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1 Introduction 

There are many discussions about Ran Area Update Procedure in the previous meetings, and in the RAN2 #98 meeting, the following agreements have been made:
· 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.
· Connection resume message will include information that can at least indicate RAN area update. Inclusion of information to enable access control is not precluded.
In this contribution, we will further discuss the Ran area update procedure.
2 Discussions
In this section, we first list all the Ran Area update scenarios, then based on these scenarios we further discuss the establish cause and other access control related information, at last we describe the detail procedures for the typical scenarios.

2.1 Ran Area update scenarios
According to the UE moving range and the parallel data/signal, there are 9 different scenarios as shown in Table 1.
Table 1: Ran Area update scenarios
	Moving Range
	Without parallel data/signal
	With parallel small data
	With parallel data/signal

	Moving in the same TA list
	Moving in the Ran area
	Scenario A: Periodic RLAU
	Scenario B:
Periodic RLAU + Small Data
	Scenario C:
Periodic RLAU+ Data/Signal

	
	Moving out of the Ran area
	Scenario D:
Normal RLAU
	Scenario E:
Normal RLAU+ Small data
	Scenario F:
Normal RLAU+ Data/Signal

	Moving out of the TA list
	Scenario G
	Scenario H
	Scenario I


For scenario A and D, the UE can back to the inactive state directly without entering the connected state. For B and E, it’s still under discussion whether the UE need to enter into connected state [1][2][3]. And for C and F, it’s clearly that the UE has to enter connected state first and then transmit suspended data and signal. For the scenario G/H/I, it will interleave with the TAU procedure with/without AMF changes, so it becomes more complex especially when the AMF changes. In the next section we just focus on the Ran update procedures with in the same TA list.
2.2 Establish Cause 

In LTE, the establish cause is provided by NAS. However, since the state transition between INACTIVE to ACTIVE is transparent to NAS. The Establish Cause of Resume request should be decided by AS layer itself.
Proposal 1: The Establish Cause of Resume request should be decided by AS layer itself.
From Ran update procedure list in Table1, we can see that there are two Ran Area update types: Periodic and Normal Ran Area Update, for each type there are three different scenarios: without any data/signal, with small data and with data/signal. 
As in the [4] has discussed, the Network could decide whether to relocate the anchor gNB based on the received Ran Area update request. For the different Ran Area update Type, the gNB may have different decision. Besides, the Ran Area is a UE specific area, so if the UE doesn’t indicate, the gNB can’t get the exact Ran Area update type. 

Proposal 2: The Establish Cause should indicate the dedicated Ran Area update Type: Normal or periodic.
Besides the Ran Area update, Rrcconnection resume procedure can also be triggered by Ran paging or MO data/signal. Though the state transition between INACTIVE to ACTIVE is transparent to NAS, the As layer can distinguish MO Data and MO Signal at least. And if there is parallel MO Data/Signal with RLAU procedure, the UE should indicate MO Data/Signal in the Establish Cause instead of RLAU.
Proposal 3: The Establish Cause should contain: Periodic RLAU, Normal RLAU, MT access, MO data, MO signal and other.
Proposal 4: If there is parallel MO Data/Signal with RLAU procedure, the UE should indicate MO Data/Signal in the Establish Cause instead of RLAU.
2.3 Ran Location Update Procedures 
In this section we give two typical Ran Area update procedures with/without MO Data/Signal. If the Establish Cause is Periodic RLAU or Normal RLAU, the gNB could transfer to the Inactive state by sending a RRCConnectionRelease-like Msg as shown in figure  a.  If “MO Data” or “MO Signal” is indicated, the gNB should resume the Rrcconnection and transfer to the connected state as shown in figure b.
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(a) RLAU without MO Data/Signal                                    (b) RLAU with MO Data/Signal
Proposal 5: If the Establish Cause is Periodic RLAU or Normal RLAU, the gNB could transfer to the Inactive state by sending a RRCConnectionRelease- like Msg.
For the scenarios G/H/I, the UE moves out the TA list, TAU procedure is necessary. Some company proposed that the TAU and RLAU procedure can be executed in parallel. Then the problem is that whether the RRCConection resume or RRCConnection setup procedure should be adopted. For the scenario with AMF changes, if select reconnection resume procedure, the new AMF may received a ciphered Msg without any UE Context. If choose the later one, the “Inactive state” would be forgotten by both UE and network side.
Proposal 6: For the UE moving out the TA list scenario, more study is needed especially for the AMF change situation.
3 Conclusion 
Based on all the analysis above, we give our proposal as:
Proposal 1: The Establish Cause of Resume request should be decided by AS layer itself.
Proposal 2: The Establish Cause should indicate the dedicated Ran Area update Type: Normal or periodic.
Proposal 3: The Establish Cause should contain: Periodic RLAU, Normal RLAU, MT access, MO data, MO signal and other.

Proposal 4: If there is parallel MO Data/Signal with RLAU procedure, the UE should indicate MO Data/Signal in the Establish Cause instead of RLAU.
Proposal 5: If the Establish Cause is Periodic RLAU or Normal RLAU, the gNB could transfer to the Inactive state by sending a RRCConnectionRelease- like Msg.

Proposal 6: For the UE moving out the TA list scenario, more study is needed especially for the AMF change situation.
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