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Abstract of the contribution: Proposes a way forward that includes INACTIVE states for both CM-IDLE and CM-CONNECTED.
1
Background

In SA2#121, an initial way forward agreement on various aspects of RRC_INACTIVE was agreed. This referred to RRC-INACTIVE as a sub-state of RRC-CONNECTED which is the current agreement in RAN2 for NR. 

Nevertheless the 5G System is supposed to support also E-UTRA which currently supports RRC Suspend/Resume procedures  to maintain the UE AS context in the RAN while in RRC-IDLE state. Since the RRC/AS aspect of such feature will be supported in enhanced E-UTRAN connecting to the 5G CN, From NG RAN to 5GCN point of view it should be possible to support the procedures that resemble those defined in TS 23.401 for User Plane CIOT EPS Optimisation (e.g. procedures in clauses 5.3.4A, 5.3.5A), i.e. the procedures towards the Core Network that enable the possibility for the RAN to maintain the UE AS context while the UE is in RRC-IDLE.
In EPC this RRC state for E-UTRA (sub-state of IDLE) did not have a "name" but in order to align with procedures defined in 5GC for RRC-INACTIVE/CONNECTED we propose to name it (in the context of 5GC) as RRC-INACTIVE/IDLE. The final decision is up to RAN2 to decide what the final name should be. 

Proposal 1: It is proposed to name what was previously known as "RRC IDLE with AS context stored in RAN" as RRC-INACTIVE/IDLE. Final decision will be taken by RAN2.
Proposal 2: Whether RAN2 decides to use this RRC state only for E-UTRA or also for NR is a RAN2 decision.
2
Description of RRC-INACTIVE/IDLE
Figure 2-1 shows the corresponding states at RRC, UE and AMF NAS, and N2 for each case.  
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Figure 2.1: States correspondence for each RRC state

Principles for RRC-INACTIVE/IDLE:

-
NAS state is CM-IDLE in both UE and AMF. 

-
N2 is suspended, no N3.

-
The UE is not given a RAN notification area. 

-
The UE is not given a periodic RAN update timer as periodic registration timer applies and is running. 

-
The UE triggers RRC resume procedure when having pending MO data or signalling, and when responding to RAN paging.

-
Only CN paging applies, there is no RAN paging.

-
The UE listens to CN paging only.

Figure 2-2 and Table 2-1 show the state transitioning between RRC states for each RRC procedure, and corresponding N2 procedure when it applies and NAS/N2 states:
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Figure 2-2: State transitioning for each RRC procedure

Table 2-1: State transitioning and procedures relevant to RRC-INACTIVE

	RRC procedure
	N2 procedure
	RRC state
	NAS CM-STATE
	N2 STATE
	N3 State 

	(1) RRC Connected Suspend
	None
	From: RRC-CONNECTED

To: RRC-INACTIVE/CONNECTED
	CM-CONNECTED
	ACTIVE
	PDU Session Tunnel Resources “active”

	(2) RRC Connection Resume
	None
	From: RRC-INACTIVE/CONNECTED

To: RRC-CONNECTED
	CM-CONNECTED
	ACTIVE
	PDU Session Tunnel Resources “active”

	(3) RRC Idle suspend
	N2 suspend
	From: RRC-CONNECTED

To: RRC-INACTIVE/IDLE
	From: CM-CONNECTED

To: CM-IDLE
	From: ACTIVE

To: SUSPENDED
	From “Tunnel Active to Idle/Suspend” (no N3 data at RAN)

	(4) RRC Resume
	N2 resume
	From: RRC-INACTIVE/IDLE

To: RRC-IDLE
	From: CM-IDLE

To: CM-CONNECTED
	From: SUSPENDED

To: ACTIVE
	From “Tunnel Idle/Suspend to Active”.


NOTE: The RRC states and procedures names may be changed by RAN WGs.

3. Proposal

It is proposed to capture the following text in TR 23.501
>>>>>Start Changes<<<<<
5.3
Registration and Connection Management

…
5.3.3.2.Y
CM-IDLE with RRC idle-inactive mode

The CM-IDLE with RRC idle-inactive mode functionality applies to E-UTRA connected to 5GC and enables support for transfer of user plane data without the need for using the Service Request procedure to establish Access Stratum (AS) context in the serving RAN node and UE.

Editor’s note: It is FFS if the UE provides indication of support for CM-IDLE with RRC inactive mode on NAS layer.
Editor's Note: Whether CM-IDLE with RRC idle-inactive mode applies to NR also will depend on RAN WGs.
Editor's Note: Final name of CM-IDLE with RRC idle-inactive mode will depend on RAN2.
As a precondition the UE needs to perform an initial connection establishment that establishes the AS user plane resources (comprising DRB and N3/NG-U resources) and the AS security context in the network and the UE. The RRC connection is suspended by means of a Connection Suspend Procedure (see TS 23.502 [3]). At any subsequent transaction trigger from the NAS layer when UE is in CM-IDLE, the UE shall attempt the Connection Resume procedure, as defined in TS 23.502 [3]. If the Connection Resume procedure fails, the UE initiates the Service Request procedure or any pending NAS procedure. 

To maintain support for CM-IDLE with RRC idle-inactive mode at UE mobility between cells configured on different RAN nodes, the AS Context should be transferred between the RAN nodes having Xn connectivity.

Editor’s note: Transfer of AS Context between RAN nodes in the absence of Xn connectivity is FFS. 

By using the Connection Suspend procedure

-
the UE at transition into NAS CM-IDLE stores the AS information;

-
the RAN node stores the AS information, the N2 association and the bearer context for that UE;

-
AMF stores the N2 association for that UE and enters CM-IDLE but the N3 resources are released.

In the context of this functionality, the UE and the RAN node store the relevant AS information at transition into CM-IDLE.

By using the Connection Resume procedure:

-
the UE resumes the connection with the network using the AS information stored during the Connection Suspend procedure;

-
the, potentially new, RAN node notifies the AMF that the connection with the UE has been securely resumed and the AMF enters CM-CONNECTED.

If an AMF has an N2 association stored for a UE and the AMF receives for that UE a NAS procedure over another UE-associated logical N2 or at re-registration procedure with AMF change, when the UE has re-attached, or when the UE has been Detached, the AMF and the previously involved RAN node shall delete that stored N2 association using the N2 Release procedure, see TS 23.502 [3].
>>>>>End of Changes<<<<<
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