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1. Introduction
In RAN3#96 meeting, RAN3 discussed the topic of RAN-based notification area (RNA) and the three potential options to configure a UE in the RRC_INACTIVE state with RNA. The options are the list of cells, RAN area IDs, or both. However, in the end, RAN3 did not reach an agreement on whether to support the list of cells, RAN area IDs, or both.
This contribution discusses pros and cons of RNA configuration using the list of cells, RAN area IDs, or both options. 
2. Discussion

RAN2 captured some agreements on the RAN-based notification area in TR 38.804 [2]. However, the following note in [2] is still under discussion in both RAN2 and RAN3:
NOTE 1:
It will be decided in the work item phase whether to support both options, list of cells and RAN area ID, or only one of them.
The following table provides a summary of pros of cons of the configuration of a UE in the RRC_INACTIVE state with RAN-based notification area (RNA), using list of cells, RAN area IDs, or both options.
	RNA Configuration Option
	Definition [2]
	 Pros 
	Cons

	List of cells
	· A UE is provided an explicit list of cells (one or more) that constitute the RNA.
	· High flexibility of RAN area configuration 

· Suitable for small size RNA;
· Suitable for static or semi-static UE
	· Large list of cells may be required in the case of large RNA and/or high UE mobility;
· High signaling configuration to UE in the case of a large size RNA and large list of cells.

	RAN area IDs
	· A UE is provided (at least one) RAN area ID;

· A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
	· More suitable for large size RNA;
· More suitable for high mobility UE
	· Less flexibility; 

· Broadcasting a new RAN tracking area ID in addition to cell ID and TAC means extra overhead to system information.

	Both List of cells and RAN area IDs 
	· A low mobility UE is provided with an explicit list of cells (one or more) that constitutes the RNA;
· A high mobility UE is provided with a list of (at least one) RAN area ID; 

· A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
	· Pros of both options. 
	· Broadcasting a new RAN tracking area ID in addition to cell ID and TAC, means extra overhead to system information.


Observation 1: The configuration of RAN-based notification area, to a UE in RRC_INACTIVE state, using the list of cells option, provides higher flexibility in the configuration of RAN-based notification area size.
Observation 2: The configuration of RAN-based notification area, to UE in RRC_INACTIVE state, using the RAN area IDs option, is more suitable for large size RAN-based notification area and/or high mobility UEs. 

In 5G networks, considering the scenario of a large number of static or semi-static MTC/IoT devices and high mobility UEs existing in the same coverage area. Then, on one hand, it would be beneficial, in terms of signalling overhead, to configure IoT devices with a small size RAN-based notification area (e.g. one cell). On the other hand, for the high mobility UEs, it would be more beneficial to configure the UEs with a larger size RAN-based notification area (e.g. multiple cells) in order to avoid potential increase in signalling overhead, due to frequent notification/tracking area update of high mobility UEs. This scenario would be very challenging for RAN area planning. To this end, it seems beneficial to have the ability to use both configuration options the list of cells and RAN area IDs. This way, IoT devices are configured with smaller size RAN-based notification area using the cell list option, while the high mobility UEs are configured with a larger size RAN-based notification area using the RAN area IDs option.
Observation 3: RAN-based notification area configuration, to a UE in RRC_INACTIVE state, using both the list of cells and the RAN area IDs, could provide the benefits of flexibility and signalling efficiency. Nonetheless, the drawback of additional overhead due to broadcasting a new RAN tracking area ID in addition to cell ID and TAC still exists.  

Proposal: RAN3 should support both options the list of cells and the RAN Area IDs for RAN-based notification area configuration to a UE in the RRC_INACTIVE state.  

3. Conclusion
In this paper, we discuss the pros and cons of three RNA configuration options that are the list of cells, RAN area IDs, or both for UE in the RRC_INACTIVE state. The following are observations and proposal:
Observation 1: The configuration of RAN-based notification area, to a UE in RRC_INACTIVE state, using the list of cells option, provides higher flexibility in the configuration of RAN-based notification area size.
Observation 2: The configuration of RAN-based notification area, to UE in RRC_INACTIVE state, using the RAN area IDs option, is more suitable for large size RAN-based notification area and/or high mobility UEs. 

Observation 3: RAN-based notification area configuration, to a UE in RRC_INACTIVE state, using both the list of cells and the RAN area IDs, could provide the benefits of flexibility and signalling efficiency. Nonetheless, the drawback of additional overhead due to broadcasting a new RAN tracking area ID in addition to cell ID and TAC still exists.  

Proposal: RAN3 should support both options the list of cells and the RAN Area IDs for RAN-based notification area configuration to a UE in the RRC_INACTIVE state.  
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