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Abstract of the contribution: This paper provides an evaluation and conclusion of the Key Issue #9 solutions.
1.
 Discussion
The evaluation addresses solutions to Key Issue #9: Trade-off of QoE and Power Saving Requirements 
· Solution #34: 5GC and UE Assistance to RAN for CDRX Optimization
· Solution #35: Provision of conditional QoS profile(s)
· Solution #61: Policy Determination Considering UE Battery Level
Key Issue #9 states:

2. Proposals
It is proposed to adopt the following text in TR.23.700-60 v0.3.0.   
*** Start of 1st  change (all new text)***
7.X Evaluation on solutions of KI #9

Solution #34, Solution #35, and Solution #61 are for Key Issue #9. All 3 solutions propose a mechanism that can be used to trade-off throughput/latency/reliability and power consumption. Each solution relies on the network changing a configuration (i.e. CDRX or QoS) based on the state of the UE (i.e. battery level or memory status) 

Mechanism used to trade-off throughput/latency/reliability and power consumption
In Solution 34, the trade-off is achieved by transitioning between multiple CDRX configurations, depending on the UE battery status. The RAN uses XR/media traffic characteristic information to configure multiple CDRX configurations depending on, for example, if the UE wants to operate in high-power or low-power mode. The high-power mode may be used when the UE requires higher throughput/performance and lower latency, at the expense of power consumption. While the low-power mode may be used to save power (at the expense of lower throughput/performance and higher latency). The decision to switch between one mode or the other mode may be based on power status (battery-powered or mains/wall-powered) or based on a user preference. The power status and user preference is signalled from the UE and the RAN.
In Solution 35 and 61, the trade-off is achieved by transitioning between multiple QoS policy levels, depending on the UE battery status.  
In Solution 35, the network associates the XR/Media traffic with a QoS profile and one or more conditional QoS profiles, where each conditional QoS profile is associated with an event. The events are time based or based on some UE condition (battery status, memory status). When the RAN detects an event, the current QoS profile becomes inactive, while the conditional QoS profile becomes active. RAN then indicates to 5GC the current used conditional QoS profile. The 5GC may inform the UE about the QoS change. Note that this solution assumes that the AF can foresee the relationship between power consumption and the associated events (e.g. the AF provides the time intervals for when QoS profiles should be applied) and the solution assumes that the UE can provide power consumption (e.g. device battery life) information to NG-RAN.
In Solution 61, the PCF is notified about a change in UE battery status, and the PCF determines a new policy level. The PCF may derive new policies for the UE and/or notify an AF about the UE’s battery status. The policy levels can be predefined, or the UE may dynamically retrieve the policy level when its battery status changes. 

All solutions rely on battery level information being provided to the network. Where the solutions differ is how this information is used. In Solution 34, this information is used at the RAN to select a new CDRX configuration which has already been configured in the UE. In solution 35 and 61, this information is used to change the QoS policy level. 
What information is provided to the network to help with the configuration change: 

In Solution 34 the AF provides XR Communication Pattern(s) to NG-RAN. NG-RAN uses the XR Communication Pattern(s) to derive multiple CDRX configurations. For example, one CDRX configuration may be used to save power (at the expense of lower throughput/performance and higher latency).  The UE may request to move from one CDRX configuration to another by indicating its power status NG-RAN..

In Solution 35 the AF provides service information as well as conditional service requirements to NG-RAN. The conditional service requirements contain one or more sets of QoS reference parameters, and an event associated with each set of QoS reference parameter.  The event, for example, could be "time interval [start, end]", "duration of the service=x", "UE power/memory status", etc.
In Solution 61, the AMF or SMF provides UE battery level information to the PCF.
How the information is provided to the network: 
In Solution 34, the information is provided by the AF to the 5GC based on the Nnef_ParameterProvision service, and is modelled after the External Parameter Provisioning feature. The information is sent to the RAN in an N2 message, during PDU Session Establishment/Modification procedure as CN assisted RAN information.
In Solution 35, the information is provided by the AF to the 5GC based on a Npcf_PolicyAuthorization_Create service or Npcf_PolicyAuthorization_Update service invocation. The information is sent to the RAN in an N2 message, during PDU Session Modification procedure as conditional QoS profile(s) associated with the QoS flow.

In Solution 61, how the AMF or SMF obtains the battery level information is FFS.
*** End of 1st change ***
*** Start of 2nd change (all new text)***
8.X Key Issue #9 Conclusion 

It is concluded that, in the normative phase:

· An NEF API will allow the AF to indicate XR/Media Characteristics to the network.
· Assistance information (i.e. Traffic Characteristics) is provided to the NG-RAN via the SMF, in an N2 SM message.

· The Assistance information is used in the NG-RAN to configure multiple CDRX configurations in the UE, with each CDRX configuration tailored to a different UE battery status.

· The UE provides its power status to the NG-RAN to request to switch between CDRX configurations. How the UE signals its power status to the RAN (e.g. an RRC message, MAC CE, or PHY layer control signalling) is in scope of RAN WGs.
*** End of 2nd change ***
The more efficient codec requires more power consumption and higher reliability. Also, the higher throughput and lower latency budget also requires more power consumption and more network resource. Hence, trade-off of QoE and device power consumption needs to be considered.


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).


NOTE:	Coordination with RAN WGs may be needed for the above bullet.
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