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1.
Introduction
In WG3#97 meeting, RAN3 sent an LS regarding definition of RAN Notification Area in RRC_INACTIVE as below:
	1. Overall Description:

RAN3 would like to inform RAN2 that RAN3 is considering to agree on the following definition of a RNA (RAN Notification Area) for UE in Inactive State as follows:

A RAN Notification Area is a subset of the registration area of the UE and is either:

· List of cells – option 1

· List of RAN Area IDs (as described below) – option 2

· List of TAIs – option 3 (core network’s Registration Area for the UE)

Option 2 is defined as follows:

· A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping

· Anchor gNB can configure the UE with RNA (RAN notification area) = list of RAN areas

· RAN area ID is defined as TAI + RANAC (RAN Area Code)

· RANAC size is FFS (suggested between 6 to 8 bits) and to be broadcast by cells in addition to TAC

The three options are to be supported as a package.

RAN3 would like to request RAN2 to provide feedback on the feasibility of radio protocol support for the above three options. 

2. Actions:

To RAN2 group:

ACTION: 
 RAN3 would like to request RAN2 to provide feedback on the feasibility of radio protocol support for the above three options. 


In this discussion paper we present our view on definition of RAN Notification Area in RRC_INACTIVE.
2
Discussion
What we expect through introducing RRC_INACTIVE is to improve the UE access latency as well as UE power consumption compared to state transition from RRC_IDLE to RRC_CONNECTED. If the context fetch of the UE from the anchor gNB is failed while in RRC_INACTIVE, the UE has to establish new RRC connection for transmitting MO data/signalling or receiving data. Of course, RAN2 has optimized this failure case as a fall-back procedure, but in terms of time delay and signalling cost, it is not much different from the delay which it takes to establish a new RRC connection from RRC_IDLE to RRC_CONNECTED. Therefore, to get as much benefit as possible from RRC_INACTIVE, 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. Considering these aspects, we think the RNA should be configured UE-specific and flexible.
Proposal 1. The RNA is configured in UE-specific.
Considering that working assumption “Xn should be available in RAN notification area” made by RAN3 at NR Ad hoc meeting and there is no discussion on NG context fetch so far, from RAN2 perspective the key point in configuring the UE-specific RNA will be the existence of the Xn interface. In addition, the anchor gNB may be difficult to figure out a route for UE context fetch via multi hop (which means receiving UE context through multiple cell). Therefore, it is natural that the anchor gNB configures the RNA to enable context fetch with minimal hops and we think that the RNA in this sense will not be considerably large.

Observation 1. Based on the RAN3 working assumption, the RNA will be configured depending on the presence of the Xn interface, so the size of RNA will not be considerably large.

Based on the above, we will consider three options suggested by LS.

Option 1. List of cells based solution.
For the UEs with high mobility, the RNA with lots of cell is more suitable, meanwhile for stationary UEs, the RNA consisting of a single cell may be meaningful and beneficial. Considering that list of cells based solution has best granularity among the three options, list of cells based solution will be a good baseline to how to define the RNA. In addition, one of the benefit of this option is there will be no extra signalling overhead because the gNB already broadcasts its cell Identity via minimum SI. 
Proposal 2. List of cells based solution is a good baseline for UE-specific and flexible RAN Notification Area.

Option 2. List of RAN Area IDs based solution

There may be two ways to implement a list of RAN Area IDs based solution. The one is that one new RAN Area ID maps to one cell Identity. The other way is new RAN Area ID may represent a cell or a group of cells by the network configuration. In our understanding, other companies that prefer to use list of RAN Area IDs based solution think that a RAN Area ID would be common across several cells. Thus, if RAN2 agrees to use list of RAN Area IDs based solution, we also think that it would be more efficient using the second method mentioned above. 

