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Discussion

In TS 23.501 there is an editor's note in the “CM-CONNECTED with RRC Inactive state” clause which assumes that the support of RRC Inactive might be not uniform in NG RAN. The originators believe this is not necessary for the following reasons.

Sometimes a feature is specified as optional to avoid backwards compatibility problems with the legacy implementations. This is not the case here, as Rel-15 5GS_Ph1 WI is specifying the first 5G release, so there is no 5G legacy yet. 
More importantly, RRC Inactive is an RRC state on the same footing as RRC_IDLE, and protocol states should be integral part of the protocol implementation. Therefore, the capability to enter each protocol state according to the state transition conditions should apply on all implementations. Whether the AN actually moves UEs to RRC Inactive state is of course up to the AN configuration and a PLMN is free to configure RAN nodes to not use RRC Inactive (like in principle an operator may configure the network to keep ALL UEs always RRC Connected and RRC IDLE is just a condition related to RLF). 

Since the first 5G release can support RRC Inactive as an integral part of the RRC protocol, no indication of support in the system information is needed. This saves SIB capacity and it also minimises the complexity, as no negotiation is necessary to support the capability that is available by default.

UE and RAN support of RRC Inactive makes the CM-CONNECTED with RRC Inactive state feature efficient, as the UE can remain in RRC Inactive state even during mobility in the NG RAN and the network can follow the same behaviour towards all UEs. 

Periodic Registration Update timer is added in the CN assistance info, as RAN needs to know it to adjust the RAN Paging Area update timer accordingly, if necessary. Clause 5.4.2 already says that "the AMF shall (indicate) periodic Registration Area Update timer value and the TAI List constituting UE's Registration Area to the NG-RAN". 
The RRC Inactive assistance information from CN to AN is still open, but the ENs related with the undecided items are an overkill. The first EN already says that it is FFS, whether any other information needs to be included in the assistance information. Considering this, the second EN is just redundant repetition.

Considering we are already admitting that the possible need for other parameters is FFS, we don't need to predict the presence condition of possible other elements of assistance information, thus also the third EN is not needed. 

No requirement for the CN to be aware of the UE entering RRC Inactive state has been identified:

· CM-CONNECTED state in clause 5.3.3.2.3 does not trigger any CM state change based on RAN entering RRC Inactive
· Making CN fully aware of RRC states would increase N2 signalling load

· No specific AMF behaviour is triggered based on RRC Inactive, but the AMF remains in CM-CONNECTED

· The EN on RAN possibly informing CN on RRC state change is already in clause 5.3.3.2.3, so the one in 5.3.3.2.5 is redundant anyway

Also various editorials, such as the spelling of "RRC Inactive"
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Proposal

It is proposed to document the architecture design with consistent support of RRC Inactive procedures in 3GPP TS 23.501.
* * * * First Change * * * *
5.3.3.2.5
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 provides 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 for RAN paging while in RRC Inactive state.

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

Editor's note:
It is FFS which additional information is needed by RAN to perform RAN paging. It is FFS whether paging prioritization information is needed and how it is provided to the RAN. It is also FFS whether some mobility history related data (CN or RAN based history knowledge) may be included.



The CN assistance information mentioned above (DRX, Registration Area, Periodic Registration Update timer) is provided by the AMF during N2 activation with the (new) serving NG RAN node (i.e. during Registration, service request, path switch) to assist the NG RAN's decision whether the UE can be sent to 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.

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.


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 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]).

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,

-
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:
It is FFS which scenarios trigger a network transition from CM-CONNECTED with RRC Inactive mode to CM-IDLE.

Editor's note:
PLMN selection for UE in CM-CONNECTED with RRC Inactive mode is FFS.

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

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

Editor's note:
The UE behaviour if it receives paging from the Core Network is FFS.
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