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Abstract of the contribution: This paper proposes the evaluation and conclusion for KI#9.
Discussion
KI#9 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).

Solutions addressing KI#9 including Sol#34,35,61,74,75 can be categorized as follows.
1) In Sol#34, the trade-off is achieved by switching between multiple CDRX configurations configured in UE. 

2) In Sol#35,75, the trade-off is achieved by switching between multiple conditional/alternative QoS profiles provisioned in RAN.
3) In sol#61,74, the trade-off is achieved by QoS parameters update in PCF.
For category 1), while CDRX configuration varies with UE power state, QoS parameters (e.g. GFBR/MFBR/PDB/PER) are not changed. Sol#34 does not really support the trade-off of throughput/latency/reliability and power consumption. Besides, how to select the CDRX configuration should be decided by RAN WG. 
Category 2) requires coordination with RAN WG. In particular, how to detect the events and how to use the UE overheating status for the QoS parameters selection should depend on RAN WG. 
Category 3) has no RAN impact.

Given all above, either Category 2) or 3) can be used to achieve the trade-off of throughput/latency/reliability and power consumption.

Proposal 1: PCF decides QoS parameters or RAN switches between multiple alternative QoS profiles to achieve the trade-off of throughput/latency/reliability and power consumption.
What information is provided to the network depends on which mechanism is applied.
If RAN switches between multiple alternative QoS profiles, AF needs to provide the alternative QoS requirements together with the related events to network, the event could be time related event (e.g. "time interval [start, end]") or UE status event (e.g. "UE power/memory/overheating status). the following information will be provided to RAN to determine conditional/ alternative QoS profile.

1) In the case only time related event is applied, RAN detects the events based on its local implementation.
2) In the case UE status event is applied, UE power/memory/overheating status is provided to RAN.
If PCF decides the QoS parameters, the following information will be provided to PCF for the PCC rule generation.
1) In Sol#61, UE battery level is provided to PCF.
2) In Sol#74, UE power mode and optional media codec are provided to PCF.

Proposal 2: If RAN switches between multiple alternative QoS profiles, AF needs to provide the alternative QoS requirements together with the related events to network, RAN may detect the event by its local implementation or by the power/memory/overheating report from UE. If PCF decides QoS parameters, UE battery level, UE power mode and optional media codec are provided to PCF.
If PCF decides the QoS parameters, there are two different approaches to provide UE related information to the PCF as described in Sol#61,74.

1) UE related info is provided to the PCF via AF.
2) UE related info is provided to the PCF via NAS signalling.

These two approaches may enhance the existing external parameter provisioning and PDU session establishment/modification to send UE info and application info to the PCF. 
Proposal 3: If PCF decides QoS parameters, the UE related info is provided to the PCF either via AF or via NAS signalling.
Proposal

It is proposed to include the following changes in TR 23.700-60.
  * * * Start of 1st change (all new text) * * * 

7
Overall Evaluation

Editor's note:
This clause provides evaluations of different solutions.
7.X
Overall Evaluation for KI#9
Solutions that are relevant to KI#9 are summarized and evaluated as the following:
Sol#34: RAN provides UE with multiple CDRX configurations or adaptable CDRX configuration. Based on the UE's operating mode, e.g. high-power or low-power, UE may choose to move from one CDRX configuration to another, or may choose to modify the CDRX configuration parameter, then UE indicates to the RAN node which CDRX configuration is used. In this solution, with the status of power consumption at UE, CDRX parameters may change and thus may have impact at transmission latency, the QoS parameters (e.g. GFBR/MFBR/PDB/PER) are not changed. Trade-off of throughput/reliability and power consumption is not supported, for trade-off of latency and power consumption, as the PDB is not changed, the impact from CDRX could be minor.
Sol#35: SMF provides conditional QoS profile(s) to RAN, each conditional QoS profile associates with an event, when the event is detected by RAN, the QoS parameters are changed accordingly. The event could be time based or UE's power consumption based, if the event is time based, the assumption is AF foresees the relationship of UE's power consumption and the event, if the event is UE's power consumption based, the assumption is RAN can get UE’s power consumption (e.g. device battery life) from UE.
Sol#61: PCF subscribes to SMF or AMF to get the UE battery level which may be a special value or the percentage of the battery life. With the UE battery level, PCF decides the corresponding QoS parameters. AMF or SMF obtains the UE battery level from UE within the NAS message. 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.
Sol#74: Power mode info determined by UE implementation or user preference can be provided to PCF either via NAS signalling or via AF. Based on the receiving power mode info, PCF generates the PCC rule with corresponding QoS parameters. In addition, AF may also provide media codec information to PCF for PCC rule decision. Furthermore, PCF can also update the PCC rule with new QoS parameters, if the power mode is switched to a new one or the new media codec information is provided.
Sol#75: AF provides multiple QoS requirements to 5GC, and such requirements can be mapped into a target QoS profile and multiple alternative QoS profiles. RAN is configured with the relationship between UE overheating status and QoS parameters, and thus RAN can select an appropriate alternative QoS profile considering the UE overheating status. Optionally, the Alternative QoS Parameter Sets is extended to include a UE overheating parameter applies to the management.
* * * 2nd change (all new text) * * * 

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
8.1
Conclusions for Key Issue #9: Trade-off of QoE and Power Saving Requirements
For Key Issue #9, the following aspects are concluded as principles for the normative work.
· In case AF provides the alternative QoS requirements together with the related events to network, RAN can switch between multiple alternative QoS profiles based on the event to achieve the trade-off of throughput/latency/reliability and power consumption.

· If time related event is used, RAN detects the event based on its local implementation.
· If UE status related event is used, RAN detect the event based on the power/memory/overheating report from UE.

Note: If RAN switches between multiple alternative QoS profiles based on the event, coordination with RAN WG is needed.
· PCF decides QoS parameters to achieve the trade-off of throughput/latency/reliability and power consumption.

· UE battery level, UE power mode and optional media codec are provided to PCF for the QoS parameters decision.
· UE battery level, UE power mode and optional media codec are provided to the PCF either via AF or via NAS signaling.
* * * End of change * * * 
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