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Abstract of the contribution: RRC-INACTIVE procedure corrections
1 Discussion

The initial version of the UE reachability requirements for RRC Inactive were added in SA2 #121. This P-CR proposes further corrections and clarifications as follows:

1 The reference to TS 38.xxx is updated to the actual TS 38.300 references (TS 38.300 is added in the list of references in clause 2 in another P-CR).
2 The AMF does not control the RAN RRC-INACTIVE capability or give permission to enter RRC-INACTIVE state, but just sends the assistance info in case it might be needed by RAN. 
3 The reason for the UE RRC Inactive monitoring also CN paging is clarified in a note (to solve the apparent mismatch between the requirements for RAN to handle the paging (clause 5.4.2) and for the UE to monitor both AN and CN paging identity right above the new note in 5.3.3.2.3)
4 RAN Paging Area must be a subset of TAI List or equal to it
5 Avoid re-using the reserved RM term "registration" in the meaning of Paging Area Updating
6 More precise Periodic PAU Timer handling to start the timer with the indicated value and to specify the timer stop criteria
7 Reference to CM-IDLE state clause 5.3.3.2.2 is added. 
8 Implicit deregistration timer is completely independent of the expiry of the Periodic PAU Timer. Clause 5.4.2 already specifies that normal CM-IDLE mode procedures are followed, so no exception for the implicit detach procedure is needed.
9  Clause 5.3.3.2.5 identifies also DRX parameter are part of the "RRC Inactive assistance information"
10 EN on possible re-consideration of PAU terminology has been added.
2
Proposal

It is proposed to document the architecture design with consistent support of RRC-INACTIVE procedures in 3GPP TS 23.501.
-----------------------------FIRST CHANGE-------------------------------------
5.3.3.2.3
CM-CONNECTED state

A UE in CM-CONNECTED state has a NAS signalling connection with the AMF over N1.
Editor's note:
Whether a N2 connection for the UE in CM-CONNECTED state always exists or not depends on the conclusion on "stickiness" feature.

In the CM-CONNECTED state, the UE shall:

-
enter CM-IDLE state whenever the AN signalling connection is released (e.g. entering RRC Idle state over 3GPP access), see TS 38.331.

In the CM-CONNECTED state, the AMF shall:

-
enter CM-IDLE state whenever the N2 signalling connection and N3 connection for this UE is released.

Upon completion of a NAS signalling procedure, the AMF may decide to release the NAS signalling connection with the UE. Upon completion of AN signalling connection release, CM state in the UE is changed to CM-IDLE. Upon completion of N2 context release procedure, CM state for the UE within the AMF is changed to CM-IDLE..

The AMF may keep a UE in CM-CONNECTED state until the UE de-registers from the core network.

A UE in CM-CONNECTED state can be in RRC Inactive state, see TS 38.300. When the UE is in RRC Inactive state the following applies:

-
UE reachability is managed by the RAN, with assistance information from core network;
-
UE paging is managed by the RAN.

-
UE monitors for paging with UE's CN (5G S-TMSI) and RAN identity.

Editor's note:
Whether RAN notifies the AMF about UE state transitions between RRC Connected and RRC Inactive state and whether such notification is sent always or only at specific occasions is FFS.
-----------------------------LAST 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.

-
In case the UE reachability can be managed by the NG-RAN, see TS 38.300 [x], the AMF shall indicate DRX parameter values, Periodic Registration Area Update timer value and the TAI List constituting UE's Registration Area to the NG-RAN.

-
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 [x]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Paging Area granularity. A UE in RRC Inactive state is paged in cells of the RAN Paging Area that is assigned to the UE
. The RAN Paging Area is 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 Paging Area Update when entering a cell that is not part of the RAN Paging Area that is assigned to the UE. 
Editor's note: Whether the RAN Paging Area term needs to be aligned with the one used in RAN specifications is FFS. 
At transition into RRC Inactive state RAN configures the UE with a periodic PAU timer value and the timer is started in the UE and in the RAN with this initial timer value. After the expiry of the periodic PAU timer in the UE, the UE in RRC Inactive state performs periodic PAU, as specified in TS 38.300 [x].

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 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 the N2 signalling connection. If the RAN releases the N2 signalling connection, the AMF shall enter CM-IDLE state see clause 5.3.3.2.2.
Editor's note:
Further actions, e.g. when to start the implicit deregistration timer, in AMF in CM-IDLE state after unreachable notification is received, are FFS.
-----------------------------END OF CHANGES-------------------------------------
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