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1	Introduction
In revised WIDs [1] [2] the following objective was added based on the completed SA2 study:
	Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
· Support of EDT for Data over NAS and UP solution (see Note)
· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.



Discussion on which UP solution RAN2/RAN3 need to support was started based on the SA2 LS in S2-1813400 in RAN3#103 but was not concluded. A reply LS was sent from RAN2 in R2-1902436, stating that both RRC_INACTIVE and 5GS UP optimization are feasible solutions from RAN2 point of view, but during RAN2#105 no consensus was reached on which solution(s) RAN2 intends to support. 
RAN plenary sent an LS to RAN3 and other WGs in RP-190733 urging the groups to continue discussion on which UP optimization solution to support and to request RAN3 WG to communicate its position. In last meeting, RAN3 sent a reply LS in R3-192176 [3], stating that both RRC_INACTIVE and 5GS UP optimization are feasible solutions from RAN3 point. However, with the UP C-IoT optimization approach RAN3 interface specifications need more updating compared to RRC_INACTIVE because Suspend-Resume procedures are currently not supported over NG interface. 
In the meantime, SA2 re-discussed the case and agreed to only introduce system support for User Plane CIoT 5GS Optimization with long eDRX. This is explained in LS (R2-190554) to RAN3/RAN2:
	SA2 has re-discussed whether to introduce system support for User Plane CIoT 5GS Optimization with long eDRX (i.e. solution 19 in TR 23.724) in Rel-16 for eMTC/NB-IoT or system support for RRC Inactive with long eDRX (based on e.g. solution 7 and solution 24 in TR 23.724) in Rel-16 for eMTC and NB-IoT.
SA2 concluded to only introduce system support for User Plane CIoT 5GS Optimization with long eDRX (i.e. solution 19 in TR 23.724) in Rel-16 for eMTC/NB-IoT.
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?


  
The LS includes the following action to RAN2:
To RAN2 group.
ACTION:	SA2 kindly requests RAN2 to inform SA2 if RAN2 intends to support RRC Inactive with short eDRX (sleep cycles up to the NAS transmission timer) for eMTC and/or NB-IoT in Rel-16?

This document provides our vision to the SA2 question on support for RRC_INACTIVE.
[bookmark: _Ref178064866]2	Discussion
2.1 	RRC_INACTIVE support for LTE-M
As mentioned in the RAN3 LS reply, RRC_INACTIVE has already been specified for eLTE case, i.e., procedures and ASN.1 relating to support RRC_INACTIVE is part of TS 36.331 since Rel-15. Non-BL UEs which support operation in CE can already support RRC_INACTIVE while connected to 5GC when operating in normal coverage. Operating in CE mode, either for non-BL or BL UE, has not been explicitly considered before, however, there doesn’t seem to be any major obstacles in the current specifications why UE operating in CE could not use RRC_INACTIVE, if such UE would be connected to 5GC.
[bookmark: _Toc7474776]Current specifications do not preclude BL UE or UE in CE to use RRC_INACTIVE, if such UE is connected to 5GC.
For LTE-M there are use cases, e.g. frequent transmission of small uplink data, for which RRC_INACTIVE state can be beneficial and is an improvement compared to existing functionality.
Therefore, as minimal specification work is expected (if any) and using RRC_INACTIVE brings benefits, RRC_INACTIVE should be optionally supported by LTE-M UEs: 
[bookmark: _Toc7473856][bookmark: _Toc7473993]RRC_INACTIVE is optionally supported for LTE-M UEs connected to 5GC. 
When considering use of RRC_INACTIVE as a solution for infrequent small data transmissions, one drawback is the potentially limited eDRX cycle length highlighted in the SA2 LS. However, as was noted in previous meeting by several companies in RAN3, the SMS or NAS retransmissions timers do not need to be coupled with DRX cycle lengths; the DRX in RRC_INACTIVE is controlled by RAN. In case the UE would be in DRX, RAN can notify and/or return the transmission to CN (e.g. using ‘NAS non-delivery’ notification). When receiving such a notification, the CN can disable any retransmission timers for the time being, at least until the UE becomes reachable again. The details of this mechanism are detailed in our previous paper submitted in RAN3#103bis [4].
Therefore, the restriction of eDRX cycles can be considered artificial, considering it would unnecessarily limit the applicability of RRC_INACTIVE for LTE-M use cases where battery life can be considered as one vital characteristic. Furthermore, as an additional benefit for RRC_INACTIVE, both the use cases of frequent and infrequent small data is supported with RRC_INACTIVE, making LTE-M an even more attractive solution for cellular IoT.
[bookmark: _Hlk7514453]When connecting LTE-M UEs to 5GC, RAN3 supports eDRX cycles up to same maximum value as in RRC_IDLE.

2.2 	RRC_INACTIVE support for NB-IoT
For NB-IoT UE there is currently no support for RRC_INACTIVE in the specifications. Thus, to enable such support, more specification work can be anticipated compared to LTE-M, although the principles and baseline could be adopted from LTE also for NB-IoT. 
A typical use case for NB-IoT deployment is infrequent uplink data transmission, which can be supported through data transmission over CP, or transmission over UP using User Plane CIoT 5GC optimization. Thus, it is not clear if there is strong motivation or market demand to support RRC_INACTIVE for NB-IoT. 
From our perspective we are fine to support RRC_INACTIVE if that is seen to be beneficial for NB-IoT. 
[bookmark: _Toc7473857][bookmark: _Toc7473994]RAN3 to wait RAN2 discussion if NB-IoT should support RRC_INACTIVE state when connected to 5GC. 

Conclusion

The following observation was made in Sections 2: 
Observation 1	Current specifications do not preclude BL UE or UE in CE to use RRC_INACTIVE, if such UE is connected to 5GC.
	
The following proposals were made in Section 2: 
Proposal 1	RRC_INACTIVE is optionally supported for LTE-M UEs connected to 5GC.
Proposal 2	When connecting LTE-M UEs to 5GC, RAN3 supports eDRX cycles up to same maximum value as in RRC_IDLE.
Proposal 3	RAN3 to wait RAN2 discussion if NB-IoT should support RRC_INACTIVE state when connected to 5GC.
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