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Abstract of the contribution: This contribution analyses the principle of NR inactive state 
1. Introduction
RAN2/RAN3 has decided to define an inactive state for NR. LTE light connection is taken as reference for inactive state design. 
This paper proposes principles for NR inactive based on LTE light connection agreement.
2. State Model

In LTE, light connection is a RRC and NAS connected state in both network and UE. To align with light connection, the NR inactive state could be defined as a connected mode as well. RAN2 has decided that inactive state is a new RRC state named RRC_INACTIVE. In inactive state, UE should be NAS connected and RAN keeps NG connection with CN. It is to be confirmed by RAN2/CT1 that NAS is aware of UE in RRC_INACTIVE, as shown in figure 1.

[image: image1.emf]RRC CONNECTED Mode

ECM_IDLE

RRC IDLE

UE NAS

UE AS

ECM_CONNECTED

With Indication

ECM_CONNECTED

RRC INACTIVE RRC CONNECTED

RRC IDLE Mode


Figure 1: State Model of inactive state
Proposal 1: Inactive state is a RRC connected mode, in which AS context information is kept in both RAN and UE.

Proposal 2: In inactive state, UE is NAS connected and anchor new RAN node keeps NG connection with CN.

3. RAN Notification Area

RAN2 has agreed RAN Notification Area would be defined for inactive state. UE mobility within the RAN Notification Area need not to notify RAN. When DL data/signalling packet is received, anchor new RAN node sends RAN notification to all the new RAN nodes of the RAN notification area via Xn.
Proposal 3: All the New RAN nodes within RAN Notification Area have Xn connection to Anchor New RAN node.
Mobility between eLTE and NR without notifying core network is one design goal of inactive state. ISR (Idle mode signalling reduction) is a failed feature of LTE. It is unlikely ISR will be supported between LTE and NR.   

Meeting the design goal requires eLTE to support inactive state in two scenarios:

· Scenario 1: eLTE and NR are supported by same new RAN node. The NG interface is common for eLTE and NR.

· Scenario 2: the RAN notification area includes both eLTE and NR.

Note: the RAN notification area may be defined as cell list, RNAI (RAN notification area identifier) list or TAI

Proposal 4: eLTE and NR could be included in same RAN notification area.

RAN2 has decided: in inactive state, when UE reselects a legacy LTE cell or 2G/3G cell, UE shall enter RRC_IDLE. This means the RAN notification area would not include legacy LTE and 2G/3G cells.

Proposal 5: RAN notification area in NR doesn’t include legacy LTE and 2G/3G cell.
4. UE ID in RRC_INACTIVE
In LTE light connection, resume-ID is used as UE-ID in following scenarios:

· paging record

· Light connection to normal RRC_CONNECTED transition

· UE context fetch

· PO/PF calculation.
The same mechanism can be used for inactive state.

Proposal 6: In inactive state, resume-ID is used as UE-ID in following scenarios:

· RAN Based Notification message, similar to paging record in LTE

· RRC_INACTIVE to RRC_CONNECTED transition

· UE context fetch

· Notification occasion calculation.

5. Conclusion
Based on above analysis, we have following proposals.

Proposal 1: Inactive state is a RRC connected mode, in which AS context information is kept in both RAN and UE.

Proposal 2: In inactive state, UE is NAS connected and anchor new RAN node keeps NG connection with CN.

Proposal 3: All the New RAN nodes within RAN Notification Area have Xn connection to Anchor New RAN node.
Proposal 4: eLTE and NR could be included in same RAN notification area.
Proposal 5: RAN notification area in NR doesn’t include legacy LTE and 2G/3G cell.
Proposal 6: In inactive state, resume-ID is used as UE-ID in following scenarios:

· RAN Based Notification message, similar to paging record in LTE

· RRC_INACTIVE to RRC_CONNECTED transition

· UE context fetch

· Notification occasion calculation.
A TP is prepared to capture above principle proposals in R3-170157.

3GPP

SA WG2 TD


_1544962889.vsd
UE NAS


UE AS


ECM_IDLE



