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Abstract of the contribution: Discuss aspects of RRC_Inactive and RRC_IDLE with Suspend/Resume and propose a way forward
Background

At the last SA2 meeting some companies objected to introduce similar feature as UP CIoT EPS optimization in 5GC. Main argument for objecting was that RRC_Inactive is already specified and the power consumption impact when basing the 5G CIoT User Plane solution on the RRC_Inactive feature has not been analyzed. 

The main power consumption drawbacks with RRC_Inactive compared to the UP CIoT EPS optimization solution are:

· Limited Power save functionality in RRC_Inactive. The maximum eDRX time only up to NAS retransmission timer i.e. 10-20s.

· Limited “registration” area – The RAN Notification Area is smaller than the Registration area i.e. the TA-list (or whole PLMN).

This discussion paper provides a high-level power consumption analysis to show the impact.

Limited Power Save functionality
RRC_Inactive does not allow as long sleep cycles compared to UP CIoT EPS optimization. Conclusions in TR 23.724 propose maximum sleep cycles of 10-20s compared to several hours or days. Waking up to perform page monitoring every 10s vs. every 1hour would increase the UE Page monitoring activity with a factor of 360. 

Rough comparison of the power consumption between a page monitoring event and transmitting small data 100 Bytes is roughly speaking a factor of 4 (0.036 units respectively 0.13 units). This means that the page monitoring will be the majority power consumption contributor even if the UE sends small data (100 Bytes) at a frequency of one packet per minute. 
This would obviously have a significant impact to the IoT device’s power consumption for frequent small data (KI#2). Even though SA2 don’t have an exact definition of what frequent small data is, we have been discussing UL transmission intervals of one packet every 30min. Without enhancing the Rel-15 RRC_Inactive feature, it would basically be impossible to use a RRC_Inactive based solution to achieve long battery life time.

Limited “registration” area

The power consumption impact due to the smaller RNA is much harder to estimate. For a UE with no or limited mobility, then this will have no impact at all. But for a UE with high mobility across a large area, then it can have impact due to the extra RAN Notification Area Updates (RNA-U) due to mobility. 
To minimize the power consumption for a UE with mobility the RAN may apply UE specific RNA configurations to minimize the need for RNA-U due to mobility. For CIoT devices with high mobility across an area much larger than the RAN Notification Area then the UE can be released to RRC_Idle mode. 

Conclusion

Observation 1: To minimize the feature set in 5GC could be an advantage i.e. to only implement RRC_Inactive and not introduce the CM_Idle with Suspend/resume.
Observation 2: The power consumption performance in RRC Inactive mode needs to be enhanced for making RRC_Inactive useful for IoT devices.

Observation 3: To minimize the power consumption for a UE with mobility, the RAN may apply UE specific RNA configurations to minimize the need for RNA-U due to mobility.
Observation 4: For CIoT devices with high mobility across an area much larger than the RAN Notification Area that are in RRC_Inactive mode can be released to RRC_Idle mode. 

Observation 5: The RNA enhancements are implementation optimizations in RAN and not subject to SA2 standardization efforts

Proposal 1: To improve the power consumption in RRC_Inactive mode, we propose to enhance the RRC_Inactive feature by enabling increased sleep cycles for RRC_Inactive without changing the principle of data forwarding to the RAN node in CM-Connected mode. 
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