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Introduction
This contribution discusses the RAN based tracking area concept and the UE mechanisms for triggering a RAN tracking area update procedure respectively a CN tracking area update procedure.
[bookmark: _Ref178064866]Discussion
Following agreements related to CN tracking area updates while the UE is in RRC_INACTIVE is captured in the meeting report from the RAN2#96 meeting:
Agreement
1.	RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas). 
2. There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.

Accordingly, an area code similar to LTE Tracking Area code will be broadcast in system information in each cell within a NR network. Consequently, an UE in RRC_INACTIVE shall then perform a CN tracking area update when moving into a cell belonging to a new CN Tracking Area (which is not part of the UE registered TA-list).
This UE behaviour should be considered as the baseline when further discussing the procedures and mechanisms when the UE in RRC_INACTIVE is configured with a RAN based tracking area.
It shall be noted that the above agreement only addresses the inactive state. However, we assume the same principles for performing a CN tracking area update in LTE is also valid for NR, i.e. triggering of a CN tracking area update is independent of RRC state.
Proposal 1 [bookmark: _Toc471224502][bookmark: _Toc471224567][bookmark: _Toc471296040][bookmark: _Toc471296059][bookmark: _Toc471298968][bookmark: _Toc471389643]Regardless of RRC state, the UE shall perform a CN tracking area update when moving into a new CN Tracking Area.
Furthermore, following agreements related to the RAN based tracking area is also included in the meeting report from the RAN2#96 meeting:
Agreement
1. RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling
2 There will be a unique global Cell ID broadcast in system information of NR Cell.

Agreements
1	For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.
2	A RAN notification area can cover a single cell or multiple cells


Given the above agreement that the identity of each NR cell is determined based on information provided in system information, a RAN tracking area based on a list of cell identifiers provides the most flexible means to compose a UE-specific notification area that is aligned with the traffic and mobility pattern of the UE, e.g. based on a RAN function for UE statistics collection.
An alternative solution in which a RAN tracking area identity is included in system information of each NR cell can be seen as an optimization of the dedicated signaling solution above, at the cost of additional broadcast signaling and complexity to keep the broadcasted information up to date and consistent within/between the cells. It can also be assumed that this alternative solution will provide less flexibility to align the notification area with the traffic and mobility pattern of the UE.
The list of cell identifiers (alternatively only a single cell) representing the UE-specific RAN tracking area, is included in the same message that will request the UE into RRC_INACTIVE state. The cell list (representing the RAN tracking area) is kept active in the UE as long as the UE stays in RRC_INACTIVE or until the cell list is further modified or possibly removed by the network.
As the UE moves between cells in RRC_INACTIVE state, the UE will send a RAN notification/tracking area update to the network when the cell identity of the new serving cell is not part of the cell list provided by the RAN. If the new serving cell belongs to a new CN Tracking Area, then the UE should trigger a CN tracking area update procedure instead of the RAN notification/tracking area update. During the CN tracking area update, the RAN node of the new serving cell will decide whether to send the UE into RRC_INACTIVE and if so, configure the UE with a new RAN tracking area.
If no cell list is provided to the UE in dedicated signalling, then there is no RAN tracking area configured for the UE, hence the UE will only perform CN tracking area updates when moving into cells belonging to a new CN Tracking Area (which is not part of the UE registered TA-list).

Proposal 2 [bookmark: _Toc469924080][bookmark: _Toc471224504][bookmark: _Toc471224569][bookmark: _Toc471296041][bookmark: _Toc471296060][bookmark: _Toc471298969][bookmark: _Toc471389644][bookmark: _Toc471296042][bookmark: _Toc471296061][bookmark: _Toc471298970]The UE shall perform a RAN tracking area update when moving into a cell not being part of the RAN based paging area unless the new cell belongs to a new CN Tracking Area.
Proposal 3 [bookmark: _Toc471389645]The RAN based tracking area is based on a list of cells provided to the UE in dedicated signalling

Conclusion
In this paper we propose the following:
Proposal 1	Regardless of RRC state, the UE shall perform a CN tracking area update when moving into a new CN Tracking Area.
Proposal 2	The UE shall perform a RAN tracking area update when moving into a cell not being part of the RAN based paging area unless the new cell belongs to a new CN Tracking Area.
Proposal 3	The RAN based tracking area is based on a list of cells provided to the UE in dedicated signalling
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