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1. Introduction
The RRC_INACTIVE UE needs RAN-based notification area (RNA) update, a.k.a. RAN-based location area update (RLAU), periodically and when it reselects to a cell not belonging to the configured RNA. The definition of this area and the area update procedure are left for the WI phase. In RAN2 #98 meeting, we cannot reach a consensus on a single solution for the definition of RAN-based notification area.
In RAN2 NR#2 meeting, we propose the concept of assistant gNB [1]. In this contribution, we focus on RLAU discussion and propose a resume procedure based approach to acquire the updated RNA via the assistant gNB. Possible scenarios based on the locations of anchor gNB and target gNB are investigated first. Some information needed for RLAU is proposed.
2. Discussion
2.1 Scenarios
As the UE enters RRC_INACTIVE state from the RRC_CONNECTED state, the UE context is kept in the UE, the anchor gNB and the 5GC (5G Core Network). The anchor gNB releases the RRC connection with the UE so that the UE transitions from RRC_CONNECTED state to RRC_INACTIVE state for power saving. 
Later on, if the uplink traffic arrives or the downlink data is expected after receiving the paging message, the UE has to build the RRC connection again to the network and transition to RRC_CONNECTED state. However, as the UE may move during RRC_INACTIVE state, the target gNB which the UE will perform data transmission and reception to/from may not necessarily be the anchor gNB. Furthermore, the target gNB and the anchor gNB can be in the same RNA shown in Fig. 1, or in different RNAs shown in Fig. 2. 


Fig. 1 The anchor gNB and the target gNB in the same RNA



Fig. 2 The anchor gNB and the target gNB in different RNAs

	Based on the agreement in RAN2#98 meeting [2], the UE in RRC_INACTIVE informs the NR RAN of RAN-based location area update (RLAU) via a resume procedure. However, the UE may not need to perform data transmission/reception to/from such NR RAN. Thus, it is sufficient that such NR RAN only informs the UE of updated RNA, including the coverage of RNA, e.g., the cell ID list regarding with this new RNA. For simplicity, we define such NR RAN as the assistant gNB in the updated RNA, as shown in Fig. 2. Upon the RRC_INACTIVE UE reselects to a cell not belonging to the configured RNA, the UE may notify this cell (i.e., the assistant gNB) and request for the updated RNA via a resume procedure. The assistant gNB may be regarded as the first cell which is out of UE’s configured RNA but the UE camps to. By definition, only one assistant gNB is required in one UE-specific RNA. 
[RAN2#98] 10.4.1.6 Inactive
Modeling/General
1. Define RRC_INACTIVE as a new RRC state in NR.
2. A UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically.
3. AS support for PLMN selection (i.e. providing available PLMNs to NAS) for a UE in RRC_INACTIVE if SA2/CT1 confirm that PLMN selection is supported
RAN area update
1. Connection resume message will include information that can at least indicate RAN area update. Inclusion of information to enable access control is not precluded
RAN area configuration
=>	Offline discussion to try to converge to a single solution (Nokia, offline discussion 46)
-	Update from offline: No consensus. Companies considered the area could be identified by either a cell list or a RAN area id list. Additionally a TA list was discussed but companies wanted more time
=>	Can be discussed again at the next meeting
The UE may not perform data transmission/reception to/from the first camped cell out of the configured RNA (i.e., the assistant gNB). That is, the target gNB where the UE will perform data transmission/reception may not be the assistant gNB. The RLAU is not mandatorily accompanied with data transmission/reception.
Observation 1: Only one gNB (i.e., assistant gNB) is required to configure the update RAN-based notification area to the UE when UE identifies different RAN-based notification area.
Observation 2: The RLAU is not mandatorily accompanied with data transmission/reception.
2.2 RAN-based Notification Area Update Procedure
As the RRC_INACTIVE UE may move across multiple RNAs before transitions back to RRC_CONNECTED state to the target gNB, it will cause much signalling overhead if UE context transfer is performed whenever RNA update is required. The benefit of UE context transfer to the assistant gNBs may not outweigh the signalling overhead. Thus, UE context transfer only takes place when data transmission/reception is feasible. 
Observation 3: UE context transfer is not required during RAN-based notification area update.
	If the UE context is kept in the UE, anchor gNB, and 5GC whenever the RLAU is required, the updated RNA provided by the assistant gNB to the UE may be jointly determined by the anchor gNB, 5GC, and the assistant gNB. Thus, to let the assistant gNB acquire the updated RNA from the anchor gNB, the UE must provide its resume ID and anchor gNB ID in the resume procedure, as shown in Fig. 3. With the anchor gNB ID, the assistant gNB can identify the anchor gNB of the UE, and furthermore request for the updated RNA. 
After receiving the resume ID, the assistant gNB can further notify the anchor gNB of the UE’ updated RNA request. The anchor gNB and 5GC therefore determines the updated RNA based on UE context, and provide the updated RNA to the assistant gNB. It is trivial that the coverage of assistant gNB is covered in the updated RNA. In the meanwhile, the anchor gNB may record that the UE is reachable by the assistant gNB, which may be useful when the downlink traffic arrives at the anchor gNB.


