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Abstract: Propose a solution for KI#9.
1. Introduction/Discussion
The Key issue #9 in Rel-18 FS_XRM aims to study how to support trade-off of throughput/latency/reliability and power consumption (e.g. device battery life).
[bookmark: _Hlk110952211][bookmark: _Hlk110949274]Currently, reporting the device battery life is not supported in RAN, and it may result in privacy data leakage. Instead, this paper proposes to adjust QoS based on the power mode (e.g., power saving mode, ultimate performance mode, etc.). For instance, when a UE is connected to a power supply or has sufficient power, the ultimate performance mode may be applied. When the UE is disconnected from the power supply or the battery is low, the UE can decide whether to switch to power saving mode. 
In this solution, the power mode is introduced to PCF for the construction of PCC rule. There are two different approaches to provide power info to PCF. One is sending the power mode info to SMF via NAS signalling, and then SMF can forward such information to PCF. The other is sending the power mode info to the AF over the application layer, and then the AF provides the power mode info to the PCF via NEF. 
After UE indicates the power mode to PCF, and the PCF generates the PCC rule with corresponding QoS parameters. For example, if the ultimate performance mode is applied, PCF may generate a PCC rule with high bitrates and low PDB. If the power saving mode is chosen by UE, PCF may generate a PCC rule with low bitrates and high PDB. Besides, UE can decide to switch the power mode to a new one at any time to trigger the QoS update. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc26173038][bookmark: _Toc30666541][bookmark: _Toc31029835][bookmark: _Toc31030726][bookmark: _Toc43388293][bookmark: _Toc43735523][bookmark: _Toc50130510][bookmark: _Toc50133824][bookmark: _Toc50134164][bookmark: _Toc50557116][bookmark: _Toc50548792][bookmark: _Toc55202097][bookmark: _Toc57209719][bookmark: _Toc57366110][bookmark: _Toc68086061][bookmark: _Toc519004414]* * * * First change (all new text) * * * *
6.X	Solution #X: power mode based QoS adjustment
[bookmark: _Toc513014677][bookmark: _Toc26173039][bookmark: _Toc30666542][bookmark: _Toc31029836][bookmark: _Toc31030727][bookmark: _Toc43388294][bookmark: _Toc43735524][bookmark: _Toc50130511][bookmark: _Toc50133825][bookmark: _Toc50134165][bookmark: _Toc50557117][bookmark: _Toc50548793][bookmark: _Toc55202098][bookmark: _Toc57209720][bookmark: _Toc57366111][bookmark: _Toc68086062]6.X.1	Key Issue mapping
[bookmark: _Hlk110245467]This solution addresses Key Issue #9: trade-off of QoE and power saving requirements.
6.X.2	Description
The intent of this solution is to propose a mechanism to assist PCF to adjust the PCC rule based on the power mode currently selected by the user, and may consider media codec. And thus, the trade-off between throughput/latency/reliability and power consumption can be achieved.
[bookmark: _Hlk111801556]It is assumed that the PCF can generate different PCC rules corresponding to distinct power modes. Power mode could be power saving mode or ultimate performance mode. Power mode can be determined by UE implementation or user preference. For example, a UE is connected to a power supply or has sufficient power, the ultimate performance mode may be applied. The UE informs PCF of the ultimate performance mode, and then PCF generates corresponding QoS parameters (e.g., high bitrates, low PDB), so that the user experience can be improved. On the contrary, when the UE is disconnected from the power supply or the battery is low, the power saving mode may be selected by the UE, and then the PCF generates corresponding QoS parameters (e.g., low bitrates and high PDB), so that the power consumption will be reduced and the available time of UE is extended. 
There are two alternatives to provide the power mode info to PCF:
· [bookmark: _Hlk110938443][bookmark: _Hlk110938465][bookmark: _Hlk110938518]UE reuses the existing PDU session establishment/modification procedure to send the power mode info to SMF, and then SMF can forward such information to PCF by initiating the SM establishment/modification procedure. UE is supposed to report power mode info to SMF by UE implementation or based on network policy e.g. event trigger, periodicity or network request. 
· [bookmark: _Hlk110938611]UE sends the power mode info to the AF over the application layer, and then the AF provides the power mode info to the PCF directly or via NEF. The power mode info can be carried by the setting up an AF session with required QoS procedure.
[bookmark: _Hlk111653245]Either triggered by AF or by UE, PCF generates the PCC rules based on the received power mode info. In addition, After PDU session establishment, and application starts, AF may provide media codec information for specific application to PCF. PCF can also consider the received media codec information for PCC rule decision. Upon receiving the PCC rules, SMF performs the binding of PCC rules to QoS flows, and provides QoS profile to RAN and QoS rule to UE. 
PCF has the knowledge of current QoS parameters for specific traffic flow corresponding to NG-RAN current QoS profile. If Alternative QoS profile method is used in NG-RAN, the QoS Notification Control mechanism can support NG-RAN to indicate the reference to the matching Alternative QoS Profile to the SMF, and notify the corresponding Alternative QoS parameter set to PCF to show the QoS changing.
Furthermore, PCF can also update the PCC rule with new QoS parameters, if the power mode is switched to a new one, or if the new media codec information is provided. Consequently, the throughput/latency/reliability and power consumption can be adjusted correspondingly.
6.X.3	Procedure


 
[bookmark: _Hlk109981662]Figure 6.X.2-1: Procedure for Power Mode Based QoS adjustment
The procedure for power mode based QoS adjustment is described in Figure 6.X.2-1. According to whether the UE has sufficient power and user preference, UE can decide which power mode (e.g., power saving mode, ultimate performance mode, etc.) should be applied, and then provide the power mode info to the PCF for QoS adjustment.
1a. [bookmark: _Hlk110018286]UE can provide the power mode info to PCF for the QoS adjustment. The power mode info may be carried by PDU session establishment/modification procedure and SM policy association establishment/modification procedure via NAS signalling. 
1b. UE can also inform AF of the power mode info over application layer, and then the AF sends the power mode info to PCF directly or via NEF for the QoS adjustment. 
2. Upon receiving the request message, the PCF makes a policy decision. Considering the received power mode info, PCF can generate or update the PCC rules with corresponding QoS parameters. In addition, AF may provide media codec information for specific application to PCF. PCF can also consider the received media codec information for PCC rule decision.
3. PCF sends the PCC rules to SMF by reused the existing SM Policy Association Modification Procedure as described in TS 23.502 clause 4.16.5.2.
4. SMF determines the QoS profile and QoS rule based on the PCC rule, and then initiates the PDU session modification procedure to deliver the QoS profile and QoS rule to AN and UE respectively.   
6.X.4	Impacts on services, entities and interfaces
The solution has impacts in the following entities:
PCF:
-	Needs to generate or update the PCC rules based on power mode info, and may also consider the received media codec information from AF.
UE:
[bookmark: _Hlk110016388]-	Needs to send the power mode info to PCF.
AF:
-	Needs to send the power mode info to PCF.
-	May provide media codec information for specific application to PCF.
* * * * End of changes * * * *
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