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Introduction
In previous RAN2 meetings, two solutions A and B for UL data transmission in INACTIVE had been discussed and lead to the following agreements [1]:
Agreements for common aspects of the potentials solutions for UL data in inactive (as yet there is no agreement to support UL data in inactive):
1a1: The UE AS context identifier used for uplink data transmission in RRC_INACTIVE should be the same as the one used in state transition from RRC_INACTIVE to RRC_CONNECTED.
1a2: The UE AS context is located and identified in the network via an “AS Context ID” which is allocated by the network and stored in the UE (and the network) when the UE goes to RRC_INACTIVE and is used to locate the AS context when the UE either tries to transmit small data and/or to perform a transition to RRC_CONNECTED.
1c: The UE AS Context can be stored in an “anchor”/source gNB and may be fetched to the new serving gNB when needed upon the triggering of small data transmission and/or transition from RRC_INACTIVE to RRC_CONNECTED. 
1d:  The network should have the ability to perform a context update when the UE sends small data in RRC_INACTIVE. That update should rely on RRC signalling and should be done in the “second” message (e.g. RRCConnectionResume or a control response message triggered by small data transmission).
2a: Small data transmission can both operate with 2-step or 4-step RACH procedure.  
2b: Small data transmission uses the AS Context ID transmitted in the “first” message for contention resolution (at least when RACH is used).
3: 	After the “first” message with small UL data is received the network should be able to inform the UE that it should move to RRC_CONNECTED via a DL RRC message (e.g. RRCConnectionResume).
5a1: Transmission of large data is envisioned to cause a state transition to RRC_CONNECTED.  The state transition is a network decision.
5b: The UE provides in the “first” message with the initial uplink data transmission all necessary information to enable the network to move the UE to RRC_CONNECTED state or to enable the network to let the UE remain in RRC_INACTIVE e.g. BSR.  It is FFS if a data threshold would be applied to trigger a separate procedure for data transmission as opposed to connection resume.

In this contribution we discuss RAN based update procedure and possible option of it.
Discussion
A “RAN notification area”(RNA) is defined as a cell or a group of cells within which the UE location is known to the network and the UE needs to be reachable by the network via the RAN-initiated notification mechanism. When the UE is in INACTIVE state and moving outside RAN notification area boundary, UE has to perform RAN based update procedure in order to send UL data to the new gNB and to receive DL data from the new gNB. UE receives RNA ID from SI messages or via the dedicated signalling message. If the received RNA ID differs from the current RNA ID, the UE has to perform RAN based update procedure.
One option could be UE performs RAN based update procedure by Msg3 as illustrated in figure 1. In this option UE includes old RNA ID to provide identification of old RNA in Msg3.  gNB may confirm the reception of the RAN notification area update. Additionally gNB provides new UE ID in the current RNA and updates configurations/context if they are required in new RAN notification area. The advantage of this option is that it is relatively easy to extend or modify the RRC message. 

            
Figure 1:  RAN based update procedure based on MSG3
Option 1: UE performs RAN update procedure based on MSG3 when it detects crossing of the RAN notification area boundary.
Second possibility could be UE sends old RNA ID via MAC CE as illustrated in figure 2. Afterwards gNB will send RRC connection response message to update UE configuration/context parameters in order for the UE to send UL data to the new gNB if they are required. The drawback of this option is a new MAC CE format is required. 


Figure 2: RAN update procedure based on MAC CE
Option 2: UE performs RAN update procedure based on MAC CE when it detects crossing of the RAN notification area boundary.
In the discussed options, old RNA ID is sent via MGS3 or MAC CE. To send global UE ID like T-IMSI is also alternative solutions. The suitability of above options may be influenced by what ID is sent.
Conclusions
In this contribution, we discussed the two options for RAN based update procedure. Accordingly we propose RAN2 to discuss following two options. 
Option 1: UE performs RAN update procedure based on MSG3 when it detects crossing of the RAN notification area boundary.
Option 2:  UE performs RAN update procedure based on MAC CE when it detects crossing of the RAN notification area boundary.
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