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Discussion and Decision
1 Introduction
The Rel 16 work-items for eMTC [1] and NB-IoT [2] enhancements includes the following objective:
· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
SA2 had reconsidered which of the two user plane solutions to support with long eDRX cycles for NB-IoT/eMTC with 5GC and concluded to only support UP CIoT EPS Optimisation with long eDRX cycles.
SA2 also asked RAN2 the following question: SA2 would like to ask RAN2 if RAN2 intends to support RRC Inactive with short eDRX (sleep cycles up to the NAS transmission timer) for eMTC and/or NB-IoT connected to 5GC in Rel-16?
A previous contribution [4] discussed how eDRX cycles in RRC-INACTIVE state could be used to minimise power consumption when UE is required to be able to receive both RAN and CN paging.

This paper discusses whether RRC-INACTIVE state with DRX and/or short eDRX cycles should be supported in NB-IoT and/or eMTC. This paper also considers whether EDT should be supported with RRC-INACTIVE state.
2 Discussion
The main advantage of RRC-INACTIVE state are as follows:

· reduces core network signaling required to transition the UE between CM-CONNECTED and CM-IDLE states when frequent small data transfer happens.
· Avoids the need for handover when UE transitions between different cells.

· Allows network to maintain a small paging area for MT traffic.

In general this feature is beneficial for frequent small data with mobile UEs.

2.1 NB-IoT with RRC-INACTIVE state
NB-IoT is designed for infrequent small data applications and UEs mostly stationary. Furthermore, with NB-IoT power consumption is primary objective while core network signalling is secondary. Also, handover in NB-IoT is not supported hence UE follows RLF procedures (e.g. RRC connection reestablishment or new RRC connection in the new cell) if current cell cannot sustain the current RRC connection.

In conclusion, RRC-INACTIVE state has no benefit for the UE power consumption, adds complexity to UE and considerable specification changes needed to support this in NB-IoT.

Proposal 1:
RRC-INACTIVE state in NB-IoT connected to 5GC shall not be supported.
2.2 eMTC with RRC-INACTIVE state

eMTC shares most of the signalling with LTE and likely to share similar level of signalling with eLTE when served by 5G core network. From specification perspective, RRC-INACTIVE defined for eLTE can be used with eMTC. As SA2 and CT1 consider short eDRX could be supported without having impact on NAS signalling (e.g. timeouts) then core network changes to support RRC-INACTIVE would not require significant effort.

eMTC supports normal mobility and handover hence is ideal for small frequent data but this leads to increased air and CN signalling. RRC-INACTIVE state can be useful for such applications while user plane CIoT 5GC optimisation is ideal for small infrequent data.  This makes RRC-INACTIVE and User Plane CIoT 5GC optimisation complementary features.
Observation 1:
User Plane CIoT 5GC optimisation and RRC-INACTIVE state are complementary features, former suitable for infrequent small data while latter suitable for frequent small data.

Therefore, sourcing companies propose to support RRC-INACTIVE in eMTC connected to 5GC as an optional feature.

Proposal 2:
RRC-INACTIVE state with short eDRX cycles be optionally supported in eMTC connected to 5GC.

2.3 EDT with RRC-INACTIVE state

In Release 15 NB-IoT & eMTC, EDT can be used both with CP and UP CIoT EPS optimisations. In Release 16 if RRC-INACTIVE state is supported for eMTC then in theory EDT could also be supported. But EDT is defined for the case where UE is in CM-IDLE (see section 7.3b.3 of [7]). Release 15 EDT requires core network to respond quickly so the eNB, based on implementation, may release/suspend RRC connection with/without downlink data PDU or convert this to full RRC connection. Therefore, some interaction between geNB and core network is required for EDT procedure to work properly and RAN3 would need to study the impact. There are also potential changes required in the UE for AS-NAS interactions when using EDT with RRC-INACTVE because NAS is in CM-CONNECTED instead of CM-IDLE. This needs cross-working group study.  Due to these unknown factors and limited meeting time, it is proposed EDT with RRC-INACTIVE is not supported in Release 16.
Observation 2:
RRC-INACTIVE is designed for bursty data to minimise core network signalling while EDT is designed for 1 uplink and optionally one downlink data packet infrequently.

Proposal 3:
EDT in RRC-INACTIVE state shall not be supported.
Summary

This paper analysis the use cases for RRC-INACTIVE and EDT with RRC-INACTIVE and makes the following observations and proposals:

Observation 1:
User Plane CIoT 5GC optimisation and RRC-INACTIVE state are complementary features, former suitable for infrequent small data while latter suitable for frequent small data.

Observation 2:
RRC-INACTIVE is designed for bursty data to minimise core network signalling while EDT is designed for 1 uplink and optionally one downlink data packet infrequently.

Proposal 1:
RRC-INACTIVE state in NB-IoT connected to 5GC shall not be supported.

Proposal 2:
RRC-INACTIVE state with short eDRX cycles be optionally supported in eMTC connected to 5GC.

Proposal 3:
EDT in RRC-INACTIVE state shall not be supported.

Proposal 4:
Inform SA2 that RAN2 intends to introduce optional support of RRC-INACTIVE with short eDRX cycles for eMTC connected to 5GC but not for NB-IoT connected to 5GC. RAN2 do not intend to support EDT with RRC-INACTIVE.

A draft response LS is provided in [8].

References
[1] RP-190770, Rel-16 MTC enhancements for LTE, RAN#83, Shenzhen, March 2019.

[2] RP-190757, Rel-16 MTC enhancements for NB-IoT, RAN#83, Shenzhen, March 2019.
[3] R2-1905534/S2-1904025, Conclusion on 5G CIoT user plane small data solution, RAN2#106, Reno, May 2019.

[4] R2-1900426, Support for RRC-INACTIVE state with eDRX for 5GC CIoT, RAN2 #105, Athens, February 2019.

[5] 3GPP TS 23.682, Architecture enhancements to facilitate communications with packet data networks and applications, Release 15.

[6] 3GPP TS. 36.413, S1 Application Protocol, Release 15.

[7] 3GPP TS 36.300, E-UTRAN Overall description, Release 15.
[8] R2-1906247, Draft response LS on Conclusion on 5G CIoT user plane small data solution, RAN2#106, Reno, March 2019.

Page 1 of 1

