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Discussion and decision
1 Introduction
It was discussed during RAN2#105 if User Plane CIoT optimisation and/or RRC-Inactive should be support in NB-IoT/eMTC with 5GC. RAN2 could not conclude and notified RAN and SA2 [6]. RAN has replied in [7] asking SA2, RAN2 and RAN3 to continue discussing, in particular to consider implications on battery life and UE complexity of using RRC-Inactive. While SA2 is expected to consider the system level impacts of making RRC-Inactive power consumption comparable to User Plane CIoT optimisation (see [9]), this paper discusses the RAN2 related aspects that contribute to power consumption.

2 Discussion
Table 1 lists key attributes of User Plane CIoT EPS Optimisation and RRC-INACTIVE state that are different (extracted from [6]).
Table 1 Key differences between UP CIoT and RRC Inactive
	
	Characteristic
	UP CIoT
	RRC-Inactive

	UE Power Saving

	Deep sleep with MICO
	YES
	NO. 

MICO only applies to CM-IDLE state.

	
	eDRX
	YES. up to ~44min for eMTC, ~3hrs for NB-IoT
	LIMITED “with sleep cycles up to the values of the relevant 5GC retransmission timers 

	Activities when suspended/Inactive
	State duration
	Until need for connected state. 
(e.g TAU, MO data)
	Maximum duration limited by periodic RANU timer and MO data

	
	Paging Reception
	Yes (NAS paging)
	Yes (RAN & NAS paging)

	
	RAN configured DRX
	No
	Yes

	
	NAS configured DRX
	Yes
	No

	
	RAN based notification area
	No
	Yes, always [8]

	
	Periodic RAN-based Notification Area Update
	No
	Yes (optional)

	
	Unique ID 
	Yes (resumeID)
	Yes (I-RNTI)

	
	CN State
	ECM-IDLE with suspend indication
	Connected

	
	RAN-CN Connection
	S1 signalling connection suspended.

S1 user plane connection released
	S1 connection Active


The advantage of UP CIoT optimisation is demonstrated in Figure 1. It clearly shows for small data transfer the overhead of transitioning from idle to connected is reduced from 9 message exchanges to 5 message exchanges (i.e. reduction of ~ 44%).
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Figure 1 Advantage of CIoT optimisation
If UE only supports RRC-Inactive state then it will consume considerably more power to transition from idle to connected mode for the following scenarios (because UE needs to be in idle for these scenarios):

· UE using eDRX cycles longer than NAS retransmission timers.

· UE using MICO.
Observation 1:
UE only supporting RRC-Inactive state consumes considerably more power than UP CIoT optimisation when UE uses eDRx cycles longer than NAS retransmission timers.

Observation 2:
UE only supporting RRC-Inactive state consumes considerably more power than UP CIoT optimisation when UE uses MICO.
Observation 3:
UE only supporting RRC-Inactive state with short connected mode eDRX cycles consumes considerably more power than UP CIoT optimisation with long idle mode eDRX cycles.

Proposal 1: RAN2 should make working assumption that UP CIoT optimisation is required for eMTC/NB-IoT with 5GC.

Summary

This paper highlights the key reason why RRC-Inactive state, even with longer eDRX cycles, does not meet power objectives set for CIoT in Release 13 and this will put 5GC-CIoT at severe disadvantage to EPC-CIoT.  
Observation 1:
UE only supporting RRC-Inactive state consumes considerably more power than UP CIoT optimisation when UE uses eDRx cycles longer than NAS retransmission timers.

Observation 2:
UE only supporting RRC-Inactive state consumes considerably more power than UP CIoT optimisation when UE uses MICO.

Observation 3:
UE only supporting RRC-Inactive state with short connected mode eDRX cycles consumes considerably more power than UP CIoT optimisation with long idle mode eDRX cycles.

Proposal 1: RAN2 should make working assumption that UP CIoT optimisation is required for eMTC/NB-IoT with 5GC.
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