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Abstract of the contribution: The contribution proposes conclusions for KI#2 specifically the required information for AM and SM policy creation.
1. Introduction
The TR 23.700-66 documents for KI#2 some minor conclusions and many Editos's Notes.

The moderated discussion on the NWM tool collected views of the companies, but there are no or view justifications about the outcome. This contribution intends to discuss some particular point and propose conclusions.  

For the cration of AM, SM or UE policy it is assumed that an energy consumption limit is stored in the network. Please note that we intentionally use limit instead of credit,which is more SA5-related term. The NWM discussion showed that energy limit per UE is agreeable. 
Considering the following SA1 reqquirements:

Subject to operator’s policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services without QoS criteria.

Subject to operator’s policy, the 5G system shall support a means to associate energy consumption information with charging information based on subscription policies for services without QoS criteria.

Subject to operator’s policy, the 5G system shall support a mechanism to perform energy consumption credit limit control for services without QoS criteria. 

It is our understanding that the new energy-related restriction policies, which result from reached energy consumption limit, applies to best-effort QoS flows only.  As the traffic over a Network Slice and over a PDU Session may include QoS flows with QoS level different from best-effort, it is proposed that the procedures like a) rejection of registration to a Network Slice or b) rejection of PDU Session establishment due to reached energy consumption limit is not goes beyond the service requirements from SA1. The the rejection of registration to a Network Slice or rejection of PDU Session establishment may nave negative user experience and result in compliants to the network operator. 
It is rather reasonable to limit the data rate for best-effort QoS flows when the energy consumption limit is reached.

Observation 1: Rejection of registration to a Network Slice or rejection of PDU Session establishment due to reached energy consumption limit goes beyond the requirements of SA1. 

Observation 2: the rejection of registration to a Network Slice or rejection of PDU Session establishment due to reached energy consumption limit would impact the user experience and may not be acceptable, especially when the Network Slice or the PDU Session may serve traffic for which the subscriber is paying extra. 
Proposal 1: the rejection of registration to a Network Slice or rejection of PDU Session establishment due to reached energy consumption limit is not specified.

Proposal 2: when the energy consumption limit is reached, the SM policy may apply to limit the data rate for preferrably best-effort QoS flows in any Network Slice of any PDU Sesssion (based on the operator policy).

Regarding the proposals to change the URSP rules of the UE based on the energy consumption limit reached, similar arguments as mentioned above can apply, i.e. just steering the user traffic from one Network Slice to another Netowrk slice may impact service beyond the best-effort QoS flows which is not desirable. Furthermore, it is not clear what is the energy saving when the user data is carried over S-NSSAI#2 instead of S-NSSAI#1. Assuming that the UE is transmits the user data over the same QoS flows and using the same cell (i.e. gNB) and same DN, it is questionable where the energy saving comes from.  

Observation 3: the change of the UE policy, as result of reaching a energy consumption limit, has no clear benefits.

Proposal 3: it is proposed to not change the UE policy based on energy consumption limit.

It is assumed that the energy consumption can be collected for all possible QoS flows, limit can apply to 
One open issue from the NWM moderated discussion, which doesn't seem resolved, is the point how the comparison between the current energy consumption and the energy consumption limit is performed. Moreover, it is open which entity performs the comparison. Since there seems to be an agreement that a new energy consumption collecting NF (e.g. EECF) is going to be introduced, it is assumed that this entity will have a knowledge of the current and past EC data. Therefor, it seems reasonable that this entity is also provided with the energy consumption limit and performs the comparison, i.e. can monitor when the energy consumption limit is reached. 
Proposal 4: it is proposed that the new energy consumption collecting NF (e.g. EECF) collects the energy consumption for a given franularity and comapres whether the energy consumption limit is reached. The EECF can then expose the event to another NF, e.g. AM PCF, SM PCF or NEF/AF which has previously subscribed for such event. 

2. Proposal

It is proposed to agree the following proposals in 3GPP TR 23.700-66:
· Proposal 1: the rejection of registration to a Network Slice or rejection of PDU Session establishment due to reached energy consumption limit is not specified.

