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1 Introduction
This contribution provides the stage 2 TP on RRC Inactive Transition Report.  

2 Discussion
In SA2#122bis meeting, SA2 agreed N2 Notification procedure for RRC_INACTIVE (S2-176682)). The procedure is used by an AMF to request the NG-RAN to report RRC state information, when the target UE is in CM-CONNECTED state. When AMF has requested reporting of subsequent state changes, the need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends a cancel indication. This procedure may be used for services that require RRC state information (e.g. 5GC MT control and paging assistance, O&M and collection of statistics), or for subscription to the service by other NFs. 
Reporting of RRC state transitions can be requested per UE by AMF. This request can either be sent as an indication when the UE context is established towards RAN, or after the UE context has been established. Details concerning N2 messages and the information contained in these messages will be decided by RAN WG3.
	S4.8.3
N2 Notification procedure

This procedure is used by an AMF to request the NG-RAN to report RRC state information, when the target UE is in CM-CONNECTED state. When AMF has requested reporting of subsequent state changes, the need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends a cancel indication. This procedure may be used for services that require RRC state information (e.g. 5GC MT control and paging assistance, O&M and collection of statistics), or for subscription to the service by other NFs.

Reporting of RRC state transitions can be requested per UE by AMF. Continuous reporting of all RRC state transitions can be enabled by operator local configuration.
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Figure 4.8.3-1: RRC state transition notification

1.
The AMF sends a UE State Transition Notification Request message to the NG-RAN. The UE State Transition Notification Request message shall identify the UE for which notification(s) are requested, and may contain a reporting type. The reporting type either indicates subsequent state transitions shall be notified at every RRC state transition, or it indicates Single RRC-Connected state notification.

Editor's note:
This request can either be sent as an indication when the UE context is established towards RAN, or after the UE context has been established. Details concerning N2 messages and the information contained in these messages will be aligned with RAN WG3.

2.
The NG-RAN sends the UE Notification message to report the current RRC state for the UE (i.e. RRC Inactive state or RRC Connected state). The current UE location information (i.e. TAI + Cell Identity) is always included when RRC state information is reported.

2b.
When the AMF has requested reporting about subsequent state transitions, the NG-RAN sends subsequent UE Notification messages to the AMF at every RRC state transition until the UE transitions to CM-IDLE or NG-RAN receives a Cancel UE State Notification message from the AMF.


When the AMF has requested reporting for Single RRC-Connected state notification and UE is in RRC-Connected state, the RAN sends one UE Notification message but no subsequent messages. If UE is in RRC-Inactive state, the RAN sends one UE Notification message plus one subsequent UE Notification message when RRC state transits to RRC-Connected.

3.
The AMF can send a Cancel UE State Notification message to inform the NG-RAN that it should terminate notifications for a given UE. This message should only be used when notification(s) about subsequent state transitions was requested at every RRC state transition.

Editor's note:
Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.


The requirements include:

· RRC_INACITVE transition report initiation and cancellation.
· RRC_INACITVE transition report.

· Current RRC State Request/Current RRC State response

In order to support RRC_INACITVE transition report initiation and cancellation. Two options were discussed in last RAN3 meeting:
· Option 1: define new Class 1 messages
· transition report Request/Response: initiation and cancellation
· Option 2: reuse the existing Class 1 procedure by addition of new IE 

· Add new IE to the message that is used to setup/modify UE context in the NG-RAN
· Initial Context Setup Request
· UE Context Modification Request
· Path Switch Request Ack

· NGAP Handover Request

The following benefits can be foreseen for option 2:
· When the AMF request the NR-RAN to report the UE state in case of idle to active transition, Initial Context Setup Request message is enough. No need to firstly send an Initial Context Setup Request message and a follow up UE State Transition Notification Request message.

· When the AMF request the NR-RAN to report the UE state during Xn handover procedure, Path Switch Request Ack. message is enough. No need to firstly send an Path Switch Request Ack. message and a follow up UE State Transition Notification Request message.

· When the AMF request the NR-RAN to report the UE state during NG based handover procedure, Handover Request message is enough. No need to firstly send an Handover Request message and a follow up UE State Transition Notification Request message.

Similar to the function for Trace, Trace Activation IE is added to the Initial Context Setup Request and Handover Request message.
Proposal 1: the exiting procedure is reused to support the transition report initiation and cancellation: 
· Initial UE Context Setup procedure, UE Context Modification procedure, 
· Path Switch Request procedure, NG Handover Request procedure.

In order to support RRC_INACITVE transition report, a new Class 2 message is required.

Proposal 2: A new class 2 message is needed for RRC_inactive transtion report.  
Following the proposals above, stage 2 TP is provided below. Stage 3 TP is in R3-181865.
3 Text Proposal for 38.300
---------------------------------------------<Start changes>----------------------------------------------
9.2.2
Mobility in RRC_INACTIVE
---------------------------------------------<Skip the unrelated parts>-----------------------------------
9.2.2.4.2
Network triggered transition from RRC_INACTIVE to RRC_CONNECTED

The following figure describes the network triggered transition from RRC_INACTIVE to RRC_CONNECTED:
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Figure 9.2.2.4.2-1: Network triggered transition from RRC_INACTIVE to RRC_CONNECTED

1.
A RAN paging trigger event occurs (incoming DL user plane, DL signalling from 5GC, etc.).

2.
RAN paging is triggered; either only in the cells controlled by the last serving gNB or also by means of Xn RAN Paging in cells controlled by other gNBs, configured to the UE in the RAN-based Notification Area (RNA).

3.
The UE is paged with the I-RNTI.

4.
If the UE has been successfully reached, it attempts to resume from RRC_INACTIVE, as described in sub-clause 9.2.2.4.1.

9.2.2.4.X
RRC_INACTIVE Transition Report

AMF may request the RRC_INACTIVE transition report for a UE when the UE associated NG connection is active. If the RRC_INACTIVE transition report is requested, the gNB shall send the RRC Inactive transition report to the AMF when the UE enters or leaves RRC_INACTIVE. AMF may also cancel the request of RRC_INACTIVE transition report for a UE.
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Figure 9.2.2.4.X-1: AMF requested transition report from RRC_INACTIVE to RRC_CONNECTED

1.
The AMF may request gNB to report to the AMF when the UE enters or leaves RRC_INACTIVE.

2
The gNB configures the UE to RRC_INACTIVE. The gNB becomes the last serving gNB of the UE.
3.  The gNB report to AMF that the UE enters RRC_INACTIVE.

4-5.  The UE successfully resume to the lasting serving gNB.

6.  The gNB report to AMF that the UE leaves RRC_INACTIVE.
7.  The gNB stops reporting to the AMF when the UE enters or leaves RRC_INACTIVE in case receiving the stop request from the AMF or the UE becomes idle.
---------------------------------------------<End of changes>----------------------------------------------
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