.4 of TS 23.548[x]. The EDI (edge deployment information) is extended with the EAS internal energy consumption. The AF provides the same format of Energy related information includes the statistic energy consumption and energy efficient information of each EAS in certain time range, such as the statistic Energy Consumption of a Virtualized Network Function (the application acts as the Virtualized Network Function in EAS and the same as in Table A.1.1-1). 
[bookmark: _CRTable6_2_3_41DescriptionofEASDeploym]Table 6.x.3.4 Description of EAS Deployment Information
	Parameters
	Description

	DNAI(s)
	DNAI(s) for the EAS Deployment information.
[optional]

	EAS IP address range Information
	IP address(es) of the EASs in the Local part of the DN or the IP address ranges (IPv4 subnetwork(s) and/or IPv6 prefix(es) of the Local part of the DN where the EAS is deployed for each DNAI.
[optional]

	Energy related information
	The Energy related information for each DNAI or certain EAS IP address



6.x.4	Impacts on existing services, entities and interfaces
SMF:
-	Request and obtain the Energy efficiency and Energy saving information of each candidate DNAIs from or EECF. 
-	Selects the DNAI/EAS IP address which consumes the lower energy consumption.
-	Determine the EDNS client and local DNS server that related to the selected DNAI.
-	Considering maximum allowed energy consumption from AF during the PSA relocation.
EECF:
-	Provide the Energy efficiency and Energy saving information of each candidate DNAIs/EAS IP address.
AF:
-	Provide the target EAS IP address and DNAIs to 5GC that considering the energy related information. Provide maximum allowed energy consumption for target DNAI or EAS IP address. 
-	Provide the energy related information of target EAS IP address and DNAIs to 5GC. 
[bookmark: _GoBack]EAS:
-	Provide energy related information of EAS to AF. 
No UE and RAN impact.

Third of Changes

[bookmark: _Toc157682218]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TR 22.882: "Study on Energy Efficiency as service criteria".
[bookmark: definitions][bookmark: MCCTEMPBM_00000023][6]	3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".
[7]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[bookmark: MCCTEMPBM_00000025][8]	3GPP TS 22.261: "Service requirements for the 5G system".
[9]	ETSI EN 202 336-12: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model.
[10]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[11]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[12]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[13]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[14]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[15]	3GPP TS 29.510: "Network Function Repository Services".
[16]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics (MDA)".
[x]	3GPP TS 23.548: "5G System Enhancements for Edge Computing".
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