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Abstract of the contribution: The contribution proposes a new solution of policy control for multiple accesses based on network energy related information for KI#2.
1. Introduction
The UE can register to the network over multiple access networks (e.g. both 3GPP access and non-3GPP access) and transmit data simultaneously or non-simultaneously over different accesses, either via different PDU Sessions or the same PDU Session (i.e. MA PDU Session). This offers both the UE and network more flexibility and higher capacity for data transmission, improving service experience. However, it may require more energy consumption in the network and the UE.

Therefore policies in the network and for the UE need to be carefully designed in the scenario of multiple accesses, when energy efficiency and energy saving are used as service criteria.

It is proposed that the PCF takes into account network energy related information when making policy decisions for control of multiple accesses.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-66.
* * * Start of Change * * * *

6.x
Solution #X: Policy control for multiple accesses based on network energy related information
6.x.1
Key Issue mapping

This solution addresses Key Issue #2 "Subscription and policy control to support energy efficiency and energy saving as service criteria".
6.x.2
Functional Description
The UE can register to the network over multiple access networks (e.g. 3GPP access, non-3GPP access, different RATs of 3GPP access) and transmit data simultaneously or non-simultaneously over different accesses, either via different PDU Sessions or the same PDU Session (i.e. MA PDU Session). This offers both the UE and network more flexibility and higher capacity for data transmission, improving service experience. However, it may require more energy consumption in the network and the UE.

Therefore policies in the network and for the UE need to be carefully designed in the scenario of multiple accesses, when energy efficiency and energy saving are used as service criteria.

It is proposed that the PCF takes into account network energy related information when making policy decisions for control of multiple accesses, which may include the following existing policies:

-
access and mobility related policy, e.g. RFSP Index.
-
Access Type preference in the URSP rule.

-
MA PDU Session Control information in the PCC rule.

Based on operator policy, when the energy consumption over 3GPP access in a PLMN, network slice or for specific application(s) reaches or is higher than a threshold, or when the energy efficiency over 3GPP access in a PLMN, network slice or for specific application(s) reaches or is lower than a threshold, the PCF may decide to:

-
modify the Access Type preference in the URSP rules to offload some traffic from 3GPP access to non-3GPP access, e.g. changing the Access Type preference from "3GPP" to "non-3GPP" or "Multi-Access" for specific application(s) as specified in TS 23.503 [4]; and/or

-
modify the MA PDU Session Control information in the PCC rule, e.g. lower the percentage of SDF traffic sent over 3GPP access using Load-Balancing steering mode or prioritizing non-3GPP access over 3GPP access using Priority-based steering mode for specific application(s) as specified in TS 23.501 [2] and TS 23.503 [4].

Based on operator policy, when the energy consumption over 5G access in a PLMN, network slice or for specific application(s) reaches or is higher than a threshold, or when the energy efficiency over 5G access in a PLMN, network slice or for specific application(s) reaches or is lower than a threshold, the PCF may decide to modify the RFSP Index, e.g. prioritizing E-UTRAN access over 5G access for specific UEs with optionally a RFSP Index in Use Validity Time as specified in TS 23.503 [4].

Also, the PCF may provide the following policy per UE or MA PDU session to the SMF based on OAM configuration, network energy related information, UE subscription data, and/or information provisioned by the AF, etc:
-
energy consumption and/or energy efficiency threshold per Access Type or RAT Type (e.g. 3GPP access, 5G access, NR, NR satellite access).
-
temporal and/or spatial validity conditions.

Based on the policy and network energy related information, when the energy consumption (/energy efficiency) of the network for the UE or the MA PDU Session reaches or is higher (/lower) than the energy consumption (/energy efficiency) threshold over a specific Access Type or RAT Type, the SMF may reject the PDU Session establishment or user plane activation request, or initiates the PDU Session modification or user plane deactivation over this access or RAT to the UE and/or for the MA PDU Session, to limit or reduce the data traffic transmitted over this access or RAT under validated conditions (i.e. in the validity time window and/or area).

To support policy decisions/enforcements as described above, the following network energy related information needs to be obtained:

-
energy consumption, energy efficiency and/or other energy related information (e.g. data volume, resource usage) over specific access type(s) or RAT Type(s) (e.g. 3GPP access, 5G access, NR, NR satellite access).

-
energy consumption, energy efficiency and/or other energy related information (e.g. data volume, resource usage) over specific access type(s) or RAT Type(s) per UE or per MA PDU Session.

The network energy related information can be obtained by the PCF and the SMF from the NWDAF (via network data analytics, i.e. statistics or prediction of the network energy related information) or other 5GC NF(s), e.g. the EMF (Energy Management Function) as a new 5GC NF introduced for network energy management.

NOTE 1:
Measurement/calculation of energy consumption and energy efficiency by OAM is defined in TS 28.310 [7].

6.x.3
Procedures
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Figure 6.x.3-1: Policy control based on network energy related information procedure

1.
The PCF obtains network energy related information from the NWDAF (via network data analytics) or the EMF.

The network energy related information is described in clause 6.x.2.

NOTE 1:
How the NWDAF provides analytics of network energy related information is described in Solution #12. In addition, the access type and/or RAT type associated with other input data are collected, and analytics of the network energy related information as described in clause 6.x.2 are outputted by the NWDAF.

NOTE 2:
The PCF can obtain the network energy related information before or after receiving the AM/SM/UE policy association request.

2.
Based on OAM configuration, the network energy related information obtained in step 1, UE subscription data, and/or information provisioned by the AF, etc., the PCF makes policy decisions taking into account of energy consumption (/energy efficiency) over specific access(es) / RAT type(s) as described in clause 6.x.2.
3.
The PCF provisions or updates the policies, which can be the existing policies or new policy (i.e. energy consumption / energy efficiency threshold per access or RAT type, validity conditions) as described in clause 6.x.2, to the AMF, SMF and UE  as specified in TS 23.502 [3].

4.
The AMF, SMF and UE enforces the policies received from the PCF as described in TS 23.502 [3] and clause 6.x.2.
6.x.4
Impacts on existing services, entities and interfaces

PCF:

-
Obtains network energy related information from the NWDAF or EMF, and makes policy decisions taking into account of energy consumption (/energy efficiency) over specific access(es) / RAT type(s) as described in clause 6.x.2.

SMF:

-
Enforces new policy (i.e. energy consumption / energy efficiency threshold per access or RAT type, validity conditions) as described in clause 6.x.2.

NWDAF:

-
Provides analytics of network energy related information.

EMF:

-
Provides network energy related information as described in clause 6.x.2.
* * * End of Change * * * *
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