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1 Introduction

This contribution discusses the key functionality associated with a UE in INACTIVE considering the related agreements taken in the NR SI phase for which references from TR 38.804 are shown below.
RRC_INACTIVE:

· Cell re-selection mobility;

· CN – NR RAN connection (both C/U-planes) has been established for UE;

· The UE AS context is stored in at least one gNB and the UE;

· Paging is initiated by NR RAN;

· RAN-based notification area is managed by NR RAN;

· NR RAN knows the RAN-based notification area which the UE belongs to;
NOTE 1:
How to model RRC_INACTIVE in the specification will be decided in the work item phase.
NOTE 2:
It is FFS how the UE transits from RRC_INACTIVE to RRC_IDLE in NR.

NOTE 3:
It is FFS how the UE transits from RRC_CONNECTED to RRC_INACTIVE.

The following state transitions are supported between the aforementioned RRC states (as also presented in Figure 5.5.2-1):

· from RRC_IDLE to RRC_CONNECTED, following the "connection setup" procedure (e.g. request, setup, complete);

· from RRC_CONNECTED to RRC_IDLE, following (at least) the "connection release" procedure;

· from RRC_CONNECTED to RRC_INACTIVE, following the "connection inactivation" procedure;

· from RRC_INACTIVE to RRC_CONNECTED, following the "connection activation" procedure;

· from RRC_INACTIVE to RRC_IDLE.

NOTE 4:
Number of steps for each RRC procedure and the corresponding RRC message will be decided in the work item phase.
2 Discussion
2.1 UE Modeling preference
In the NR SI, the UE RRC modeling for RRC_INACTIVE "state" was left FFS understanding that there were three options: a new RRC INACTIVE state or a sub-state of RRC CONNECTED or RRC IDLE. All approaches are feasible; taking into consideration that NR CN sees the UE as CONNECTED while in RRC_INACTIVE, and that RAN2 aims to define a unified access barring mechanism applicable for all RRC states, we could also aim to define RRC_INACTIVE as a new RRC state that is transparent or with minimal impact for UE NAS.

Proposal 1. To define RRC_INACTIVE as a new RRC state in NR design.

Proposal 2. Aim for having RRC_INACIVE as transparent or minimise impact for UE NAS (i.e. UE NAS does not require to know when UE AS enters/exits from RRC_INACTIVE). CT1 input will be required for final decision.
2.2 Applicability of idle mode features to inactive
RAN2 already agreed that a UE in RRC_INACTIVE performs cell re-selection mobility like a UE in RRC_IDLE; however it was not captured whether other idle mode procedures would also be applicable.  
Proposal 3. As baseline, the RRC_IDLE procedures defined for NR design are assumed also applicable for a UE in RRC_INACTIVE unless it is identified otherwise.

2.3 UE location update while in INACTIVE
RAN2 already agreed that a NR RAN manages the RAN-based notification area which the UE in RRC_INACTIVE belongs to. SA2 also assumed that a mechanism to detect unreachable UEs would be defined in NR as indicated in SA2 TR 23.799 section 8.8.1 agreements on functional split between RAN and CN:
	Function
	NextGen RAN
	NextGen CN
	Comments

	RAN UE unreachability detection
	X
	
	Assumed to be supported in RAN for UEs in RAN Inactive state. If RAN inactive state exists.


In NR design, a mechanism to guarantee the reachability of UE in RRC_INACTIVE needs to be defined in RAN level aiming to enable retries in AS layer before informing the upper layers of the RRC connection failure. Correspondingly a RAN-based location area update (RLAU) procedure could be triggered by the UE periodically or when moving out of the configured RAN-based notification area (RNA).
Proposal 4. A UE in RRC_INACTIVE notifies the NR E-UTRAN via a RAN-based location area update (RLAU) procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically.
Proposal 5. Aim to enable an RRC mechanism that allows retries in the AS layer when RLAU procedure fails before notifying the failure of the RRC connection to the upper layers. Details FFS.
3 Conclusion

The proposal captured are the following:
Proposal 1.
To define RRC_INACTIVE as a new RRC state in NR design.
Proposal 2.
Aim for having RRC_INACIVE as transparent or minimise impact for UE NAS (i.e. UE NAS does not require to know when UE AS enters/exits from RRC_INACTIVE). CT1 input will be required for final decision.
Proposal 3.
As baseline, the RRC_IDLE procedures defined for NR design are assumed also applicable for a UE in RRC_INACTIVE unless it is identified otherwise.
Proposal 4.
A UE in RRC_INACTIVE notifies the NR E-UTRAN via a RAN-based location area update (RLAU) procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically.
Proposal 5.
Aim to enable an RRC mechanism that allows retries in the AS layer when RLAU procedure fails before notifying the failure of the RRC connection to the upper layers. Details FFS.


