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Abstract of the contribution: This contribution proposes a solution of Key Issue #9: Trade-off of QoE and Power Saving Requirements in TR 23.700-60.
1	Introduction
[bookmark: _Hlk87257355]In TR 23.700-60, Key Issue#9 “Trade-off of QoE and Power Saving Requirements” was agreed at SA2#149. 
This key issue aims at addressing the following points for XRM:
-	How to support trade-off of throughput/latency/reliability and power consumption (e.g. device battery life).
The contribution proposed a solution to KI#9.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following changes to TR 23.700-60.
[bookmark: _Toc97155715][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149]First change (all new text)
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc20227985][bookmark: _Toc22125438][bookmark: _Toc22125858][bookmark: _Toc22126132][bookmark: _Toc22183818][bookmark: _Toc22183888][bookmark: _Toc22184058][bookmark: _Toc22184160][bookmark: _Toc22261936]6.X	Solution #X: Policy Determination Considering UE Battery Level 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
This solution addresses KI#9: Trade-off of QoE and Power Saving Requirements.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]The XRM traffics have the characteristics of high throughput, low latency, and high reliability requirement, and the UE battery level may impact the user’s experience since the high throughput require the high power consumption in terminal side. Considering the limited radio resource and end-to-end QoS policy control from system perspective, the proposed solution highlights the enhancement to support trade-off among throughput, latency and reliability and device battery life.
The UE battery level provides the relative battery life of the device. It can have a special value or the percentage of the battery life. It can be considered within the policy determination, e.g. the reduction of QoS levels of some specific service, high power consumption applications during low battery.
“UE battery level change” is defined as an access or non-access related policy control request trigger.
PCF subscribes to AMF or SMF on UE battery level change.
When UE battery level change event is received, the PCF determines the policy based on the current UE battery level, e.g. a QoS level corresponding to a low or ultra-low battery level is selected to conduct the service.
· When UE battery level change event is received from AMF, the PCF evaluates policies for the SDF of UE XRM services or UE PDU sessions of XRM services.
· When UE battery level change event is received from SMF, the PCF evaluates policies for the SDF of UE XRM services or UE PDU sessions of XRM services managed by the SMF.
For a specific service subject to power saving, either multiple policy levels respectively associating to a different UE battery level are predefined, or the policy level subject to current UE battery level is dynamically requested by the UE. 
The UE battery level may be considered for policy determination immediately or can be stored to the UDR by the PCF for later use. It can be used with the combination of other events for policy determination, e.g. when Out of credit, GFBR of the QoS Flow can no longer be guaranteed, or there’s limited network resources.
UE battery level is also can be reported to AF by the PCF, so that AF can take some action (e.g. change codec) to keep an aligned policy.
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedures
6.X.3.1 AM Policy Association Establishment and Modification
The following figure represents a high-level procedure of the solution that UE battery level change is defined as an access related policy control request trigger and PCF subscribes to AMF on UE battery level change.


Figure 6.X.3-1: A high-level procedure of AM Policy Association Establishment and Modification.
1-4. Step 1-4 according to Step 1-4 of Clause 4.16.1.2 in TS 23.502[3]. The UE battery level change is defined as an access related policy control request trigger. PCF subscribes to AMF on UE battery level change in step 3. The AMF deploys the access and mobility related policy information which includes storing the Policy Control Request Trigger(s) of the AM Policy Association (e.g. UE battery level change).
5. When the UE battery level change Trigger condition is met, the AM Policy Association Modification procedure is initiated by the AMF.
Editor’s Note:	The detailed mechanism of UE battery level provision is FFS.
6-9. Step 6-9 follow Step 1-4 of Clause 4.16.2.1.1 in TS 23.502[3]. When UE battery level change event is received from AMF in step 6, PCF determines the policy based on the current UE battery level in step7, e.g. a QoS level corresponding to a low or ultra-low battery level is selected to conduct the service. PCF evaluates policies for the SDF of UE XRM services or UE PDU sessions of XRM services.
Alternatively, the UE battery level can be stored to the UDR by the PCF for later use and skip the follow steps. The UE battery level change can be used with the combination of other events for policy determination, e.g. GFBR of the QoS Flow can no longer be guaranteed.
UE battery level is also can be reported to AF by the PCF, so that AF can take some action (e.g. change codec) to keep an aligned policy.
6.X.3.2 SM Policy Association Establishment and Modification
The following figure represents a high-level procedure of the solution that UE battery level change is defined as a non-access related policy control request trigger and PCF subscribes to SMF on UE battery level change.


Figure 6.X.3-1: A high-level procedure of AM Policy Association Establishment and Modification.
1-4. Step 1-4 according to Clause 4.16.4 in TS 23.502[3]. The UE battery level change is defined as an access related policy control request trigger. PCF can subscribe to SMF events, e.g. UE battery level change, associated with the PDU Session in the Npcf_SMPolicyControl_Create response in Step 4.
5. When the UE battery level change Trigger condition is met, the SM Policy Association Modification procedure is initiated by the SMF.
Editor’s Note:	The detailed mechanism of UE battery level provision is FFS.
6-9. Step 6-9 follow the description of Clause 4.16.5.1 in TS 23.502[3]. When UE battery level change event is received from SMF in step 6, PCF determines the policy based on the current UE battery level in step8, e.g. a QoS level corresponding to a low or ultra-low battery level is selected to conduct the service. PCF evaluates policies for the SDF of UE XRM services or UE PDU sessions of XRM services managed by the SMF. 
Alternatively, the UE battery level can be stored to the UDR by the PCF for later use and skip the follow steps. The UE battery level change can be used with the combination of other events for policy determination, e.g. GFBR of the QoS Flow can no longer be guaranteed.
UE battery level is also can be reported to AF by the PCF in step 7, so that AF can take some action (e.g. change codec) to keep an aligned policy.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
UDR: the UE battery level can be stored to the UDR by the PCF.
PCF: When UE battery level change event is received, PCF determines the policy based on the current UE battery level (or stores into the UDR), reports to AF for taking action (e.g. change codec) to keep an aligned policy.
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