· Proposal 2: when the energy consumption limit is reached, the SM policy may apply to limit the data rate for preferrably best-effort QoS flows in any Network Slice of any PDU Sesssion (based on the operator policy).
· Proposal 3: it is proposed to not change the UE policy based on energy consumption limit.

· Proposal 4: it is proposed that the new energy consumption collecting NF (e.g. EECF) collects the energy consumption for a given franularity and comapres whether the energy consumption limit is reached. The EECF can then expose the event to another NF, e.g. AM PCF, SM PCF or NEF/AF which has previously subscribed for such event.
* * * Start of Change * * * *

8.2
Key Issue #2: Subscription and policy control to support energy efficiency and energy saving as service criteria

For KI#2, the following enhancements on subscription and policy control are agreed as interim conclusions to support energy efficiency and energy saving as service criteria in the 5GS:

-
The following are supported:

-
Energy saving authorization information to allow the network to perform energy saving for the UE.

Editor's note:
It is FFS whether and what energy related limits (e.g. energy consumption limits) per UE is to define, controlled and used, which depends on whether and what energy related information per UE can be obtained as concluded in KI#1.

Editor's note:
It is FFS whether the energy saving authorization information per UE is needed.

Editor's note:
Whether the energy credit is stored in UDM/UDR or handled by the charging subsystem is FFS (decided in cooperation with SA WG5).

-
The PCF may take into account energy related information and subscription data when making policy decisions on the AM SM and BDT
 policies as follows:
-
Regrading the AM policy the following mechanism applies:

-
The PCF receives the Energy saving authorization information during the AM policy association establishment initiated by the AMF. 
-
The PCF subscribes with the energy collection NF (e.g. EECF) for events when the energy consumption limit for the UE is reached
. Optionally the PCF may subscribe for energy-related analytics from the NWDAF.
-
Upon receiving an indication that the energy consumption limit for the UE is reached, the PCF updates the AM policy (e.g. new RFSP rules) and sends them to the AMF that sends them for further engforcmenet to NG-RAN.
-
Regrading the SM policy the following mechanism applies:

-
The PCF receives the Energy saving authorization information during the SM policy association initiated by the SMF. The SMF obtains the information when retrieving the SM Subscription data from the UDM. 

-
The PCF subscribes with the energy collection NF (e.g. EECF) for events when the energy consumption limit for the UE is reached
. Optionally the PCF may subscribe for energy-related analytics from the NWDAF. 
-
Upon receiving an indication that the energy consumption limit for the UE is reached, the PCF updates the SM policy (e.g. reduced Session AMBR or limit of best-effort QoS flows) to the SMF. The SMF enforces the policy to the UPF, UE or NG-RAN. 

NOTE X:
The exact QoS parameters which are used by the SM to enforce the limit of best-effort QoS flows will be specified during the normative phase.
Editor's note:
Whether the ratio of renewable energy and carbon emission information can be considered by the PCF for policy control is FFS, which depends on whether the information can be obtained as concluded in KI#1.

Editor's note:
Whether energy related information (e.g. energy consumption) per Application ID, UE, PDU Session or QoS flow can be considered by the PCF for policy control is FFS, which depends on whether the information can be obtained as concluded in KI#1.


-
It should be avoided to reject the registration to a Network Slice or reject the establishment of a PDU Session establishment due to increased energy consumption or reached energy consumption limit. 
-
The monitoring of the current energy consumption and comparison with the energy consumption limit is performed by the energy collection NF (e.g. EECF). 


* * * End of Change * * * *
�The details about the BDT are not covered in this paper and expected to be covered by other papers.


�The granularity for the energy consumption limit (e.g. per UE, per Network Slice or per Application ID) will be further specified upon the conclusions of KI#1. 


�Please see the previous comment to the AM policy.


�It is expected that the EECF will retrieve the Information from the CHF, if needed, for the monitoring whether the energy credit limit is reached.  





