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1
Discussion

In SA2#120 DP S2-172832 was discussed and contained the following: 
Key questions:
· What is NAS Connection Management (CM) state?
· 1) What is N2/N3 status?
· 2) What is the Mobility Model?
· 3) Does CN / NAS need to be aware of RRC_INACTIVE state?
· 4) Do we need Core Network paging in RRC_INACTIVE? 
· Other aspects:
· 5) Core network assistance to RAN for RRC_INACTIVE?
· 6) How is RRC_INACTIVE enabled/disabled?
· 7) Mismatch of states at CN and UE
Not handled in this revision:
· 8) PLMN selection in RRC_INACTIVE
· 9) Inter-RAT mobility between NR and eLTE. Relation to Light Connection? 
· 10) Inter-RAT mobility in all other cases to GERAN/UTRAN.
· 11) UE location accuracy
· 12) Access control for RRC_INACTIVE. 
· 13) Dual connectivity aspects
General

- SA2 assumes that from architecture standpoint RRC_INACTIVE applies to NG-RAN (i.e. it applies also to E-UTRA connected to 5G CN )
- LS to RAN2 is needed to start alignment on this point
- This document use NR terminology with the above understanding
1) N2/N3 status while in RRC_INACTIVE
- N2 and N3 must be active and terminating @ anchor gNB. Same as for CM-CONNECTED
- UE is in CM-CONNECTED
- CN considers the UE as CM-CONNECTED when in RRC_INACTIVE state in RAN
2) Mobility Model
From Core Network perspective:
- Any trigger for UE context transfer from anchor gNB (original N2/N3 termination) to a new serving gNB (new N2/N3 termination), looks like a transfer of N2/N3 termination point. 
- Procedure will be based on path switch
- UE context transfer from one gNB to another for RRC_INACTIVE should reuse the same procedures towards the Core Network as for RRC_CONNECTED.
3) Does CN / NAS need to be aware of RRC_INACTIVE state?
- In some cases (still FFS) CN needs to be know when the UE transitions in/out of RRC_INACTIVE
- This will be discussed in case by case basis
4) Do we need special Core Network paging procedure in RRC_INACTIVE?
No input paper indicated that it is needed (as of now)
NOTE: The term “special” means a procedure other than the CN paging procedure used while the UE is CM-IDLE.
5) Core network assistance to RAN for RRC_INACTIVE?
RAN needs to receive at least the following information from the AMF before transitioning a UE from RRC_CONNECTED to RRC_INACTIVE:
- The registration area (TAI list) provided to the UE
- In order to ensure that all the cells in the RAN Paging Area are able to be connected to the current UPFs (c.f. EPC Serving GW) of the UE, the AMF needs to provide the TAI list of the UE to the RAN
- A maximum allowed DRX value
Possibly:
- Some prioritization information (this needs further study, might be useful if there’s RAN paging prioritization in 5G CN)
- Other information is FFS
- Whether all info mentioned above is mandatory to be always included in FFS
The CN assistance information is provided during N2 activation with the (new) anchor gNB(attach, TAU, service request, handover).
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
6) Should CN have control to enable/disable RRC_INACTIVE?
- CN provides assistance information to RAN (see previous slide)
- FFS whether this information is per UE or is always provided if “CN supports procedures for RRC_INACTIVE”
7) Mismatch of states at CN and UE
- UE in CM-IDLE and AMF in CM-CONNECTED/RRC_INACTIVE
- When UE transitions to CM-IDLE, it immediately start NAS recovery
- Exact mechanism for NAS recovery in “5G NAS” will depend on CT1
- CT1 need to ensure that this cannot occur (e.g. by replicating the EMM abnormal case behaviour from 24.301 into their equivalent 5G spec)
UE in CM-CONNECTED/RRC_INACTIVE and AMF in CM-IDLE
- UE monitors both RAN and CN paging. If UE receives CN paging it moves to CM-IDLE and performs NAS recovery
- Whether the UE can also respond to CN paging with “Resume” in certain cases is FFS
-//-
The reason the paper was not agreed is that there was a dispute the yellow highlighted text above. This paper is proposing text for all the other (hopefully uncontroversial aspects). The proposals for the yellow highlighted aspects is going to be handled in S2-173124. 

2. Proposed text to TS 23.501

First Change

5.3
Registration and Connection Management

…
5.3.3.2.X

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;

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.
Editor's Note: It is FFS if CN shall be aware that UE entered 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 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. 
Editor's Note: The UE behaviour if the UE camps on a cell that does not support RRC inactive mode is FFS. 


End of Changes
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