Considering that the suggestion of definition of RAN Area ID above, list of RAN Area IDs based solution need to be managed centrally in central units such as AMF and O&M. Therefore, it is difficult to dynamically change the cell(s) or gNB(s) of a given RAN Area ID. In addition, according to the RAN3 LS, RAN3 assumes that A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping. That is, a cell can belong to only one RAN Area ID, and after a single RAN area ID is allocated, there will be hardly change. Thus, it is difficult to configure the UE-specific RNA with this solution.
In terms of the scalability, this solution has benefit compared to list of cells based solution. However, broadcasting the RAN Area ID in minimum SI in this solution causes signalling overhead to all UE even not in RRC_INACTIVE. On the other hands, in the case of using the list of cells based solution, signalling overhead occurs only to UEs that transits to RRC_INACTIVE.
Proposal 3. If RAN2 agrees to use list of RAN Area IDs based solution, RAN Area ID is common across several cells.
Observation 2. According to the RAN3 LS, a TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping. Thus, it is difficult to configure the UE-specific RNA with this solution.
Proposal 4. In terms of the scalability, list of RAN Area IDs based solution has benefit but it causes signalling overhead to all UE even not in RRC_INACTIVE.
Option 3. List of TAIs solution
According to the description of this option in LS, list of TAIs solution means that the RNA is considered the same as Registration Area for the UE. However, we cannot guarantee that there will be Xn interface between all gNBs in the registration area like working assumption made by RAN3. In addition, originally CN tracking Area and CN-initiated paging is configured in consideration of the UE in RRC_IDLE but since the UEs in RRC_INACTIVE has a connection between the 5G-CN and gNB, list of TAIs is based solution is not suitable for the UEs in RRC_INACTIVE.
Observation 3. We cannot guarantee that there will be Xn interface between all gNBs in the registration area. In addition, CN tracking Area and CN-initiated paging is configured in consideration of the UE in RRC_IDLE.
Proposal 5. List of TAIs is based solution is not suitable for the UEs in RRC_INACTIVE.
For quite some time, RAN2 has discussed the definition of RNA with aiming to converge into a single solution. This is because RAN2 assumes that converging into a single solution is more beneficial than maintaining multiple options and letting the network select one of the options. In addition, we think that even though there are multiple RNA configuration options in the network, the options that the network or vendor uses are likely to be just one. Considering that, as suggested by RAN3, using multiple options as a package would generate rather unnecessary parameters and increases the complexity of implementation of network and specification.
Proposal 6. RAN2 aims to converge into a single solution in defining RNA rather than using multiple options as a package.
However, as we have seen, each option has both pros and cons. Therefore, for optimization, we can consider to use of available different types of identifiers, if necessary for the list of cells based solution. 
Proposal 7. For optimization, consider to use a combination of different types of identifiers if necessary for the list of cells based solution.
3 Conclusion
In this discussion paper we have presented our views and considerations on definition of RAN Notification Area in RRC_INACTIVE. Based on the discussion we propose the following:

Proposal 1. The RNA is configured in UE-specific.
Observation 1. Based on the RAN3 working assumption, the RNA will be configured depending on the presence of the Xn interface, so the size of RNA will not be considerably large.

Proposal 2. List of cells based solution is a good baseline for UE-specific and flexible RAN Notification Area.

Proposal 3. If RAN2 agrees to use list of RAN Area IDs based solution, RAN Area ID is common across several cells.
Observation 2. According to the RAN3 LS, a TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping. Thus, it is difficult to configure the UE-specific RNA with this solution.
Proposal 4. In terms of the scalability, list of RAN Area IDs based solution has benefit but it causes signalling overhead to all UE even not in RRC_INACTIVE.
Observation 3. We cannot guarantee that there will be Xn interface between all gNBs in the registration area. In addition, CN tracking Area and CN-initiated paging is configured in consideration of the UE in RRC_IDLE.
Proposal 5. List of TAIs is based solution is not suitable for the UEs in RRC_INACTIVE.
Proposal 6. RAN2 aims to converge into a single solution in defining RNA rather than using multiple options as a package.
Proposal 7. For optimization, consider to use a combination of different types of identifiers if necessary for the list of cells based solution.

