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[bookmark: _Ref298777854]Introduction

In RAN2#94 the following has been agreed concerning the RRC state model.

Agreements:
1	Study the introduction of a RAN controlled “state” characterised by, at least:
a/ -	UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state
b/	Able to start data transfer with low delay (as required by RAN requirements)
FFS whether data transfer is by leaving the "state" or data transfer can occur within the " state"
FFS whether " state" translates to an RRC state

Potential characteristics of the RAN controlled “state” for study:
	a/ the CN/RAN connection is maintained
	b/ AS context stored in RAN
	c/ Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.
	d/ RAN can trigger paging of UEs which are in the RAN controlled "inactive state"
	e/ No dedicated resources

In this contribution we further elaborate on the potential characteristics of the RAN controlled “state” and provide a text proposal for the TR. Whether data transfer should occur during a state transition or within the state is discussed in “R2-165538 – State transition and small data transmissions for inactive UEs, Ericsson, RAN2#95, Gothenburg, August 2016”.
Discussion
In 3GPP Rel-13 the suspend/resume solution has been adopted in order to reduce the signalling for inactive UEs performing transitions to RRC_CONNECTED in order to send/receive data or signalling. Further enhancements to this solutions is studied in the Rel-14 “light connection WI” where it has been adopted as a working assumption that “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN”. The advantage of keeping the S1 connection is further reduction in signalling e.g. for stationary or slow moving UEs, since the UE can transit to/from inactive state without the need of CN signalling. 
The consequences of maintaining the CN/RAN connection are the following:
· DL Data will be sent directly to the RAN, meaning it is the RAN node which need to initiate paging for DL Data
· This also means that the RAN node needs to be updated when the UE has moved to another area, e.g. so that the UE context can be moved, and/or the RAN paging can be updated.
On the UE side the behaviour can be similar to traditional IDLE state:
· The UE needs to perform “cell re-selection” based on measurements and configuration received from the network using dedicated signaling or broadcast information.
· UE is allowed to move within an area covered by multiple cells without notifying the network. The area will be configured by the network.
· UE uses DRX and will monitor paging channel 
Proposal 1: The characteristics of the RAN controlled “state” should be captured in the TR
Alignment between RAN controlled state and CN IDLE
Given that SA2 has agreed to support a CN IDLE based state in Next Gen CN it is beneficial if the Tracking Area and Paging concepts as well as the cell re-selection principles are aligned between this state and UEs in inactive state, regardless what the final state model will be. The alignment could include the following aspects:
· Overlapping paging occasions (in time/frequency) and aligned paging formats, making it possible for the UE to receive both CN and RAN paging at the same time without increasing battery consumption.
· Aligned paging/tracking area concepts (e.g. TAs, TAlists) including joint mobility updating (e.g. a TA update to CN, will also trigger the RAN to update its context)
· Aligned measurement and cell reselection / camping criteria 
The benefits of such alignment are that the network can when desired, tear down the CN/RAN connection from the UE and release the UE RAN context without notifying the UE. It is also possible for the RAN to rely on CN paging when desired (e.g. due to lack of an X2 like interface). Another benefit is that signalling can be minimized since “joint” registration updating is used. Alignment in measurement and cell reselection / camping principles will also minimize the specification work and avoid 
The alignment of these concept should be to support basic fall back to CN IDLE etc. This would however not preclude optimizations for UEs in RAN connected inactive mode, such as conveying additional information (fields) in a paging message originating from the RAN.
Proposal 1 [bookmark: _Toc458686590]Align the tracking area and paging concept between CN IDLE and RAN inactive mode in order to support smooth fallback to CN IDLE. The alignment should not preclude optimizations for RAN connected inactive mode.


Conclusions
We propose:
Proposal 1: The characteristics of the RAN controlled “state” should be captured in the TR
Proposal 2: The tracking area and paging concept between CN IDLE and RAN inactive mode should be aligned in order to support smooth fallback to CN IDLE. Similarly the cell re-selection principles should be aligned. The alignment should not preclude optimizations for RAN controlled state.
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The following assumptions are made related to UE state handling for New Radio:
-	The introduction of a RAN controlled inactive state where the CN/RAN-connection is kept should be explored in the Next Generation Systems and New Radio (NR) work.
-	UEs in RAN controlled inactive state should incur minimum signalling and resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.
-	UEs in the RAN controlled 'inactive state' perform mobility within a limited RAN area without notifying the network.
-	For UEs in the RAN controlled 'inactive state', local RAN paging should be supported for New Radio (NR).
The following assumptions are made related to UE state handling for tight integration of LTE and New Radio:
-	There should be mechanisms defined making it possible to minimise and in some cases avoid UE-network signalling for UEs in the RAN controlled 'inactive state' that moves between LTE and NR radio access.
-	It should be possible in some scenarios to perform the transition between LTE and NR in both inactive and active state (incl. Dual Connectivity) without notifying the core network.
x.y Assumptions on UE state machine
The UE state machine is captured in Figure x.y-1. Below is a description of the different states.
RRC_CONNECTED:
-	UE is RRC_CONNECTED, and is in “ECM-CONNECTED” (details to be discussed in SA2);
-	UEs are able to send/receive data and signaling;
-	UE mobility is controlled by the network (e.g. handover);
-	Connected mode DRX is supported.
RAN connected inactive “state”:
-	UE has an RAN context, and is in “ECM-CONNECTED” (details to be discussed in SA2);
-	Mobility is triggered by the UE based on on UE measurements and network controlled cell reselection criteria;
-	UE context is kept in the RAN to allow fast transition (1) to RRC_CONNECTED "active" for transmitting or receiving packets (without having to signal to the core network to obtain the context);
-	UE is allowed to move within an area covered by multiple network transmission points without notifying the network:
-	when UE moves outside the area it will perform a procedure updating the network about the mobility;
-	the area (A) will be configured by the network;
-	The UE does not transmit data in this state;
-	The UE use DRX and monitors "paging channel" (details FFS)
Note: It is FFS if this state is a separate RRC state or part of RRC_IDLE.
RRC_IDLE:
-	UE is RRC_IDLE, and in "ECM-DETACHED" or "ECM-IDLE" (details to be discussed in SA2)
-	UE behaviour similar to RRC "inactive state" details FFS. 
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