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1 Introduction

In the NR Adhoc RAN2 meeting some of agreements have been made about RAN notification area configuration for INACTIVE state, as listed below:
Agreements:

1
RAN2 understanding is that the UE will perform RRC signalling in order to perform a CN update whenever it leaves its registered TA (as a consequence of the RRC signalling the RAN is aware of the UE's location)

2
Support option 2 (cell list) and/or option 3 (RAN id) (FFS which one or both)

Final selection of option 2 (cell list) and/or option 3 (RAN id) will be concluded in the WI phase.

In RAN2-98, the discussion of RAN notification area is continued but no consensus is reached so far.
In this contribution, we will further discuss the FFS for RAN notification area configuration for INACTIVE UE.
2 Discussion 
2.1 RAN notification area configuration Options
It has been agreed that the final selection of RAN notification area configuration will be discussed between cell list option and RAN ID options. There also has some concerns to use Tracking Area ID as RAN notification area. In the section, we will provide analysis on these three options.

Cell list option
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Figure 1: RNA with cell list

In this option, the anchor gNB configures a cell list to INACTIVE UE by dedicated signaling according the Xn availability and UE specific characters, for example UE speed, UE history information, etc., as shown in figure 1.
With this option, each UE may have different RAN notification area. Given that it has been agreed that the identity of NR cell is determined based on information provided in system information (“there will be a unique global Cell ID broadcast in system information of NR Cell”), the UE is able to know whether it moves to a cell that belongs to the configured paging area or not by comparing the cell identifier of the serving cell with the notification area configuration received from the anchor gNB.
RAN ID option
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Figure 2: RNA with RNA ID

In this option, The cell group for a notification area could be preconfigured by OAM in the network side at cell group level, and all the cells belonging to one paging area broadcast the same RAN notification area identity (e.g. RNA ID=1, RNA ID, etc) as shown in figure 2. The UE may be configured with notification area ID. The UE is able to know if the notification area changes or not by checking notification area identity in the system information broadcasting from the serving gNB. To support flexible configuration of notification area, a cell could belong to several notification areas, the anchor gNB could configure different area to different (group of) UE. This could archive some kind of flexibility, but it is UE group specific area rather than UE specific, because there should have an upper bound for supported the notification areas for one cell.
CN Tracking Area ID option

This option could be considered as special case for RNA ID option where the RNA ID equals to CN tracking area ID. This option could reduce the complexity for network planning for RNA area.  
2.2 Harmonization of the options
For configuration flexibility point of view, the cell list option could outperform RAN ID based solution consider the fact than the cell list for a specific UE could be constructed according to Xn availability and UE specific characters, for example UE speed, UE history information. Therefore, the cell list shall be supported to configure RAN notification area.

Proposal 1: cell list shall be supported to configure RAN notification area.
However, with respect to the signaling overhead, configuration of notification area by cells list may need large signalling size if the notification area includes lots of cells. Configuration of notification by RNA ID or Tracking are ID in sib could minimize the signalling cost in such case. Therefore, the RNA ID or CN Tracking area ID solution could be complementary for cell list option if the RAN notification area includes lots of cells. 
Comparing with RNA ID, the CN Tracking area ID option disallow the possibility of building a separate RAN based notification area which could be smaller than Tracking area. The CN Tracking area is deployed to balance the load for tracking area update and the load for CN initiated paging and usually consists of hundreds of base stations. It is very inflexible to directly apply such a huge area to RAN notify area, and it also violate the rules that the function of each protocol shall be independent to each other. Therefore we suggest not to use CN tracking area as RAN notification area.
Proposal 2: The RNA ID solution could be a complementary option to cell list option for the RAN notification area includes lots of cells.
To support RNA ID solution, we have two options:

Option 1 explicit RNA ID in sib

The straightforward solution is to introduce new RNA IDs in system information. Each cell could broadcast several RNA IDs in the system information, the actual area of one RNA could be up to implementation of network planning.

Option 2 implicit RNA ID in sib:

We assume that the Cell ID broadcast in system information consist of gNB ID part as cell identifier in LTE, for the cells in one gNB, there will have same common MSB bits (gNB ID part) in the cell identify. It would be possible to use gNB ID as the RNA ID for the cells in one gNB. However, it is usually invisible to the UE how to split the gNB ID and cell ID in Cell Identity to keep forward compatibility. Instead, it may be possible to configure X bits MSB of Cell Identities in one RAN notification area as the RNA ID to reduce the configuration signalling size. 
In such case, it is no need to introduce an addition RNA id broadcast in system information. For example, as shown in the figure below, the gNB1 comprises of 6 cells with ECI from 0000000000 0000010001 00000001 to 0000000000 0000010001 00000110. The 25 bits MSB are the common part of the CIs of the cells in the gNB1. The anchor eNB could configure the 25 bits or less MSB of Cell ECI as the RNA ID. 
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Figure 3: use common bits of ECIs as RNA ID

By different lengthen of x bits MSB (RNA ID) as shown in the figure 4, depend on the deployment, it could be used to configure RNA includes: 
1) Part of cells in one gNB(lengthen of X>gNB ID part bits) , or

2) All cells in one gNB (lengthen of X=gNB ID part bits) or
3) Cells from multiple gNBs(lengthen of X<gNB ID part bits) 
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Figure 4: use common bits of ECIs as RNA ID
For the scenario where common MSB bits are not sufficient to configure the RAN notification area, the cell list configuration and RNA id also could be combined as shown in the following table 1:

Table 1: configuration example for the combination of RNA ID and cells list

	RAN notification area
	RNA ID 1
	X bits MSB value

	
	Cell ID 1
	

	
	Cell ID 2
	

	
	…
	


Summary of the options:

Explicit RAN ID option provide the flexibility that the gNB could configure any pre-planned cells as one RNA ID by broadcast the RNA ID in the sib. However, explicit RNA ID option will increase the deployment complexity to plan the RAN notification area and also increase the load on system information. The explicit option also could not achieve a per-UE basis flexibly considering the RNA needs to be planned in advance. 
The implicit option provide a per UE basis flexibility and doesn’t need additional network planning for RAN area. There has the restriction that the eNB can’t configure some cells without common bits in one RNA by one RNA ID, however this could be achieved by the complementary from cell list option.
Proposal 2: RNA ID could be configured as the X MSB bits of cell ID.
Proposal 3: Combination of cellist and RNA ID could be supported to configure RAN notification area.
Proposal 4: explicit RNA ID is sib could be studied further.
3 Conclusion
In this contribution, we discussed the selection of RAN notification area, and propose:
Proposal 1: cell list shall be supported to configure RAN notification area.
Proposal 2: RNA ID could be configured as the X MSB bits of cell ID.
Proposal 3: Combination of cellist and RNA ID could be supported to configure RAN notification area.
Proposal 4: Explicit RNA ID is sib could be studied further.
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