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Discussion and decision
1 Introduction

This contribution discuss the remaining functionality associated with the NR RAN states considering the previous RAN2 agreements captured on NR TR 38.804.
2 Discussion
2.1 Remaining functionality of NR RAN states

The table below describes the functionality has already captured within section 5.5.2 of the TR 38.3804.

	
	NR RAN IDLE
	NR RAN INACTIVE
	NR RAN CONNECTED

	Mobility handling
	Cell re-selection
	Cell re-selection
	Network controlled, i.e. handover within NR and to/from E-UTRAN

	UE AS context
	FFS-1:
The UE AS context is not stored in any gNB or in the UE;
	The UE AS context is stored in at least one gNB and the UE;
	The UE has an AS context in NR

	DL reachability mechanism
	Paging is initiated by CN;
	Notification is initiated by NR RAN;
	Transfer of unicast data to/from the UE

	DL Reachability area
	Paging area is managed by CN.
	RAN-based notification area is managed by NR RAN;
NR RAN knows the RAN-based notification area which the UE belongs to;
	NR RAN knows the cell which the UE belongs to

	RRC connection
	
	CN – NR RAN connection (both C/U-planes) has been established for UE;
	The UE has an NR RRC connection


We start discussing the FFS-1. In LTE, two solutions are defined in order to optimize the signaling involved when efficiently transitioning back and forth between connected and idle: Rel-13 UP CIoT Optimization (which includes the suspend/resume procedures) and the Rel-14 light connection (which is been specified). These two solutions share the functionality that the UE AS Context is stored in the UE and the eNB (that suspended the UE); however, the Rel-14 feature evolves Rel-13 one allowing to keep S1-U interface (while UE is in light connection), to configure a UE specific paging DRX and RAN paging area, and to allow that an eNB triggers paging to a UE in light connection upon reception of DL data. Therefore for LTE, a UE in idle mode with a suspend indication keeps the UE AS context, and a UE with a light connection indication is considered as part of RRC_CONNECTED state.  
In NR, the modeling discussion for the RAN INACTIVE state or sub-state is postponed for the NR WI phase. In addition, we see important to confirm that NR design will not define any solution that releases the NG-C/U interface while allows the UE and gNB to keep the UE AS stored (as it was done in Rel-13 UP CIoT Opt.).
Proposal 1. The NR design will not define a mechanism that releases the NG-C/U interface associated with a UE while keeping the UE AS context stored on gNB and UE (like in Rel-13 suspend/resume).
Proposal 2. For a UE in NR RAN IDLE, the UE AS context is not stored in any gNB or in the UE, with the only exception dependent to RAN modelling of INACTIVE (sub)state.
For completeness, we suggest adding the point that for a UE in IDLE, the RRC connection is released.
Proposal 3. For a UE in NR RAN IDLE, the RRC Connection is released, with the only exception dependent to RAN modelling decision of INACTIVE (sub)state.

Similar to LTE, it should also be captured that a UE in NR RAN IDLE or INACTIVE supports PLMN search, including the periodic background search mechanism. 
Proposal 4. A UE in NR RAN IDLE or INACTIVE supports PLMN search, including the periodic background search mechanism (similarly to LTE).
In addition, for a UE in NR RAN INACTIVE, we see important to also confirm the general understanding that the MME is not aware (as NG-U is kept), and that envision to also define this feature transparent to UE NAS.
Proposal 5. MME is not aware when a UE is in NR RAN INACTIVE (i.e. MME sees the UE as connected).

Proposal 6. NR design will aim to define NR RAN INACTIVE state transparent to NAS layer (including both UE and MME side).
The table 2 below shows the new points to be captured within section 5.5.2 of the TR 38.3804.
	
	NR RAN IDLE
	NR RAN INACTIVE
	NR RAN CONNECTED

	Mobility handling
	Cell re-selection;
PLMN search;
	Cell re-selection;
PLMN search;
	Network controlled, i.e. handover within NR and to/from E-UTRAN

	UE AS context
	The UE AS context is not stored in any gNB or in the UE;
	The UE AS context is stored in at least one gNB and the UE;
	The UE has an AS context in NR

	DL reachability mechanism
	Paging is initiated by CN;
	Notification is initiated by NR RAN;
	Transfer of unicast data to/from the UE

	DL Reachability area
	Paging area is managed by CN.
	RAN-based notification area is managed by NR RAN;

NR RAN knows the RAN-based notification area which the UE belongs to;
	NR RAN knows the cell which the UE belongs to

	RRC connection
	NR RRC connection associated to a UE is released
	CN – NR RAN connection (both C/U-planes) has been established for UE;
	The UE has an NR RRC connection

	NAS /MME state
	IDLE
	CONNECTED
	CONNECTED


Proposal 7. To capture the proposals 1-6 TR 38.3804, taken the summary table 2 as reference for section 5.5.2.

