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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

Editor's note:
This clause lists the key issue(s) addressed by this solution.

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
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. 

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.
Also, the PCF may provide new policy for multi-access control based on network energy related information, UE subscription data, information provisioned by the AF and etc. The policy may be provisioned per UE or PDU session and include:

-
Access Type(s) and/or RAT Type(s) which are allowed or forbidden to use (i.e. be registered) simultaneously.
-
Access Type(s) and/or RAT Type(s) which are allowed or forbidden to use for data transmission simultaneously.

-
Access Type(s) and/or RAT Type(s) which are allowed or forbidden to use for transmitting data of specific application(s) simultaneously.

-
List of Access Type(s) and/or RAT Type(s) in priority order.

-
temporal and/or spatial validity conditions.
-
energy related validity conditions, e.g. energy consumption and/or energy efficiency threshold per Access Type or RAT Type.
The new policy for multi-access control is provisioned to the UE, AMF and SMF, and enforced as follows: 
-
based on the policy, the UE only registers or does not register simultaneously over the indicated Access Type(s) and/or RAT Type(s) in the valid time window and/or area. The UE only uses or does not use the indicated Access Type(s) and/or RAT Type(s) for data transmission or for transmitting data of specific application(s) simultaneously in the valid time window and/or area. The UE may release the existing PDU Session(s) or QoS flow(s) from the lower prioritized Access Type or RAT Type, or transfer the existing PDU Session(s) or QoS flow(s) from the lower prioritized Access Type or RAT Type to the higher prioritized Access Type or RAT Type using PDU Session Management procedures as described in clause 4.3 of TS 23.502 [3].

-
based on the policy, the AMF rejects the registration request from the UE over the lower prioritized Access Type or RAT Type if multiple Access Type(s) and/or RAT Type(s) are forbidden to use simultaneously under validated conditions (i.e. in the indicated time window, area, when energy consumption over the lower prioritized Access Type or RAT Type equals to or is above the energy consumption threshold, and/or when energy efficiency over the lower prioritized Access Type or RAT Type is below or equals to the energy efficiency threshold).

-
based on the policy, the SMF rejects the PDU Session establishment or modification request from the UE over the lower prioritized Access Type or RAT Type if multiple Access Type(s) and/or RAT Type(s) are forbidden to use for data transmission or for transmitting data of specific application(s) simultaneously under validated conditions (i.e. in the indicated time window, area, when energy consumption over the lower prioritized Access Type or RAT Type equals to or is above the energy consumption threshold, and/or when energy efficiency over the lower prioritized Access Type or RAT Type is below or equals to the energy efficiency threshold).
To support policy decisions 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. resource usage) of the NG-RAN node which is serving the UE or can serve the UE (e.g. in an AoI) over specific RAT Type(s);

-
energy consumption, energy efficiency and/or other energy related information (e.g. resource usage) of the non-3GPP access point (e.g. TNAP) which is serving or can serve the UE over specific RAT Type(s);

-
energy consumption, energy efficiency and/or other energy related information (e.g. resource usage) of the 5GC NFs which is serving or can serve the UE over specific Access Type(s) or RAT Type(s).
The network energy related information can be obtained by the PCF based on OAM configuration, 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 NEMF (Network 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

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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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 based on OAM configuration, from the NWDAF (via network data analytics) or other 5GC NF(s), e.g. the NEMF (Network Energy Management Function) as a new 5GC NF introduced for network energy management.

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 other solutions.

NOTE 2:
The PCF can obtain the network energy related information before or after receiving the AM/SM/UE policy association request.
Editor's note:
Whether and how the PCF gets network energy related information from the NEMF is FFS.
2.
Based on the network energy related information, UE subscription data, information provisioned by the AF, etc., the PCF makes policy decisions for control of multiple accesses, which includes the existing policy and new policy for multi-access control as described in clause 6.x.2.
3.
The PCF provisions the policy to the AMF, SMF and UE (via the AMF) as specified in TS 23.502 [3].
4.
The AMF, SMF and UE enforces the policy received from the PCF, which includes enforcing the existing policy as specified in TS 23.502 [3] and enforcing the new policy for multi-access control as described in clause 6.x.2.
6.x.4
Impacts on existing services, entities and interfaces

Editor's note:
This clause captures impacts on existing services, entities and interfaces.

PCF:
Obtains network energy related information from the NWDAF or NEMF, and makes policy for control of multiple accesses (including existing policy and new policy for multi-access control as described in clause 6.x.2) based on network energy related information.
AMF:
Enforces new policy for multi-access control as described in clause 6.x.2.

SMF:
Enforces new policy for multi-access control as described in clause 6.x.2.

UE:
Enforces new policy for multi-access control as described in clause 6.x.2.

NWDAF:
Provides analytics of network energy related information.
* * * End of Change * * * *
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