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Discussion and decision
1 Introduction

This contribution discusses the key functionality associated with the RAN notification area (referred as RNA for simplicity), considering the agreements taken in the NR SI phase captured in TR 38.804 (shown below) and the RAN2#98 meeting discussion and offline where it was explained that companies may be opened to compromise on defining a cell list or a TA list.

A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, whereupon:

· a notification area can cover a single or multiple cells, and can be smaller than CN area;

· a UE does not send any "location update" indication when it stays within the boundaries of the notification area;

· leaving the area, a UE updates its location to the network.

There are several different options on how the RAN-based notification area can be configured:

· List of cells;
· A UE is provided an explicit list of cells (one or more) that constitute the RAN-based notification area.

· RAN area.
· 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.

NOTE 1:
It will be decided in the work item phase whether to support both options, list of cells and RAN area ID, or only one of them.

NOTE 2:
A list with cells may contain only one entry implementing RAN-based notification area comprising one cell.

For this discussion, it is also important to highlight the following points progressed in last RAN3 meeting:

RAN3 working agreement:
Xn should be available in RAN notification area

RAN3 agreement: 

RAN area is a subset of TA, hence RNA is a subset of the registration area
2 Discussion
A RAN-based notification area is defined to support mobility of UEs in inactive mode of operation. While moving within the RAN notification area, the UE performs ‘cell’ reselection procedure moving from one ‘cell’ to another [1] [2]. As per agreement, in NR, depending on network preference, the RNA should be completely configurable, as a single ‘cell’ or a group of ‘cells’. At the same time, in some networks, it may be preferred to maintain the CN based tracking area concept at the RAN level and make provisions for RAN to utilize the same procedure accordingly. It should be possible to allow that configurability as well, even as it is not clear about the tight interworking between NR RAN and LTE eNB.
Observation 1. RAN based notification area could be assumed to be the same as CN location area if inactive mode is supported and even no explicit configuration is provided.
SA2 already agreed that the idle mode and corresponding tracking at CN location area level exist in NR. Therefore, a given CN location area similar to tracking area as defined in LTE is assumed. This area, identified by a corresponding code, which typically consists of a number of ‘cells’ belonging to same or different gNBs will also be defined for NR. The serving ‘cell’ of the UE typically broadcasts this location area code (16 bits) where it belongs to and its ‘cell’ identity (28 bits) in system information. The idle mode UE performs the CN location Update procedure based on this information by comparing the broadcast CN location code to the list that it received earlier from the network (e.g. during attach).   It is also assumed that the UE will perform CN location area update procedure in idle mode when it crosses the CN location area boundary, similar to TAU in LTE. We think that the CN location area update procedure could be considered baseline for RAN level location area update as UE NAS would trigger the activation of the RRC connection in order to send the CN Location Area Update. In this way, no additional RAN level location update signalling is necessary and there will be less frequent updates. 

Observation 2. A UE in INACTIVE mode triggers the activation procedure due to CN Location Area Update when crossing the CN location area boundary as with any NAS signalling (note that the same UE NAS notification of CN Location Area Update is also done by UEs in CONNECTED or IDLE mode).

Companies were not able to conclude on whether the usage of a RAN area ID was beneficial or not for NR design during the NR SI phase. As a baseline agreement, we suggest not to consider this option unless there is direct motivation from operators on their deployment needs.
On other hand, companies suggested to have the option of TA list for the deployment where list of cell may not be sufficient. Taken LTE as baseline, a given tracking area (TA) which typically consists of a number of cells is identified by the tracking area code. The serving cell of the UE broadcasts the tracking area code (16 bits) where it belongs to and its cell identity (28 bits). The idle mode UE performs the TAU procedure based on this information, when it moves outside the TAI list that it received earlier from the CN. Therefore a UE in INACTIVE may be able to use the CN-configured TA list or alternatively even a new RAN-configured TA list (understanding that the AMF will share with the gNB the CN-configured TA list associated with a given UE).

Proposal 1. RAN-based notification area (RNA) can be configured via a list of cells or a list of TAIs.
3 Conclusion

The observation captured is the following:
Observation 1.
RAN based notification area could be assumed to be the same as CN location area if inactive mode is supported and even no explicit configuration is provided.
Observation 2.
A UE in INACTIVE mode triggers the activation procedure due to CN Location Area Update when crossing the CN location area boundary as with any NAS signalling (note that the same UE NAS notification of CN Location Area Update is also done by UEs in CONNECTED or IDLE mode).


The proposal captured are the following:
Proposal 1.
RAN-based notification area (RNA) can be configured via a list of cells or a list of TAIs.
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