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Abstract of the contribution:
This contribution removes two editor’s notes and proposes the update to RRC inactive state in TS 23.501.
Proposal: 
This contribution proposes the update to the RRC inactive state in TS23.501. In particular the following is proposed: 
1. “Editor's note: Whether the RAN Paging Area term needs to be aligned with the one used in RAN specifications is FFS.”
In RAN specification TS 38.300, it defines following two terms:

RLAU
RAN-based Location Area Update

RNA
RAN Notification Area
In TS 23.501, several terms are used and very confusing, such as RAN paging area, RAN notification area, RAN paging area update (PAU), and RAN-based Location Area Update, so these terms need to be aligned with the RAN specifications.
Proposal 1: In order to align with the RAN specifications, this contribution proposes the following revisions:

RAN paging area -> RAN Notification Area
RAN paging area update (PAU) -> RAN-based Location Area Update
2. In clause 5.4.2, there is the description for the behaviour of RAN after the periodic RAN-based Location Area update timer in RAN. 

From the above description, the RAN node will release the N2 connection due to the expiration of the periodic PAU timer. RAN may optionally delay the release of the N2 connection. However, in clause 5.3.3.2.5, it has defined an RRC release timer which starts after the periodic RAN-based Location Area update timer expires. If the RRC release timer expires, the RAN shall notify the AMF and the AMF shall enter CM-IDLE state.
In clause 5.3.3.2.5, it has the following description:


Proposal 2: The description in 5.4.2 needs to be aligned with that in clause 5.3.3.2.5. So this contribution proposes to revise the description in clause 5.4.2 to align with that in clause 5.3.3.2.5. 
3. “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.”
The location reporting procedure can be used by an AMF to request the NG RAN node to report where the UE is currently located when the target UE is in CM-CONNECTED state. If the UE is in CM-CONNECTED and RRC inactive state, when the NG RAN node receives the location reporting request for this UE, it needs to inform the AMF that the UE is in RRC inactive state. Otherwise, the RAN can’t send the accurate cell information to the AMF.
So, there exist some special cases when the AMF needs to aware that the UE is in RRC inactive state. 

Proposal 3: The AMF needs to aware the UE’s transition into RRC Inactive state when the AMF needs to get the accurate location information of the UE.
**************************************Start of 1st change*****************************************
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 CN 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.
Editor's note:
The mechanism to update the CN assistance info to RAN while the UE is CM-CONNECTED e.g. to update the TAI-list is FFS, but it is assumed that protocol functions are available that allow the update of UE Context data at RAN.

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, expect the following cases:
-
The NG RAN node receives the Location reporting message from the AMF.

At transition into CM-CONNECTED with RRC Inactive state, the UE applies with a periodic RAN-based Location Area update timer value and the timer is restarted in the UE and in the RAN as defined in TS 38.300 [27].

Note:
The value of the periodic RAN-based Location Area update timer will be defined together with RAN WGs.

If the periodic RAN-based Location Area update timer expires in RAN, the RAN shall start an RRC release timer. If the RRC release timer expires, the RAN shall notify the AMF and the AMF shall enter CM-IDLE state.
When the UE is in CM- CONNECTED with RRC inactive state, the UE is expected to perform PLMN selection procedures as defined in TS 23.122 [17] for CM-IDLE.

Editor's note:
CT1 will confirm the requirement and details of PLMN selection in RRC-INACTIVE state.
When the UE is CM-CONNECTED with RRC Inactive state, the UE may resume the RRC connection due to:

-
Uplink data pending;

-
Mobile initiated signalling procedure (e.g. periodic RAN-based Location Area update);

-
As a response to RAN paging;

-
Notifying the network that it has left the RAN Notification  area;


If the UE resumes the connection in a different NG-RAN node within the same PLMN, the UE AS context is retrieved from the old NG RAN node and a procedure is triggered towards the CN (see TS 23.502 [3]).
Editor's note:
How to handle the case of persistent RAN paging failure, e.g. whether to release the N2 connection and notify the AMF so that the AMF shall enter CM-IDLE state is FFS.

Editor's note:
Whether and how access control/barring applies for UE in CM-CONNECTED with RRC Inactive state is FFS.

If a UE is in CM-CONNECTED with RRC Inactive state performs cell selection to GERAN/UTRAN/EPS, it shall follow idle mode procedures.

Editor's note:
The handling of mobility from NR to E-UTRAN connected in EPC, in RRC Inactive state in RAN is FFS.

In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE mode and follow relevant NAS procedure in the following cases:

-
If RRC resume procedure fails,

If the UE receives Core Network paging,

-
If the periodic RAN-based Location Area update timer expires and the UE cannot successfully resume the RRC connection.
-
in any other failure scenario that cannot be resolved in RRC Inactive mode and requires the UE to move to CM-IDLE mode.

Editor's note:
How to handle UE location accuracy when the UE is in CM-CONNECTED with RRC Inactive state is FFS.

**************************************Start of 2nd change*****************************************
5.4.2
UE reachability in CM-CONNECTED

For a UE in CM-CONNECTED state:

-
the AMF knows the UE location on a serving (R)AN node granularity.

-
the NG-RAN notifies the AMF when UE becomes unreachable from RAN point of view.

UE RAN reachability management is used by RAN for UEs in RRC Inactive state, see TS 38.300 [27]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Notification area granularity. A UE in RRC Inactive state is paged in cells of the RAN Notification area that is assigned to the UEs . The RAN Notification area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area. UE in RRC Inactive state performs RAN-based Location Area update when entering a cell that is not part of the RAN Notification area that is assigned to the UE.

At transition into RRC Inactive state RAN configures the UE with a periodic RAN-based Location Area update timer value and the timer is restarted in the UE and in the RAN with this initial timer value. After the expiry of the periodic RAN-based Location Area update timer in the UE, the UE in RRC Inactive state performs periodic RAN-based Location Area update, as specified in TS 38.300 [27].

Editor's note:
The value of the periodic PAU timer will be defined together with RAN WGs.

To aid the UE reachability management in the AMF, upon the expiry of the periodic RAN-based Location Area update timer in RAN, the RAN shall start an RRC release timer. If the RRC release timer expires, the RAN shall notify the AMF and the AMF shall enter CM-IDLE state..
****************************************End of change*******************************************
If the periodic RAN-based Location Area update timer expires in RAN, the RAN shall start an RRC release timer. If the RRC release timer expires, the RAN shall notify the AMF and the AMF shall enter CM-IDLE state.





To aid the UE reachability management in the AMF, upon the expiry of the periodic PAU timer in RAN, the RAN releases the N2 signalling connection for that UE indicating to the AMF that the UE is unreachable due to expiry of the periodic PAU time. RAN may optionally delay the release of the N2 signalling connection. If the RAN releases the N2 signalling connection, the AMF shall enter CM-IDLE state see clause x.y.z.
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