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1 Introduction
This contribution mainly provides the stage2 RRC Inactive Assistant Information description.  

2 Discussion
In SA2#122 meeting, SA2 send a LS (R3-172848) to RAN2/RAN3 for RRC_Inactive assistant information.

	SA2 thanks RAN2 for their LS on RAN2 agreements on NR paging.

SA2 confirmed that the following information will be provided by 5G core to NG-RAN to assist RRC Inactive operation in NG-RAN.


1) Registration Area (comprised with TA List which is either Allowed Area or Non-allowed area)


2) Periodic Registration Update timer


3) CN UE ID (SUPI mod x)


4) Idle mode DRX cycle

Also, SA2 will provide further information if necessary.




In SA2#122bis meeting, SA2 agreed more information for RRC_Inactive assistant information, i.e. MICO mode related.

	5.3.3.2.5
CM-CONNECTED with RRC Inactive state

RRC Inactive state applies to NG-RAN (i.e. it applies to NR and E-UTRA connected to 5G CN).

The AMF, based on network configuration may provide assistance information to the NG RAN, to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state.
Editor's note:
It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.

The "RRC Inactive assistance information" includes:

-
UE specific DRX values.

-
the Registration Area provided to the UE;
-
Periodic Registration Update timer

-
If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
The RRC Inactive assistance information mentioned above is provided by the AMF during N2 activation with the (new) serving NG RAN node (i.e. during Registration, service request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. RRC Inactive is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state. If any of the parameters included in the RRC Inactive Assistance Information changes as the result of NAS procedure, the AMF shall update the RRC Inactive Assistance Information to the NG RAN node.
When the UE is in CM-CONNECTED state, if the AMF has provided RRC Inactive assistance information, the RAN node may decide to move a UE to CM-CONNECTED with RRC Inactive state.
The state of the N2 and N3 reference points are not changed by the UE entering CM-CONNECTED with RRC Inactive state. A UE in RRC inactive state is aware of the RAN Notification area.
The 5GC network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state.
Editor's note:
It is FFS if CN needs to receive notifications from RAN that may be related to RRC state transitions (e.g. related to location accuracy, reachability, etc.). The need for such notifications is to be discussed on case by case basis.

At transition into CM-CONNECTED with RRC Inactive state, the UE applies with a periodic RAN Notification Area Update and the timer is restarted in the UE and in the RAN as defined in TS 38.300 [27].
When assigning the Periodic RAN Notification Area Update timer, the NG RAN shall take into account the value of the Periodic Registration Update timer value indicated in the RRC Inactive Assistance Information.
……


According to SA2 agreement, The RRC Inactive Assistant information" includes at least:

-
The "RRC Inactive assistance information" includes:

-
UE specific DRX values.

-
The Registration Area provided to the UE;
-
Periodic Registration Update timer

-
If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode
-
UE Identity Index value :CN UE ID (SUPI mod x)
	Assistant Information
	Usage

	The whole “RRC Inactive assistance information”
	It is provided by the AMF during N2 activation with the (new) serving NG RAN node (i.e. during Registration, service request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state.

	The UE specific DRX
	The UE specific DRX is used for RAN paging.

	the Registration Area provided to the UE
	Except used for RAN paging, the Registration area can also be used to guide the RAN based notification area configuration: the RAN notification area should not exceed the registration area of the UE, since the UE always need TAU procedure when move out the registration area. 

	Periodic Registration Update timer
	When assigning the Periodic RAN Notification Area Update timer, the NG RAN shall take into account the value of the Periodic Registration Update timer value indicated in the RRC Inactive Assistance Information.

	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
	It is to assist the gNB's decision on whether the UE can be sent to RRC Inactive state.

	CN UE ID (SUPI mod x)
	It was used for RAN paging; “X” is unknown, specific IE type is postponed to RAN2 decision.
“UE Identity Index value”


By now, the stage2 description for the RRC Inactive Assistant Information is still missing.

Proposal1: Define stage2 to reflect the SA2 agreement on RRC_Inactive. 
3 Text Proposal for 38.300
9.2.2
Mobility in RRC_INACTIVE
9.2.2.1
Overview of RRC_INACTIVE
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving NG-RAN node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. The UE notifies the network if it moves out of the configured RNA.

If the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send Xn-AP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
FFS whether upon RAN paging failure, the last serving gNB shall release the NG connection of the UE. 

The AMF shall provide to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with MICO mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer. The indication that the UE is configured with MICO mode is taken into account by the NG-RAN node when deciding whether the UE can be sent to RRC INACTIVE.
If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the Xn-AP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NG-AP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the Xn-AP UE Context Release procedure.

---------------------------------------------<End of changes>----------------------------------------------
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