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1
Proposal

It is proposed to clarify or remove selected Editor’s notes in clause 5.3.3.2.3 and 5.3.3.2.5 as discussed below.
Editor's note:
It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.

This EN implies optional support for RRC Inactive in the UE. Given that we are defining a new system, and assuming that the RRC Inactive state is deemed beneficial for optimization of the 5G System performance, it is not clear why support for RRC Inactive should be optional. Unless there is a good reason for this, we would like to propose that support for RRC Inactive be mandatory in the UE.

Proposal 1: Support for RRC Inactive is mandatory in the UE.

 Editor's note:
It is FFS if CN shall be aware that UE entered RRC Inactive state.

One of the salient features of the RRC Inactive state is that it is modelled on the CM-CONNECTED state, the same as the RRC Connected state. The transitions between RRC Connected and RRC Inactive (which is supposed much more power efficient) can be kept transparent to the 5GC network. It may be so that for some special purposes the 5GC needs to be notified of the RRC state transition. Any such purpose should and the need for notification to the 5GC should be discussed on a case by case basis. However, for the general case we are of the opinion that the 5GC does not need to be aware of the RRC state transitions corresponding to the CM-CONNECTED state.

Proposal 2: In the general case the 5GC network does not need to be aware of the RRC state transitions corresponding to the CM-CONNECTED state.

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

Similar discussions on PLMN selection (actually, “background scan for higher priority PLMNs”) already took place in relation to Light RRC Connection (which introduces a new RRC substate corresponding to CM-CONNECTED state that is very similar to the RRC Inactive state). While the Light Connection study has not yet been concluded, there seemed to be a consensus that background scan for higher priority PLMNs in this substate must be supported (refer to a corresponding solution #15 in TR 23.723 clause 6.15). It is proposed that the same functionality must also be supported for RRC Inactive. Without such support a roaming UE that is kept in RRC inactive for long time will be “trapped” into a lower priority VPLMN, without having a chance to reselect to a higher priority VPLMN.
Proposal 3: Clarify that background scan for higher priority PLMN is supported in RRC Inactive.

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

This EN corresponds to an ongoing discussion between RAN2 and SA1 (LS OUT from RAN2 to SA1 in S2-17xxxx), in which SA2 has been copied. Unfortunately, in their May meeting SA1 did not manage to conclude on this topic, one of the possible reasons being that SA1 cannot directly refer to RRC Inactive, which is a Stage 2 concept.

We would like to propose a working assumption that the access control/barring mechanisms applicable to CM-IDLE state should also apply to UEs in CM-CONNECTED with RRC inactive. 

Proposal 4: Clarify that access control/barring mechanisms applicable to CM-IDLE also apply to CM-CONNECTED with RRC Inactive.

Editor's note:
The UE behaviour if the UE camps on a cell that does not support RRC inactive mode is FFS.

This topic was also studied in the context of Light RRC Connection (refer to TR 23.723 clause 6.9). The only candidate solution in TR 23.723 assumes that in case the eNB does not support Light Connection, the UE moves to CM-IDLE and performs the NAS recovery procedure specified in TS 23.401.

We think that the same solution should apply for RRC Inactive. The only difference is that the 5G UE does not need the broadcast information to see whether RRC inactive is deployed in a cell. Instead, it will attempt the RRC Resume procedure and, after failure, it will initiate a new RRC Connection and perform NAS recovery. Note that this is aligned with the majority view in the recent RAN2 email discussion (refer to discussion point #16 and proposal #16 in R2-1707038).

Proposal 16. [To agree] For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4 (which would enable a fallback to establish a new RRC connection similar to LTE without additional RACH). 

Proposal 5: Clarify that when RRC Inactive is not deployed in a cell, the UE triggers a mechanism to restore the NAS signalling connection based on indication of "RRC connection failure" (or “RRC connection re-establishment”, whichever is more appropriate) by the lower layers.
Editor's note:
The UE behaviour if it receives paging from the Core Network is FFS.

This topic was also studied in the context of Light RRC Connection (refer to TR 23.723 clause 6.9). The only candidate solution in TR 23.723 assumes that paging from the Core Network ia another trigger for UE to move to CM-IDLE and perform the NAS recovery.

Note that this is aligned with the majority view in the recent RAN2 email discussion (refer to discussion point #29 and proposal #29.3 in R2-1707038).

Proposal 29.3. [To agree] Point (e) upon reception of CN initiating paging; the associated UE's actions are: UE informs NAS of the connection release and NAS handles the response to CN paging. 

Proposal 6: Clarify that upon reception of CN paging the UE moves to CM-IDLE and performs NAS recovery i.e. in this particular case it responds to CN paging using the Service Request procedure.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################
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.xxx. 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 and RAN identity.
In general the 5GC network need not be 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 be aware of UE RRC state transitions in special cases which are to be discussed on case by case basis.
######################### NEXT 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). UE support for RRC Inactive is mandatory.
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.


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;

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.

Editor's note:
Whether other information is needed is FFS.

Editor's note:
Whether, apart from the UE's Registration Area, other information mentioned above is mandatory to be always included in FFS.

The CN assistance information mentioned above (e.g. DRX, Registration Area) 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.

In general the 5GC network need not be 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 be aware of UE RRC state transitions in special cases which are to be discussed on case by case basis.

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:
How to handle UE location accuracy when the UE is in CM-CONNECTED with RRC inactive state is FFS.




UE in CM-CONNECTED with RRC inactive state performs background scan for higher priority PLMNs, similar to CM-IDLE state.
UE in CM-CONNECTED with RRC inactive state is subject to access control with the same mechanisms used for UEs in CM-IDLE state.
When UE in CM-CONNECTED with RRC inactive state attempts to resume the connection in a cell where RRC Inactive is not deployed, the UE triggers a mechanism to restore the NAS signalling connection based on “RRC connection failure” indication from the lower layers.
When UE in CM-CONNECTED with RRC inactive state receives paging from the 5GC network the UE moves to Idle mode and responds with Service Request.
######################### END OF CHANGES ###########################
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