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Abstract of the contribution: This paper proposes the evaluation and conclusion for KI#9.
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. This solution requires multiple signalling handshakes between the UE and the network in order to (constantly) change the applied CDRX configuration, therefore causing additional UE power consumption and costing radio capacity. No evidence has been shown the solution provides gains over existing CDRX mechanism. CDRX is under full responsibility of RAN2.
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, UE's power consumption based or UE’s memory status. 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. None of these metrics however are reliable indicators that can be used by the AF or the network. The solution does not provide any evidence that the above events are necessary nor any explanation as to what trade-off is actually achieved. It also incurs additional signalling from the UE to the RAN and related increase of signalling load and UE power consumption which is function of the event a) granularity b) frequency and c) hysteresis.
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. The solution does not explain how policy adjustments are made depending on the reported battery level, with what granularity and based on what criteria and fails to explain how this in turn provides any benefit. Battery level and relative battery life of a device are not deterministic quantities that can be used reliably in the network for policy adjustment. The device alone knows what it should do to preserve battery life and this can change in time for the same UE and also between UEs even of the same make/model.
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. The solution does not explain how a trade-off is achieved between QoE and power consumption, how policies are adjusted, with what granularity and importantly whether any gain is obtained at all, whilst it however requires additional signalling handshakes between the UE and the CN with the corresponding increase in power consumption and radio capacity usage. "Power mode" is not a universally accepted definition but is instead very specific to a particular device (make and model). Low power mode in one device may have a very different meaning from low power mode in another device. Similar to battery level, low power mode is not a deterministic variable that can be used reliably by the network. "Ultimate performance mode" is not a universal accepted definition notion, given performance can be associated to e.g. data rate, latency, reliability, power consumption and any combination thereof. In other words ultimate performance is indefinite and certainly does not necessarily imply highest power consumption.
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. RRC signalling is used to report UE overheating status to the RAN (reusing the UE Assistance Information with overheating assistance). This solution leverages the existing overheating assistance indication from a UE to allow the RAN to select QoS parameters depending on the indication from the UE and QNC settings. This solution relies on RAN configuration of the relationship between overheating status and QoS which may be challenging. This solution can be counterproductive if combined with other proposed solutions. It should be noted though that overheating assistance is already specified in RAN specifications and unlike other solutions, relies on a deterministic, reliable indication from the UE.
There are some key aspects for these solutions proposed for KI#9 which can be summarized as follows:
A number of device-internal factors may prompt a device to reduce its activity in order to save battery power. Reducing e.g. the QoS level (e.g. data rate) of a data stream could – but not necessarily “will” – help reducing this activity hence battery consumption. These factors are of the device’s internal states thus highly dependent on the device itself, its operation and characteristics. These can vary not only during the lifetime of the device but also across devices whether they be the same make/model or not. Unless a precise normalized representation of these factors can be properly specified, calibrated and tested, these cannot be exploited in a reliable manner by the network.

Two main observations can also be made:

-
Except sol#34 (CDRX), all solutions advocate for allowing a QoS level reduction/increase, prompted by an indication from the UE

-
UE overheating assistance is already specified that is deterministic

It should also be observed that Notification Control (QNC) is already specified allowing NG-RAN to operate QNC whenever suitable for a given QoS profile.

* * * 2nd change (all new text) * * * 

8
Conclusions

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.
· The PCF get the media codec information from the AF, and generate or update the PCC rules considering the application information (i.e. media codec information).

* * * End of change * * * 
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