2.2 NR RAN states transition
This section focuses on the NR RRC state transitions more related to the legacy LTE ones (i.e. CONNECTED and IDLE), as well as, the associated inter-RAT transition. As INACTIVE is a new NR state and requires further details, the state transition between INACTIVE and CONNECTED are discussed in separate contributions [1], [2].
The general understanding is that the transition from CONNECTED and IDLE would still be required in NR same as LTE, independently on whether other optimizations are also defined (e.g. if INACTIVE where defined as a sub-state of CONNECTED or IDLE). Therefore a procedure will be defined to establish the RRC connection, which would allow the UE state transition from NR_RRC_IDLE to NR_RRC_CONNTECTED, and another procedure to release the RRC connection and the UE state transition from NR_RRC_CONNTECTED to NR_RRC_IDLE.
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Proposal 8. The establishment connection procedure is used to establish the NR RRC connection for a given UE and to transition its state from NR_RRC_IDLE to NR_RRC_CONNTECTED.
Proposal 9. The release connection procedure is used to release the NR RRC connection of a given UE and to transition its state from NR_RRC_CONNTECTED to NR_RRC_IDLE.

For inter-RAT transition between LTE and NR, at least similar mechanism as in LTE are foreseen necessary. A UE in NR_RRC_CONNECTED could be handover by the network to an LTE cell, where the UE would be in (E-UTRAN) RRC_CONNECTED, and viceverse. Moreover SA2 also defined that inter-RAT HO between NR and LTE connected to EPC is optional. In addition, a UE in NR_RRC_CONNECTED could be release with redirection to an LTE cell, where the UE would be in (E-UTRAN) RRC_IDLE, and viceverse from E-UTRA RRC_CONNECTED to NR_RRC_IDLE. On other hand, A UE in NR_RRC_IDLE could do cell reselection to an LTE cell where the UE would be in (E-UTRAN) RRC_IDLE, and viceverse. 
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Proposal 10. The handover procedure is used by the network to move a UE that is in NR_RRC_CONNECTED to an NR cell into an LTE cell where the UE will be in E-UTRA RRC_CONNECTED, and viceverse.
Proposal 11. The cell (re)selection procedure is used by a UE to move from camping in an NR cell (where the UE was in NR_RRC_IDLE) to an LTE one (where the UE will be in E-UTRA RRC_IDLE), and viceverse.

Proposal 12. The release connection procedure with redirect could be used to release the NR RRC connection of a given UE and redirect the UE into an LTE cell. This release connection procedure with redirect from NR to LTE transitions the UE state from NR_RRC_CONNECTED to E-UTRA RRC_IDLE.
Proposal 13.  The release connection procedure with redirect could be used to release the E-UTRA RRC connection of a given UE and redirect the UE into an NR cell. This release connection procedure with redirect from LTE to NR transitions the UE state from E-UTRA RRC_CONNECTED to NR_RRC_IDLE.
On summary, the UE state transition diagram for NR RRC CONNECTED and IDLE, as well as, between NR and E-UTRA would look as follow:
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Proposal 14. To capture in the TR 38.3804 the UE state transition diagram between NR_RRC_CONNECTED and NR_RRC_IDLE, as well as, between NR and E-UTRA (which is aligned with previous proposals 8 to 13).

3 Conclusion

The proposals captured are the following:
Proposal 1.
The NR design will not define a mechanism that releases the NG-C/U interface associated with a UE while keeping the UE AS context stored on gNB and UE (like in Rel-13 suspend/resume).
Proposal 2.
For a UE in NR RAN IDLE, the UE AS context is not stored in any gNB or in the UE, with the only exception dependent to RAN modelling of INACTIVE (sub)state.
Proposal 3.
For a UE in NR RAN IDLE, the RRC Connection is released, with the only exception dependent to RAN modelling decision of INACTIVE (sub)state.
Proposal 4.
A UE in NR RAN IDLE or INACTIVE supports PLMN search, including the periodic background search mechanism (similarly to LTE).
Proposal 5.
MME is not aware when a UE is in NR RAN INACTIVE (i.e. MME sees the UE as connected).
Proposal 6.
NR design will aim to define NR RAN INACTIVE state transparent to NAS layer (including both UE and MME side).
Proposal 7.
To capture the proposals 1-6 TR 38.3804, taken the summary table 2 as reference for section 5.5.2.
Proposal 8.
The establishment connection procedure is used to establish the NR RRC connection for a given UE and to transition its state from NR_RRC_IDLE to NR_RRC_CONNTECTED.
Proposal 9.
The release connection procedure is used to release the NR RRC connection of a given UE and to transition its state from NR_RRC_CONNTECTED to NR_RRC_IDLE.
Proposal 10.
The handover procedure is used by the network to move a UE that is in NR_RRC_CONNECTED to an NR cell into an LTE cell where the UE will be in E-UTRA RRC_CONNECTED, and viceverse.
Proposal 11.
The cell (re)selection procedure is used by a UE to move from camping in an NR cell (where the UE was in NR_RRC_IDLE) to an LTE one (where the UE will be in E-UTRA RRC_IDLE), and viceverse.
Proposal 12.
The release connection procedure with redirect could be used to release the NR RRC connection of a given UE and redirect the UE into an LTE cell. This release connection procedure with redirect from NR to LTE transitions the UE state from NR_RRC_CONNECTED to E-UTRA RRC_IDLE.
Proposal 13.
The release connection procedure with redirect could be used to release the E-UTRA RRC connection of a given UE and redirect the UE into an NR cell. This release connection procedure with redirect from LTE to NR transitions the UE state from E-UTRA RRC_CONNECTED to NR_RRC_IDLE.
Proposal 14.
To capture in the TR 38.3804 the UE state transition diagram between NR_RRC_CONNECTED and NR_RRC_IDLE, as well as, between NR and E-UTRA (which is aligned with previous proposals 8 to 13).
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