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1.
Introduction
In 38.300, two alternative options are captured for configuration of the RAN notification area (RNA): cellIdentity list based solution and RAN notification area (RNA) identity based solution. Since RAN2 left this decision to the WI phase. In this discussion paper we present our view on RNA configuration.
2
Discussion
RRC_INACTIVE state in NR can only be beneficial when the resuming RRC connection is successful in most cases and resuming RRC connection via context fetch is faster than an establishing a new RRC connection. If the context fetch of the UE with mobility from the anchor gNB is failed while in RRC_INACTIVE state, the UE has to establish new RRC connection for transmitting MO data/signalling and receiving data. Of course, there is a fall-back procedure, but it is not that different in terms of time delay taken during establishment of new RRC connection from RRC_IDLE to RRC_CONNECTED. Therefore, to get as much benefit as possible from RRC_INACTIVE state, the configuration of RNA should consider aspects such as possibility of successful UE context fetch taking into account the network situation, the mobility of the UE and signalling overhead due RAN-initiated paging. Considering these aspects, we think the RNA should be configured UE-specific and flexible.
Observation 1. RRC_INACTIVE state in NR can only be beneficial when resuming RRC connection is successful in most cases and resuming RRC connection via context fetch is faster than an establishing a new RRC connection.

Proposal 1. The RNA is configured in UE-specific.
In the last meeting, RAN2 aimed to converge to one solution to configure RNA among cellIdentity list based solution and RNA identity based solution. 
With RNA identity based solution, the network should introduce new RNA ID, and the network should broadcast new RNA ID additionally. There may be two ways to implement a RNA identity based solution. The one is that one new RNA ID maps to one cellIdentity. The other way is new RNA ID may represent a cell or a group of cells by the network configuration. In our understanding, companies that prefer to use RNA identity based solution think that one RNA ID would be common across several cells. If RAN2 agrees to use RNA identity based solution, we also think that it would be more efficient using the second method mentioned above. 
One aspect to consider for RNA area configuration is mobility restriction area (e.g. Non-allowed area). With regard to mobility restriction area (e.g. Non-allowed area), both a UE in RRC_IDLE and a UE in RRC_CONNECTED can be handled by the network. For example, if the UE in RRC_IDLE and CM_IDLE moves to a cell belonging to mobility restriction area, the NAS layer of the UE will recognize that it belongs to mobility restriction area based on the “Non-allowed Tracking Area” received by the network, and does not attempt an access. For a UE in RRC_CONNECTED and CM_CONNECTED, the gNB will not perform a handover to a cell belonging to “handover restricted list” which is informed by the AMF when a UE transits to RRC_CONNECTED and CM_CONNECTED. However, a UE in RRC_INACTIVE performs cell reselection while being in CM_CONNECTED, it is impossible not to access the gNB belonging to Non-allowed Tracking Area with the above mentioned handling. We think that the best way to avoid this situation is not to configure a mobility restriction area as a RNA for a UE. However, considering that mobility restriction area is configurable by the Core network, RNA identity based solution is not suitable to apply that information immediately.
Observation 2. Since a UE in RRC_INACTIVE performs cell reselection while being in CM_CONNECTED, from the network perspective, it is impossible to handle not to access to the network. 
Observation 3. Considering that mobility restriction area is configurable by the Core network, RNA identity based solution is not suitable to apply that information immediately.
With cellIdentity list based solution, the gNB would provide a cellIdentity or a list of cellIdentity for the RNA. As a result, there is no extra signalling overhead for UE in RRC_INACTIVE by the network. In addition, RNA is configured as centralized on anchor eNB and any entity does not need to manage the list of cell(s). Thus, the cellIdentity list based solution will be a good baseline to how to define the RNA.
Proposal 2. The cellIdentity list based solution will be a good baseline for UE-specific and flexible RNA configuration.

Although it depends on the network deployment, we could not say that Xn interface is always present in all gNBs and all cells. Considering that there is no discussion on NG context fetch so far, and S1 context fetch is also not supported in LC, the RNA will be configured depending on the presence of the Xn interface. Without direct Xn interface, the gNB would be difficult to figure out a route for context fetch. Thus, it seems to be reasonable that the RNA will be configured to avoid multi hop context fetch (which means receiving UE context through multiple cell). In this sense, the RNA would not be considerably large.
Observation 4. The RNA will be configured depending on the presence of the Xn interface, so the size of RNA would not be considerably large.

However, some companies have a concern about RNA information size when the network configures huge size of area to UE when entering RRC_INACTIVE state with cellIdentity list based solution. If the RAN2 agrees to use cellIdentity list based solution, we can consider optimization to indicate massive number of cells in a compact way. 
One way is to use a combination of available different types of identifiers, if necessary, in the cellIdentity list based solution. According to RAN3 agreement, CN provides “RRC inactive assistance information” including UE specific DRX & Registration Area (TAI list) to NG RAN during N2 activation with the serving NG RAN node to assist RAN’s decision whether the UE can be sent to RRC_INACTIVE state. Therefore, the gNB can use a combination of cellIdentity and CN level tracking area ID depending on the information size for indicating RNA. 
Proposal 3. For optimization, consider to use a combination of different types of identifiers if necessary for the cellIdentity list based solution.
3 Conclusion
In this discussion paper we have presented our views and considerations on RNA configuration of INACTIVE state. Based on the discussion we propose the following:
Observation 1. RRC_INACTIVE state in NR can only be beneficial when resuming RRC connection is successful in most cases and resuming RRC connection via context fetch is faster than an establishing a new RRC connection.

Proposal 1. The RNA is configured in UE-specific.
Observation 2. Since a UE in RRC_INACTIVE performs cell reselection while being in CM_CONNECTED, from the network perspective, it is impossible to handle not to access to the network. 

Observation 3. Considering that mobility restriction area is configurable by the Core network, RNA identity based solution is not suitable to apply that information immediately.
Proposal 2. The cellIdentity list based solution will be a good baseline for UE-specific and flexible RNA configuration.
Observation 4. The RNA will be configured depending on the presence of the Xn interface, so the size of RNA would not be considerably large.

Proposal 3. For optimization, consider to use a combination of different types of identifiers if necessary for the cellIdentity list based solution.