Fig. 3 The RLAU procedure

	In some cases, the RRC_INACTIVE UE may be a long way from the anchor gNB, meaning that the UE enters a cell coverage but the gNB cannot communicate to the anchor gNB directly. No direct Xx/Xn between the gNB and the anchor gNB. Thus, we propose that the gNBs in the updated RNA should be at least reachable by the assistant gNB. One assistant gNB should be at least reachable by the previous assistant gNB, though it is the best that every assistant gNB is reachable by the anchor gNB. Therefore, the assistant gNB may base on its whitelist/blacklist and filter the updated RNA from the anchor gNB, to ensure every gNB in the updated RNA is reachable by the assistant gNB. In other way, the RRC_UE may report the previous assistant gNB ID during the resume procedure in RLAU, so that the anchor gNB can be found via previous assistant gNB. 
Observation 4: The anchor gNB, 5GC, and optionally assistant gNB, determines the updated RNA. 
Observation 5: The updated RNA includes the coverage of assistant gNB, e.g., the assistant gNB ID.
Observation 6: It is the assistant gNB that informs the UE of the updated RNA in the resume procedure.	
With the proposed RLAU, the 5GC can first find the anchor gNB while the UE’s corresponding DL data arrives. Based on the relationship between the anchor gNB and the assistant gNB, and between assistant gNBs (shown in Fig. 4), the 5GC is able to reach the UE. When UL transmission is required, the UE performs RACH procedure to the camped cell. The camped cell can retrieve the UE context in the anchor gNB via the assistant gNBs.


Fig. 4 Possible Xx/Xn communications with the assistant gNBs

Observation 7: If the UE provides the cell/gNB ID during RLAU, 5GC and the camped cell can retrieve the UE context to facilitate DL and UL transmission.
In summary, the UE has to report the ID of cell/gNB, from which the UE receives the updated RNA. Moreover, there are two cases for the cell/gNB to update the RNA: 1) The UE may receive the RNA from the anchor gNB when the UE transitions from RRC_CONNECTED state to RRC_INACTIVE state; 2) Alternatively, the UE may receive the RNA from the assistant gNB.
Proposal 1: UE shall report the resume ID, ID of cell/gNB, from which the UE receives the updated RNA, upon RAN-based notification area update procedure.
3. Conclusion
In this contribution, we discuss the scenarios when RLAU may happen and propose the RLAU procedure. The observations and proposals are as follows.
Observation 1: Only one gNB (i.e., assistant gNB) is required to configure the update RAN-based notification area to the UE when UE identifies different RAN-based notification area.
Observation 2: The RLAU is not mandatorily accompanied with data transmission/reception.
Observation 3: UE context transfer is not required during RAN-based notification area update.
Observation 4: The anchor gNB, 5GC, and optionally assistant gNB, determines the updated RNA. 
Observation 5: The updated RNA includes the coverage of assistant gNB, e.g., the assistant gNB ID.
Observation 6: It is the assistant gNB that informs the UE of the updated RNA in the resume procedure.
[bookmark: _GoBack]Observation 7: If the UE provides the cell/gNB ID during RLAU, 5GC and the camped cell can retrieve the UE context to facilitate DL and UL transmission.

Proposal 1: UE shall report the resume ID, ID of cell/gNB, from which the UE receives the updated/configured RNA, upon RAN-based notification area update procedure. 
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