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1. Introduction
In RAN3#95bis, RRC INACTIVE mode for NR has been discussed and UE triggered transition from RRC_INACTIVE to RRC_CONNECTED and Network triggered transition from RRC_INACTIVE to RRC_CONNECTED procedures have been agreed in TP [1]. 
While moving forward with the details of RRC_INACTIVE procedures, we see a strong benefit of taking the Light RRC connection as design reference. In particular, the equivalency between Light RRC connection and RRC_INACTIVE can provide the following:

- 
The requirements for Light RRC connection and RRC_INACTIVE are equivalent, therefore there is no reason for the two features to diverge. 

-
An equivalent design of RRC states and behaviours will enable better mobility across E-UTRAN and NR, and simplify all interworking issues.

Based on this, we assume the following design principle for RRC_INACTIVE:

· Design for RRC_INACTIVE and Light Connection should be kept equivalent whenever possible.
· (In cases that do not apply to Light RRC Connection, an RRC_INACTIVE specific solution is needed.)
In this paper, we will analyse those Light RRC Connection agreements and propose to map them to RRC_INACTIVE agreements.
2. Discussion
The following Table describes a list of design issues, the agreements in various 3GPP Working Groups for Light Connection, and a proposed way forward for RRC_INACTIVE compatible and in line with Light RRC Connection.
	
	Light RRC Connection agreement
	Proposal for RRC_INACTIVE
	Responsible     3GPP Group

	State model 
	Light RRC connection is a substate of RRC_CONNECTED. 

The UE AS notifies the UE NAS when entering to and exiting from light RRC connection.
	RRC_INACTIVE is a substate of RRC_CONNECTED.
The UE AS notifies the UE NAS when entering to and exiting from RRC_INACTIVE
	RAN2

	UE behaviour in the state
	DRX:

· A UE specific DRX may be configured by upper layers or by dedicated signalling;
Mobility:

-
UE applies RRC_IDLE procedures unless specified otherwise;
-
UE performs periodic RAN paging area update;
-
UE performs RAN paging area update when moving out of the configured RAN paging area;


	DRX:

-    A UE specific DRX may be configured by upper layers or by dedicated signalling;
Mobility:

-     UE applies RRC_IDLE procedures unless specified otherwise;

-
UE performs periodic RAN notification area update;

-
UE performs RAN notification area update when moving out of the configured RAN notification area;


	RAN2

	SIB indication 
	 A UE knows whether the cell supports light RRC connection feature via a broadcast indication.

 The UE shall indicate to higher layer of “RRC Connection failure” when the UE enters a cell where light Connection is not supported as indicated in the SIBs.


	A UE knows whether the cell supports RRC_INACTIVE feature via a broadcast indication.

The UE shall indicate to higher layer of “RRC Connection failure” when the UE enters a cell where RRC_INACTIVE is not supported as indicated in the SIBs.


	RAN2

	Actions upon entering the Light Connection/ RRC_INACTIVE state 
	The UE AS notifies the UE NAS when entering to and exiting from light RRC connection.
Reset MAC, re-establish RLC entities for all SRBs and DRBs;
Store the UE AS Context including the current RRC configuration, the current security context.

Store resumeIdentity, the ran-PagingCycle and the ran-pagingAreaInfo if provided.

	The UE AS notifies the UE NAS when entering to and exiting from RRC_INACTIVE.
Reset MAC, re-establish RLC entities for all SRBs and DRBs;
Store the UE AS Context including the current RRC configuration, the current security context.

Store resumeIdentity, the ran-PagingCycle and the ran-notificationAreaInfo if provided.

	RAN2

	Upon performing inter-RAT cell selection
	UE enters RRC_IDLE mode, perform the actions upon leaving RRC_CONNECTED as specified in section 5.3.12 of TS36.331, with release cause 'other';


	UE enters RRC_IDLE mode, perform the actions upon leaving RRC_CONNECTED with release cause 'other'; release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs; indicate the release of the RRC connection to upper layers together with the release cause 'other'.

	RAN2

	Upon leaving light RRC connection / RRC_INACTIVE
	Stop timer T3xy, if running;

If received and stored, release the resumeIdentity and the ran-PagingCycle and RAN-PagingAreaInfo 
	Stop timer T3xy, if running;

If received and stored, release the resumeIdentity and the ran-PagingCycle and RAN-NotificationAreaInfo.
	RAN2

	Paging/Notification Area definition


	Cell list or TAI list
	Cell list or TAI list or RAN notification area ID.

