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1. Introduction
In RAN3-NR#2 AH meeting, RAN3 reached the following WA and agreement on RAN-based notification area (RNA):
RAN3-NR#2 AHC WA/Agreement:

WA: Xn should be available in RAN notification area

RAN paging area is a subset of TA, hence RAN notification area is a subset of the registration area
In this contribution we discuss the issue of how to guarantee that for a given UE the RAN-based notification area (RNA) configured by a gNB is a subset of the UE registration area that is configured by the CN. 
2. Discussion

2.1 Interpretation of WA/Agreement on RNA
In RAN3-NR#2 AH, the discussion on UE RAN area, RNA, and registration area, resulted in RAN3 agreement that:

RAN paging area is a subset of TA, hence RAN notification area is a subset of the registration area 
In our understanding, the first part of the agreement (i.e. RAN paging area is a subset of TA) means that for a given UE the RAN paging area (i.e. RAN area (RANA)) should belong to one TA, i.e. RANA should not cross two TAs. 
Figure 1 shows two examples of RAN area planning: (a) RANA belongs to one TA, and (b) RANA belongs to two TAs. The case shown in Figure 1 (b) should not occur. We assume that this can be guaranteed by the operator during the planning stage of the RAN area and TA.
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Figure 2: two examples of RANA planning: (a) each RANA belongs to one TA, (b) RANA4 belongs to two TAs

The second part of the agreement is that RAN notification area is a subset of the registration area. Figure 2 shows two examples of RAN-based notification area configuration for a UE: (a) RNA (RANA5, RANA6, and RANA7) is part of the UE registration area (TA2 and TA3), (b) RNA (i.e. RANA3) is not a subset of the UE registration area (TA2 and TA3). The case shown in Figure 2 (b) should be avoided. 
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Figure 2: two examples of RNA configuration: (a) RNA is a subset of registration area, (b) RNA is not a subset of registration area
The question is how a gNB can guarantee that the configured RNA is part of the UE registration area as shown in Figure 2 (a). This is considering that the RNA and registration area are configured in separated protocol layers (i.e. NAS and AS), by separate entities gNB and CN, respectively. 
In the following we first discuss how to code the RAN area ID, then we provide an answer to the above question.
2.2 RAN area ID
Considering that any RAN area will be within (or a subset of) a particular TA and will not overlap more than one TA, then the RAN area ID can be defined in a way that the TAI becomes a part of the RAN area ID. For example, RAN area ID = {TAI, RAN area Code}, where the “RAN area Code” identifies the RAN area within the TA. 
Figure 3 shows an example of RAN area uniquely identified by means of a ‘global RAN area ID (RANAID)’.  RANAID is a combination of TAI that uniquely identifies the TA, and a RAN area code (RANAC) which uniquely identifies the RAN area within the TA. The TAI consists of PLMN ID, which includes a mobile county code (MCC) and mobile network code (MNC) for the PLMN, and a TAC that identifies the TA within the PLMN.
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Figure 3: Example of defining a RAN area ID based on TAI (i.e. PLMN ID and TAC) and RAN area Code (RANAC).
The gNB will broadcast only TAC and RAN area Code (i.e. RAN area ID within TA) as part of the system information. This would mean less bits to identify a RAN area and consequently less overhead in system information. Hence we propose that:
Proposal 1: RAN area ID is defined based on TA ID, as shown in Figure 3
2.3 Configuration of RNA as subset of UE registration area

In the following we describe a potential method that gNB can use to guarantee the configuration of RNA, to a given UE in the RRC_INACTIVE state, as a subset of the UE’s registration area.
Based on our contribution R3-173030 [5], we assume that the gNB will configure RNA to a given UE in the RRC_INACTIVE state, using either the list of RAN area(s) or using the list of cells taking into consideration, e.g. the UE mobility speed. Moreover we assume that the neighbour gNBs will exchange neighbour cell information including TA information and RAN area information as in LTE during X2 setup procedure. 

In the case of using a list of cell(s) for RNA configuration, the gNB should check the cells’ TAC against the CN configured TA list. If the TA(s) of all cells in the list are within the CN configured TA list, then the RAN notification area, formed by this list of cell, would be a subset of the UE’s registration area. 

On the other hand, in the case of using a list of RAN area IDs for RNA configuration, the gNB can simply check the associated TAC of the RAN area, and if the TAC(s) of all RAN areas in the list are within the CN configured TA list, then the RAN area, formed by this list of RAN area ID(s), would be a subset of the UE’s registration area.
Finally, in order to perform RNA configuration (above), the gNB needs to obtain the information on the UE’s registration area configuration from the CN. For example, during the initial UE context setup procedure, or immediately after tracking area update (TAU). 
Proposal 2: CN to inform gNB of the TA configuration (i.e. list of TAs) of a given UE

3. Conclusion

This contribution discusses the question of how to guarantee that for a given UE the configured RAN-based notification area (RNA) is a subset of the UE registration area. The following are proposals:
Proposal 1: RAN area ID is defined based on TA ID, as shown in Figure 3

Proposal 2: CN to inform gNB of the TA configuration (i.e. list of TAs) of a given UE
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