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1 Introduction
SA2 has completed the Study on Cellular IoT support and evolution for the 5G System (FS_CIoT_5G) and has agreed a work item to specify 5GS enhancements based on the study conclusions to enable Cellular IoT functionalities for 5GS capable devices that support WB-EUTRA (eMTC) or NB-IoT or both [1], [2].

In the LS [1], SA2 indicated that they have discussed whether to support of 5GS UP optimization or to support only RRC_INACTIVE as introduced in 5GS but with sleep cycles up to NAS/SMS retransmission timers, for NB-IoT and eMTC connected to 5GC, they asked whether RAN2 intend to support UP optimization and RRC_INACTIVE for NB-IoT and eMTC connected to 5GC.

	SA2 has also discussed whether to support of 5GS UP optimization (support for transfer of user plane data from CM-IDLE without the need for using the Service Request procedure to establish Access Stratum (AS) context in RAN and UE, similar to EPS) for NB-IoT and eMTC connected to 5GC. A number of companies in SA2 see value in supporting 5GS UP optimization (as described in TR 23.724 clause 6.19) for NB-IoT and eMTC connected to 5GC. A number of companies see instead value in supporting only RRC_INACTIVE, as introduced in 5GS but only with sleep cycles up to NAS/SMS retransmission timers, for NB-IoT and eMTC connected to 5GC. SA2 kindly requests RAN2 to inform SA2 whether they intend to support UP optimization and to support RRC_INACTIVE for NB-IoT and eMTC connected to 5GC.


In this document, we discuss the support of 5GS UP optimizations and the support of RRC_INACTIVE for NB-IoT and eMTC connected to 5GC.
2 Discussion
2.1 Support for 5GS UP optimisations 
In Rel-13, eMTC and NB-IoT were standardised in RAN WGs to address improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, and low device power consumption. They were further enhanced in Rel-14 and Rel-15.

The corresponding system architecture aspects have been designed for EPC in Rel-13 and Rel-14 and EPC provides features necessary to support CIoT devices requirements: power saving functions, overload control, high latency communication, monitoring, service capability exposure, etc. 
EPS UP optimisations were introduced in Rel-13. Together with the use of extended DRX (DRX cycle up to around 43 minutes for eMTC and 3 hours for NB-IoT), they are the foundation mechanism to fulfil the battery life requirements of CIoT devices.  
Observation 1: EPS UP optimisations together with extended DRX are essential mechanisms to fulfil the battery life requirements of CIoT devices.

The key requirements of NB-IoT and eMTC devices connected to 5GC are the same as for NB-IoT and eMTC devices connected to EPS.  
Support of long DRX cycles such as eDRX cycles in EPS is necessary to provide adequate battery life and SA2 has agreed to support extended DRX for UEs in CM-IDLE (key issue 4: solution 22 in [3]).
Support of UP optimisations in CM-IDLE in 5G CN is the natural continuation of EPS and will have very little impact on RAN2 specifications and UE complexity. Together with support of extended DRX for UEs in CM-IDLE, it will provide similar power consumption performances to the one in EPS
Proposal 1: RAN2 to support UP optimisations in CM-IDLE in 5G CN for NB-IoT and eMTC.
2.2 Support for RRC_INACTIVE with sleep cycles up to NAS/SMS retransmission timers
The Network NAS retransmission timers are specified in 24.501 [4] table 10.2.2 and table 10.3.2. The timer values are 5 or 6 seconds for mobility management and 15 or 16 seconds for session management. 

In EPS, the NAS retransmissions timers have been extended for UEs in enhanced coverage and they will need to be extended as well in 5G CN for these UEs. However, the timer extension was aimed to take into account the transmission of the messages over the air interface and cannot be included in the length of the DRX cycle, otherwise this will lead to timer expiry when the UE is in extended coverage.

Observation 2: The maximum eDRX cycle in RRC_INACTIVE will be in the range of 10 seconds.

DRX cycle in connected mode can already be in the range of 10 s. The benefit of supporting RRC_INACTIVE is only related to mobility, i.e. UE-based mobility is used instead of NW-controlled mobility. This avoids to perform handover when the UE changes cell and the RAN notification area update will only be performed when the UE moves out of the RAN notification area, which would usually encompass multiple cells. Thus this is beneficial for the UE power consumption. 
In NB-IoT, the traffic model is essentially infrequent small data transfer, i.e. short-lived RRC connection followed by long period of sleep, and thus connected mode mobility is not supported. Supporting RRC_INACTIVE will not bring any power consumption gain (RRC_IDLE is more power efficient) but will bring additional complexity to the UE implementation and to the specification. 

For eMTC UEs, the traffic model is wider and connected mode mobility is supported. Still, it is unlikely to be able to support frequent data transfer when the UE is in deep coverage. For UEs in good coverage, legacy idle mode eDRX cycles allow short sleep times, i.e. 5s or 10s, which would be similar to the one available in RRC_INACTIVE.  Supporting RRC_INACTIVE will not bring additional benefit (RRC_IDLE is more power efficient) and although RRC_INACTIVE is already included in the specification for LTE, supporting both UP optimisation in 5G CN (as per proposal 1) and RRC_INACTIVE will bring unnecessary additional complexity to the UE implementation and to the specification.
Observation 3: Supporting RRC_INACTIVE in addition to UP optimisations in RRC_IDLE will not bring power consumption gain and will bring unnecessary complexity to the UE implementation and to the specification.

Proposal 2: RAN2 not to support RRC_INACTIVE in 5GC for NB-IoT and eMTC.
3 Conclusion
In this document, we have discussed support of UP optimisations in CM-IDLE and support of RRC_INACTIVE for NB-IoT and eMTC UEs connected to 5G CN and made the following observations and proposals: 
Observation 1: EPS UP optimisations together with extended DRX are essential mechanisms to fulfil the battery life requirements of CIoT devices.

Proposal 1: RAN2 to support UP optimisations in CM-IDLE in 5G CN for NB-IoT and eMTC.

Observation 2: The maximum eDRX cycle in RRC_INACTIVE will be in the range of 10 seconds.

Observation 3: Supporting RRC_INACTIVE in addition to UP optimisations in RRC_IDLE will not bring power consumption gain and will bring unnecessary complexity to the UE implementation and to the specification.
Proposal 2: RAN2 not to support RRC_INACTIVE in 5GC for NB-IoT and eMTC.

We propose that RAN2 replies to SA2 based on the above proposals. 
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