NR shall ensure that ran-NotificationAreaInfo is included in RRCConnectionReconfiguration message or is stored in the UE and NR.
	RAN2

	Usage of RAN area update 
	to notify the E-UTRAN that a UE in light RRC connection has re-selected to a cell not belonging to the configured RAN paging area;

to periodically notify the E-UTRAN by a UE in light RRC connection;


	to notify the NR that a UE in RRC INACTIVE has re-selected to a cell not belonging to the configured RAN notification area;

to periodically notify the NR by a UE in RRC INACTIVE;


	RAN2/RAN3

	RAN initiated paging 
	The Resume ID will be used in the RAN initiated paging message.

UE in light connection behaviour upon reception of paging: UE in light connection checks both Resume ID and CN paging ID (i.e. S-TMSI or IMSI).

When a UE is paged using CN paging ID while been in light connection, UE enters idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established).

Upon CN paging, RRC enters RRC_IDLE, indicates to NAS about RRC connection release (release cause “other”) and then indicates the reception of CN paging.
	The Resume ID will be used in the RAN initiated notification message.

UE in RRC_INACTIVE behaviour upon reception of paging: UE in RRC INACTIVE checks both Resume ID and CN paging ID (i.e. S-TMSI or IMSI).

When a UE is paged using CN paging ID while been in RRC INACTIVE, UE enters idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established).

Upon CN paging, RRC enters RRC_IDLE, indicates to NAS about RRC connection release (release cause “other”) and then indicates the reception of CN paging.
	RAN2/RAN3

	RAN paging DRX
	The values of the RAN-configured DRX cycle (which is used for the RAN-initiated paging mechanism) are 32, 64, 128, and 256 radio frames. Value 1, 2, 4, 8 and 16 will be considered in future release due to theRAN4 impact.

The paging DRX cycle, used by a UE in light RRC connection and for the RAN-initiated paging, should be the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).


	The values of the RAN-configured DRX cycle (which is used for the RAN-initiated notification mechanism) are 32, 64, 128, and 256 radio frames. Value 1, 2, 4, 8 and 16 will be considered in future release due to the RAN4 impact.

The paging DRX cycle, used by a UE in RRC INACTIVE and for the RAN-initiated notification, should be the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).


	RAN2

	RAN paging/notification Failure handling


	In case of RAN paging Failure, the data will be discard, the non-delivered NAS PDU will be sent back to MME via NAS NON DELIEVER INDICATION message.

Include "Radio Connection with UE Lost” in the text of the cause values in X2AP UE Context Release Request message.


	In case of RAN notification Failure, the data will be discard, the non-delivered NAS PDU will be sent back to AMF via NAS NON DELIEVER INDICATION message.

Include "Radio Connection with UE Lost” in the text of the cause values in NG2AP UE Context Release Request message.


	RAN3

	CN assistance in RAN paging
	FFS
	Not applicable
	RAN3

	Access control 
	Access Barring for transition from light connected to normal connected mode is not supported (except SSAC).
Notes: this was agreed in RAN2 for Rel-14. It should be revisited now that Light RRC Connection is moved to Rel-15.
	To define unified access control 
	RAN2

	UL small data transmission 
	N/A
	to define UL small data transmission in RRC INACTIVE state without state transition.
	RAN2/RAN3


Proposal 1: RRC_INACTIVE design follows Light RRC connection agreements on: 
· state modelling
· UE behaviour in the state
· SIB indication for the support of the state
· actions upon entering the state
· selecting to an inter-RAT cell

· performing RAN notification area update
· RAN initiated paging
· DRX for RAN paging

Proposal 2: RAN2 should further discuss and consider NR specific behaviours on RAN notification area definition. 
Proposal 3: RAN2 should further discuss and consider NR specific behaviours on access control. 
Proposal 4: RAN2 should further discuss and consider NR specific behaviours on UL small data transmission.
3. Conclusions

In this contribution, we discussed the RRC_INACTIVE mode design and propose the following which are within RAN2 responsibility:
Proposal 1: RRC_INACTIVE design follows Light RRC connection agreements on: 

· state modelling

· UE behaviour in the state
· SIB indication for the support of the state

· actions upon entering the state

· selecting to an inter-RAT cell

· performing RAN notification area update

· RAN initiated paging
· DRX for RAN paging

Proposal 2: RAN2 should further discuss and consider NR specific behaviours on RAN notification area definition. 
Proposal 3: RAN2 should further discuss and consider NR specific behaviours on access control. 
Proposal 4: RAN2 should further discuss and consider NR specific behaviours on UL small data transmission.
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