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1
Introduction

This document presents a text proposal to the NR TR 38.804 on UE energy consumption analysis of data transfer in INACTIVE.
2
Text proposal

-------------------------------------------------- TP (BEGIN) ----------------------------------------------------- 
 17
Performance evaluation

Editor’s note: intended to capture the results of performance evaluations of the NR protocol design, specifically UP and CP latency evaluation.
17.x Analysis of UE energy consumption for data transfer in INACTIVE 
In this analysis, we compare the UE energy consumption of keep-alive data transmission in active and inactive state. The data is piggybacked in the RACH message 4 (DL) and message 5 (UL) without explicit CQI feedback and assuming lowest MCS level. We also assume that every uplink/downlink packet requires separate RACH procedures per each transmission, even though it can be enhanced further. Therefore this result is a lower bound (worst case for data transmission in the inactive state) performance. On the other hand, for data transmission in the active state, after RRC state transition from inactive to active, uplink and downlink traffic can be transferred within the active state. We assume data can be transferred with exact CQI and appropriate MCS level. The detailed assumption on the evaluated metric can be found in [x].
The data transfer in the active state requires RRC state transition from inactive to active with RRC resume message as shown in Figure 17.x.x. It also causes long duration of C-DRX, which isn't required for small data transfer such as keep-alive message. In case of the data transfer in the inactive state, the data can be transferred in the inactive state without RRC state transition and remains in the same state after data transfer; hence it removes long duration of C-DRX which causes UE energy wastage.
These overheads of RRC transition and C-DRX are getting larger with frequent small data traffic in example case of keep-alive message with News application (2 min inter-arrival time) comparing to Google application (11 min inter-arrival time) as shown in Figure 17.x.x. In News application case, the UE power consumption is reduced almost 50% (52%), which means the doubled battery life time whereas in Google application case it is reduced approximately 20% (18%) (x1.25 battery life time extension). It is mainly because of the removal of the duration of C-DRX while the impact of RRC state transition overhead is marginal.

More clearly, the advantages of data transfer in inactive state come from by avoiding RRC state transition and C-DRX operation. However, the percentage of gain is different, it can be said that removing the duration of C-DRX is the main factor, but the effect of reducing the number of RRC state transition isn’t magnificent comparing to that of C-DRX. It is because the overhead (time duration) of RRC state transition (from inactive to active) is already optimized with suspend/resume procedures based on INACTIVE state. Furthermore, C-DRX appears only in the end of every UL/DL transmission, whereas RRC transition occurs only when the traffic arrives after inactive state (Inter-arrival time is larger than UE inactivity timer).
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Figure 17.x.x: UE power consumption gain of data transfer in inactive state comparing to that of active state.
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