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Abstract of the contribution: This contribution update solution in clause 6.3.2 to provide a mechanism enable to activation of RRC inactive connected mode.
1. Introduction

This contribution proposes the call flow to enable the UE to activate RRC inactive connected state. The NG Core can enable the RRC inactive connected state based on the UE subscription, e.g. for mIoT device. TH NG Core can also activation the RRC inactive connected state based according to the UE request, e.g., when the user is in the office for 8 hours work a day, the OS system can provide the timing(e.g. from 9 am - 11 am) and location information(e.g. few cell IDs or a certain TA) to the CN. This helps to CN to limit the area to page the UE, and consider the UE always stays in NG CM CONNECTED mode in this area in order to save the NG1 signaling.
2. Proposal
It is proposed to add the solution for infrequent small user data transfer into TR23.799.

6.3.2
Solution 3.2: Mobility state framework

6.3.2.1
Architecture description

Next Generation (NG) core network should take into consideration the state machines envisioned for RRC protocol within new RAT. It is proposed that the mobility state machine for RRC should have an inactive connected state (in addition to an RRC Connected state and an RRC Idle state). The need for configurability of the RRC inactive connected state is motivated through several factors that require flexibility such as diverse requirements of the 5G use cases, future-proofness and quick time to market requirement for new services.

From the Next Generation core network perspective, UE is considered to be in the NG CM-CONNECTED state when UE is in RRC inactive connected state at the RRC layer. When the UE transitions between RRC connected state and RRC inactive connected state, it is not visible to the core network as no signalling towards the core network is expected due to this transition. Also, core network does not have to page the UE when the UE is in RRC inactive connected state as both control plane and user plane remains established between the RAN and core.

The characteristics of the RRC inactive connected state includes:

-
UE is considered to be in the NG CM-CONNECTED state.

-
Configurable to serve the service(s)  requested by the UE. This implies that the RRC inactive connected state can be configured taking the characteristics and requirements of the application(s)  running in the UE, subscription and UE activity into account. Core network shall provide that related information to RAN.

-
UE based mobility inspired by cell reselection procedure with configuration from network , no network controlled handover is supported.

-
The Access Stratum (AS) context is stored in RAN and the UE.

-
RRC inactive connected to RRC connected state transition inspired by the Suspend and Resume procedures defined for LTE in Rel-13. Furthermore, no signalling to the CN is needed to perform this transition. The AS Context may need to be transferred between the RAN nodes.

-
U-plane and C-plane connections between RAN and core are kept established.

-
UE reachability will be managed by the RAN, with assistance from core network.
-
UE paging will be managed by the RAN.
-
CN will transit to the NG-CM IDLE state upon RAN request.

-
Distributed mobility management – Network follows UE on CN level. 
NOTE: Whether a RAN determined area where a UE can move without notifying the network is needed, is for the RAN WGs to determine. 
-
No Rx/Tx Data is performed in this state.

-
To support LTE and NR deployments in an efficient way the solution for state transition shall avoid or minimize UE signalling when UE is toggling between NR and Evolved E-UTRA in Inactive state.
Following figure shows how the proposed RRC state machine fits within the NG CM/MM State machine model when using the RRC INACTIVE CONNECTED state:
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Figure 6.3.2.1-1: NG RRC/CM/MM with state transition illustrated

State Transitions illustrated:

(1)
UE powers on, performs PLMN/cell selection and camps in a suitable cell.

(2)
UE registers (attaches) with the network and performs connection setup. UE transmits and receives data in RRC connected.

(3)
Inactivity results in transitions to RRC inactive connected.

(4)
MT/MO trigger to transmit data results in transition to connected for Tx/Rx.

(5)
Detach/Power off.
(6) Connection setup/release
NOTE:
This solution has dependency on RAN as the RRC state design decision belongs to RAN WG2. RAN WG2 is expected to define the number of necessary states and their characteristics in order to achieve its requirements.

6.3.2.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.
6.3.2.2.1
General

When a UE activates user plane service, the UE may reports the Requested Area it desires to be served in NG CM Connected and RRC inactive connected mode.  The Requested Area can be a list of Cell IDs or TAs. This Requested Area comes from the application level, e.g. the OS analyses the history of user mobility behaviours and provides the corresponding information to the UE over API. This helps the NG Core to limit the area to page the UE.

The NG Core determines whether the UE is allowed to use the RRC inactive connected mode based on the subscription and policy. The triggering of determination can be the request from a UE , or the NG Core itself according to the UE subscription. The Allowed Area is determined by NG RAN and then feedbacks to the UE. The Allowed Area can be a list of Cell IDs or TAs.
When the UE is in RRC inactive mode and detects that it moves to a cell which is not in the Allowed Area, the UE send a notification to the NG Core that the UE has left the Allowed Area. The NG Core may update or delete the assigned Allowed Area.
Editor's note: details of notification procedure are FFS.
6.3.2.2.2
Service Activation Procedure 
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 Figure 6.3.2.2.2-1 Service Activation Procedure

1.
When the UE sends Service Activation Request, it optionally contains Long CM Connected indicator and the Requested Area. The Requested Area is the area that it desires to be served in NG CM Connected and RRC inactive connected mode.
2.
NG Core performs the activation of the user plane. The NG Core determines whether the UE is allowed and appropriate to stay NG Connected for a long period. If yes:

a) The NG Core indicates to RAN that the UE is considered long connected in the NG Core. The NG Core provides the Requested Area to RAN. The NG RAN generates the Allowed Area taking the Requested Area into account.

b) The Allowed Area is sent to the UE.

Editor's note: details of this step are FFS.
3.
When NG RAN release the RRC connection (e.g. due to no data transmission over a certain time), the NG RAN and the UE enter RRC inactive connected state.

4.
When the UE moves out of the Allowed Area, the UE notifies the CN Core .
Editor's note: details of notification procedure are FFS.
6.3.2.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
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