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Abstract of the contribution: This paper discusses the possible ways of QoS enhancement to support Trade off of QoE and Power Consumption as described of Key Issue #9 in TR 23.700-60.
1	Discussion
	[bookmark: _Toc97526920][bookmark: _Toc101526072][bookmark: _Toc104798782][bookmark: _Toc97526919][bookmark: _Toc524963523][bookmark: _Toc97526907]5.9.1	Description
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.



In TR 23.700-60 of FS_XRM, The Key Issue #9 requests to address the trade-off of throughput/latency/reliability and power consumption. 
The XRM traffics have the characteristics of high throughput, low latency, and high reliability requirement, and the UE heating status, may impact the user’s experience since the high throughput requires high power consumption and leads to high temperature in terminal side.
Considering the limited radio resource and end-to-end QoS policy control from system perspective, the QoS can be enhanced to support trade-off among throughput, latency, and reliability and UE heating status. E.g. when the UE AMBR (DL) is downgrade to 1Mb from 15Mb at 70 degrees Celsius, the temperature of the UE will drop below 47 degrees Celsius in one minute.
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Figure: the time dependence of UE temperature at different AMBR

Additionally, the UE has already supported to signal the internal overheating through UE Assistance Information to the NG-RAN via RRC, as described in Clause 7.9 of TS 38.300, in Release 17.
Observation 1: The UE temperature have strong dependency relationship on the throughput, downgrade the throughput can make the temperature drop quickly. 
[bookmark: _GoBack]Observation 2: Adjust the QoS level based on the UE overheating status is beneficial for trade-off of QoE and Power Consumption.
2	Proposal
To rectify the observations above the following QoS enhancement for the trade-off of QoE and Power Consumption, is proposed:
The CN can send the target QoS level and multiple alternative QoS levels to assist RAN for enforce the QoS level based on the UE overheating status. 
1.	For the XRM service, the AF can provide multiple QoS requirements (e.g. a target QoS requirement and multiple alternative QoS requirements) to 5GC, which can be mapped to target QoS level and multiple alternative QoS levels by 5GC (e.g. PCF). The QoS levels will then be provided to NG-RAN. It is the exist mechanism of notification control and Alternative QoS Profile as described in clause 5.7.1.2a and 5.7.2.4 of 3GPP TS 23.501.
2.	NG-RAN is configured with a mapping relationship between UE overheating status and QoS level. When NG-RAN receives the report of UE overheating status over RRC (as described in clause 7.9 of 3GPP TS 38.300), it can enforce a QoS level based on UE overheating status. NG-RAN can be configured with the mapping relationship between UE overheating status and QoS level, or get it from the OAM or 5GC. 
NOTE:	How to use the UE overheating status for the QoS level selection depends on RAN WG.
3.	When new QoS level considering the current overheating UE status is enforced in NG-RAN, it will be reported to both UE and 5GC. If AF has subscribed to 5GC about the QoS notification, the 5GC report it to the AF. 
   The notification control and alternative profile for GBR flow are already specified to inform 5GC and AF (as described in clause 6.3 of TS 23.503). For the non-GBR flow, the available mean bit rate and the notification control procedures described in solution#6 can be reused.
4.	Optionally, the Alternative QoS Parameter Sets is extended to include an UE overheating parameter applies to the management (e.g. enforce alternative QoS based on UE overheating status).
This is captured in related CR:
TR 23.700-60	S2-2206519.
3GPP
SA WG2 TD

image1.emf
Time dependence of UE temperature at different AMBR

Time

Time dependence of 

UE t

emperature 

Temperature


