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Introduction
RAN3 has discussed how to configure RAN-based Notification Area (RNA) to the UE in INACTIVE state for a long time but it is still drifted due to the Xn connectivity issue for the RNA. In fact, whether Xn should be guaranteed for a whole RNA and whether a TA can be configured as part of the RNA are separate – not every single TA in the real deployment is lack of Xn connectivity between all nodes. Based on that and also on the progress of the RNA configuration signalling support, this contribution proposes to agree and conclude the RNA configuration for the sake of progress.
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Discussion

From LSes communicated between RAN2 and RAN3 [1][2], both wsorking groups have confirmed that three solutions on the RAN-based Notification Area (RNA) definition are technically feasible, which are:

· Option 1: List of cells;

· Option 2: List of RAN Area IDs, 

· 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 + RsANAC (RAN Area Code)

· RANAC size is FFS (suggested between 6 to 8 bits) and to be broadcast by cells in addition to TAC
· Option 3: List of TAIs
RAN2 clearly states that they support all the options and have started to progress on how to configure the RNA to the UE and additional information of RANAC (RAN Area Code) to be broadcasted in the system information for the support of Option 2 [3]. Moreover, the Option 3 is going to be implemented as a subset of Option 2 as stated in the reply LS [2]. Such nested structure is natural as RAN area is a partition of a TA. From specification point of view, defining identifier (RANAC) on top of a particular TA is an efficient and natural choice for its partitions. This allows to configure a TA as a whole by simply not signalling RANACs for that particular TA. Therefore, based on the Option 2 signalling, no additional efforts are required to configure a whole TA from the RRC signalling point of view. As long as we agree to support the Option 2, configuring a whole TA as part of the RNA comes free.

Observation 1: Both RAN2 and RAN3 have confirmed that three RNA solutions are technically feasible. 
Observation 2: The TA-based option can be implemented as a subset of the list of RAN area IDs option.

Observation 3: No additional efforts are required to configure a whole TA based on the list of RAN area IDs option signalling.
Observation 4: As long as we agree to support the list of RAN area IDs option, configuring a whole TA as part of the RAN-based Notification Area (RNA) comes free.
However, currently in RAN3, whether Xn connectivity should be guaranteed within the whole RNA is blocking the progress, even how to configure RNA. 

In fact, whether Xn should be guaranteed for the whole RNA and whether a TA can be configured as part of the RNA are separate. It is true that a tracking area is conceptually a big area, but this does not mean that every single tracking area (TA) in the real deployment is lack of Xn connectivity between all nodes. How to deploy and manage TAs and the Xn connectivity within is up to mobile operators – in some of the real network, there may be a single or multiple TAs having Xn connectivity between any RAN nodes within. Moreover, it is technically feasible that Xn interface can be defined between any RAN nodes within a single AMF by following the NG transport links. As long as there can be a single or multiple TAs with Xn connected in-between all nodes, a whole TA should be able to be configured as part of the RAN-based Notification Area.

Observation 5: Currently in RAN3, whether Xn connectivity should be guaranteed within a whole RNA is blocking the progress, even how to configure RNA.
Observation 6: In fact, whether Xn should be guaranteed for a whole RNA and whether a TA can be configured as part of the RNA are separate.
Observation 7: How to deploy and manage a tracking area is up to mobile operators. In some real network deployment, there can be a single or multiple TAs having Xn connectivity between any RAN nodes within. 

Based on the above observations, we propose the following:

Proposal 1: For the sake of progress, RAN3 to agree that a whole TA should be able to be configured as part of the RNA, and separately discuss whether Xn connectivity should be guaranteed within a whole RNA.
Proposal 2: For the RNA configuration, RAN3 to agree that 

·  Option 1 (list of cells) and Option 2 (list of RAN area IDs) are supported for the possible RNA configurations.
·  A whole TA can be configured via Option 2 (by not signalling RANACs).
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: Both RAN2 and RAN3 have confirmed that three RNA solutions are technically feasible. 

Observation 2: The TA-based option can be implemented as a subset of the list of RAN area IDs option.

Observation 3: No additional efforts are required to configure a whole TA based on the list of RAN area IDs option signalling.

Observation 4: As long as we agree to support the list of RAN area IDs option, configuring a whole TA as part of the RAN-based Notification Area (RNA) comes free.
Observation 5: Currently in RAN3, whether Xn connectivity should be guaranteed within a whole RNA is blocking the progress, even how to configure RNA.
Observation 6: In fact, whether Xn should be guaranteed for a whole RNA and whether a TA can be configured as part of the RNA are separate.
Observation 7: How to deploy and manage a tracking area is up to mobile operators. In some real network deployment, there can be a single or multiple TAs having Xn connectivity between any RAN nodes within. 

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: For the sake of progress, RAN3 to agree that a whole TA should be able to be configured as part of the RNA, and separately discuss whether Xn connectivity should be guaranteed within a whole RNA.
Proposal 2: For the RNA configuration, RAN3 to agree that 

·  Option 1 (list of cells) and Option 2 (list of RAN area IDs) are supported for the possible RNA configurations.
·  A whole TA can be configured via Option 2 (by not signalling RANACs).

A Text Proposal for TS 38.300 [4] is provided in Section 5.
4

References
[1] R3-173427, “LS on definition of RAN Notification Area in inactive state”, Augest 2017. From: RAN3; To: RAN2;
[2] R2-1712006, “Reply LS on definition of RAN Notification Area in inactive state”, October 2017. From: RAN2; To: RAN3
[3] R2-1800915, “TP on RAN notification area configuration”, Intel Corporation

[4] TS 38.300, “NR; NR and NG-RAN Overall Description; Stage 2 (Release 15)”, 3GPP RAN2/3
5

Text Proposal for TS 38.300

---------------------------------------------------- First Change -------------------------------------------------
9.2.2.3
RAN-Based Notification Area

A UE in the RRC_INACTIVE state can be configured with an RNA, where:

-
the RNA can cover a single or multiple cells, and can be smaller than CN area;

-
a RAN-based notification area update (RNAU) is periodically sent by the UE and is also sent when the cell reselection procedure of the UE selects a cell that does not belong to the configured RNA.

There are several different alternatives on how the RNA can be configured:

-
List of cells:

-
A UE is provided an explicit list of cells (one or more) that constitute the RNA.

-
List of RAN areas:

-
A UE is provided (at least one) RAN area ID and the associated CN Tracking Area ID, where a RAN area is a subset of the corresponding CN Tracking Area;
-
No RAN area ID for a CN Tracking Area ID configured means that the RNA includes this CN Tracking Area as a whole.

-
A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
