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1
Discussion

In SA2#122 there was a debate about whether RRC Inactive should be mandatory or optional in the UE. The majority of companies preferred that RRC Inactive is mandatory for UEs to support in rel.15. This is acceptable for the source companies but at the same time it is necessary to define a capability bit in NAS e.g. in equivalent of UE Network Capability in order to a. determine whether the NAS procedures required for UE in RRC Inactive have been tested and b. to allow in future the possibility that certain types of devices will not need to support RRC Inactive procedures.
b) has been debated in SA2#122 whether it is necessary but certain categories of UEs e.g. IoT/MTC metering devices would not need to be in connected mode for long time and therefore implementing procedures for RRC Inactive for these UEs will entail extra complexity. If these UEs attach to a rel.15 AMF that is not aware of the UEs limitation to support RRC Inactive procedures could send “RRC Inactive Assistance Information” to RAN. It is therefore necessary to avoid this backwards compatibility issue to define a capability bit in NAS that would allow even the rel.15 AMF to not send “RRC Inactive Assistance Information” in this case. 
2. Proposed text to TS 23.501

First 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 UE shall provide a capability indication whether it supports RRC Inactive mode during (Re-)Registration procedure in NAS. In this release of the specification the UE is mandatory to support RRC Inactive mode procedures.
NOTE: The UE's capability indication whether it supports RRC Inactive mode in NAS is for test purpose.
If the UE indicates support of RRC Inactive, 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.


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.
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-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].

Editor's note:
The value of the periodic RAN 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 registration update);

-
As a response to RAN paging;

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

-
Upon periodic RAN update timer expiration.

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.


End of Changes
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