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Introduction
TR 38.804 [1] lists the following two alternatives on how the RAN-based notification area (RNA) can be configured:
1) Alt 1: cell list; 
· A UE is provided an explicit list of cells (one or more) that constitute the RAN-based notification area. 
2) Alt 2: RAN area list. 
· 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. 
Additionally, a TA list was discussed in RAN2#98, but no consensus is achieved. Recently, RAN3 sent a LS on definition of RAN notification area in inactive state, where RAN3 requests RAN2 feedback on the feasibility of radio protocol support for the above three alternatives [2]. In this contribution, we discuss the characteristics of the three alternatives and analyze the feasibility of them.
Discussion
All three options ( list of cells, list of RNA Area ID and list of TAIs have also been discussed in RAN2 in previous meeting.  option 1: list of cell IDs and option 2: list of RAN Area ID were captured in stage 2. However option 3: List of TAIs is still opened in RAN2.
Analysis of “cell list”
Option 1 uses cell ID list. Each inactive UE needs to be configured a cell list as the RNA through dedicated signaling. In the existing mechanism, each cell broadcasts its cell ID, which enables the UE to judge whether the camped cell belongs to its configured “cell list”. So there is no extra broadcast overhead in this alternative. However, when the RNA is very large (i.e. there is lots of cells in the “cell list”), the overhead of dedicated signaling will be very high. 
In addition, in Option  1 each UE’ RNA is configured at cell level and independent of other UEs’ RNAs, so RNA can be carted for specific UE needs.  From signaling point of view and radio protocol support, the option 1 is feasible. 
Observation 1: Option 1(list of cells as RNA configuration) is feasible from radio protocol point of view. 
Analysis of “RAN area list”
Option 2 uses RAN area ID list. The cell group for each RAN area ID can be preconfigured via OAM. This method uses dedicated signaling to configure list of RAN area IDs (RNA) to inactive UE. Besides, each cell broadcasts (at least one) RAN area ID which the cell belongs to, i.e., there is extra broadcast overhead compared to “cell list”. However, because in option 2 the number of RAN area ID is usually much smaller than that of cell ID in option 1, option 2 can achieve less overhead of dedicated signaling for RNA configuration per UE, especially when the RNA is large.
In case of “RAN area list” (i.e. option 2), the minimal allocated unit (the cell group in each RAN area) is more than one cell and shared by multiple users, while the minimal allocated unit is just one cell in “cell list” (i.e. option 1) . Consequently, there is more correlation between users in determining the cell group of each RAN area in “RAN area list” than “cell list”. As a result, “RAN area list” has tighter restrictive relationship between users in RNA configuration than “cell list”. Therefore, when the cell group in each RAN area is determined, “RAN area list” has lower UE specific flexibility than “cell list” if the RNA of a UE needs to be changed. Nevertheless, “RAN area list” can adapt to UEs’ characteristics by adjusting the cell group in each RAN area and the number of RAN area to a certain extent. 
According to the RAN3 provided definition, RAN area does not overlap and one RAN area only belongs to one TA. Possible paging misses can be avoided with the configuration of list of RAN Area IDs. From network deployment point of view this is feasible and we have not seen any issue of supporting RAN Area ID from radio protocol perspectives. 
Observation 2: Option 2 (list of RNA Area ID) is feasible from radio protocol perspectives. 
Analysis of “TA list”
Use of TA list alone has problem of paging in an area which is unnecessarily large.  Thus, an optimisation is proposed in [3] such that TA list combined with  “a network function for collection of paging assistance data”. Compared to “RAN area list”, in this alternative it is not necessary for each cell to broadcast RAN area ID which the cell belongs to. Meanwhile, the Working Assumption of “Xn should be available in RAN notification area” has been reached in RAN3 [4]. However, the Xn connectivity cannot be guaranteed between any two gNBs within TA or TA list, which will increase the possibility of RAN paging failure.
As to “TA list”, “a network function for collection of paging assistance data” comes from the UE location estimation in CN, which makes the paging range shrink to a cell or a group of cell level (i.e. RAN paging). Nevertheless, RAN paging may need to be performed more than once due to inaccuracy of the UE location estimation, which may result in high complexity.
Moreover, compared to option 1, benefit of option 3 has not been identified. 
Comparison
The above analysis is concluded in the following table. It is reasonable that “TA list” is not directly used for RNA configuration in NR.
Table Ⅰ.Comparison of different RNA configuration
	
	advantage 
	disadvantage 

	Cell list 
	1\Higher UE specific flexibility 
2\No extra broadcast overhead
	1\Higher overhead of dedicated signaling for RNA configuration per UE especially when the RNA is large

	RAN area list
	1\Lower overhead of dedicated signaling for RNA configuration per UE especially when the RNA is large
2\Can adapt to UEs’ characteristics (include) by adjusting the cell group in each RAN area and the number of RAN area to a certain extent
	1\Lower UE specific flexibility than “cell list” 
2\Extra broadcast overhead: each cell broadcasts (at least one) RAN area ID which the cell belongs to. 

	TA list
	1\No extra broadcast overhead
	1\Xn available between any two gNBs could not be guaranteed within TA or TA list, which will increase the possibility of RAN paging failure.
2\RAN paging may need to be performed more than once due to inaccuracy of the UE location estimation.


Observation 3: There is no apparent reason for inclusion of “TA list” for RNA configuration in NR.
Conclusion
This contribution discusses three alternatives of RAN-based notification area configuration, which is requested by RAN3 with a LS. We have the following proposals:
Observation 1: Option 1(list of cells as RNA configuration) is feasible from radio protocol point of view.
Observation 2: Option 2 (list of RNA Area ID) is feasible from radio protocol perspectives.
Observation 3: There is no apparent reason for inclusion of “TA list” for RNA configuration in NR. 
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