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1
Introduction
In this contribution, we discuss possible approaches for RRC_INACTIVE procedures considering also the agreed characteristics of RRC_INACTIVE [1]. 
2
On the Procedures in RRC_INACTIVE
2.1
RAN tracking area update procedure
In [2] it was agreed for location tracking that  
Agreements:

1
RAN2 understanding is that the UE will perform RRC signalling in order to perform a CN update whenever it leaves its registered TA (as a consequence of the RRC signalling the RAN is aware of the UE's location)

2
Support option 2 (cell list) and/or option 3 (RAN id) (FFS which one or both)

where the final selection of agreement 2 covering notification area option 2 (cell list) and/or option 3 (RAN id) will be concluded in the WI phase.

The RAN Tracking Area (RTA) update procedure is required to make the RAN aware of area change when a UE moves out of its “RAN-based notification” area. The RTA update procedure may also be needed to track finer granularity of UE location without changing the anchor gNB. Besides to event triggered RTA update procedure, a periodic RTA update procedure may also be required.

In RTA update procedure, the UE sends a RTA Update Request message that may include the old RTA ID list, UE ID, anchor gNB ID and trigger cause. The message is integrity protected using the AS security context stored in the UE. If the gNB that received the message is not the anchor gNB, it forwards the message to the anchor gNB. The anchor gNB may keep its anchor gNB role or initiate anchor gNB relocation update. For example, if the cause for the location update is due to the UE moving out of its RTA, it is assumed that the anchor gNB initiates the RAN/CN interface relocation which may involve transferring of UE context to the new gNB.
The periodic RAN tracking area updating could be also supported by NR to periodically notify the availability of the UE to the network, for example to simplify the RAN based paging in larger RTAs. 
Proposal 1: Event triggered RTA update procedure is needed in NR. It is FFS if the periodic RTA update procedure is needed in NR.

2.2
Anchor location in RAN and path switch

When the UE is in RRC_INACTIVE state, the anchor gNB keeps the UE Context and has the anchor role of the serving gNB. As an example, we assume that within the RTA there are mMTC stationary UEs. Those UEs will do cell reselections every now and then due to fluctuating radio conditions. After a cell reselection, an UE may need to send data to network and will resume RRC to current gNB with Re-Connect cause value, also including UE_ID and the Last serving gNB_ID. Current gNB forwards the Context Request to the last Serving gNB and gets the UE Context as a response. UE transmits data in RRC_CONNECTED and the path switch is done to current gNB. In a dense deployed network this leads to frequent path updates with increased RAN/CN interface signalling. It is also noted that the proposed UL and DL data transmission in RRC_INACTIVE without entering to full RRC_CONNECTED state may not be always applicable, e.g. in high load conditions. 

Figure 1 illustrates a scenario where the current gNB receives the resumption request (and optionally user data). The current gNB initiates context fetch with typical context fetch parameters and downlink extension tunnel parameters. The initial user data can be forwarded as well. Anchor can decrypt the user data and forward to NGC-U. Anchor gNB makes the decision to keep the anchor role and in the response, provides the uplink extension tunnel parameters. Also the UE Context can be transferred to current gNB to be available for continued transmission. From CN point of view this seems that UE hasn’t moved from the previous location, thus RAN/CN path switch signalling is avoided. 
Therefore, if the UE needs to send data to network also implying the state transition to RRC_CONNECTED, the anchor gNB can decide to delay the path switch until a set of triggering conditions is met (e.g., path switch timer expires), and/or initiate extension tunnelling between current gNB to the anchor gNB for user data. 
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Figure 1: Connection Resumption without anchor relocation
Observation: After cell reselection, a low mobility UE can be camping in a new gNB. State transition to connected and data transmission will result RAN/CN interface relocation. In this case, it may be useful if the anchor gNB can decide not to relocate RAN/CN interface to current gNB to save signalling in RAN/CN interface, with the expense of increased signalling at RAN interfaces. The specification impact would be small since the RAN/CN signalling is not needed and the decision not to relocate anchor gNB may be transparent to UE. 
Proposal 2: The anchor gNB can decide not to relocate RAN/CN interface to current gNB.

2.4
RRC_INACTIVE to RRC_CONNECTED state transition procedure including potential UL data transmission
The signalling overhead from state transition procedure should be as minimum as possible, where it is already agreed that “UEs in RAN controlled state should incur minimum signalling” [5]. The overall state transition signalling overhead can be minimized by limiting the number of explicit RRC messages exchanged during state transition. For example, the state transition procedure can be initiated using a MAC level signalling and any RRC message such as shortMAC-I is multiplexed with the MAC message. 
In [2] it was agreed message contents for UL data transmission without RRC signalling and without initiating transition to active (option A). Below is an illustration of the possible procedure extended for state transition.
Figure 2 shows a state transition procedure that does not require explicit RRC signalling. When the UE receives data from the application layer, it can encrypt the data using the stored AS security context. After getting synchronised using RACH procedure (optional), the UE asks resource grant with authentication information from the network. It was agreed that the UE will send to Network the data and UE_ID, and Network will reply to UE with the UE_ID (identifies the target UE for the response). Depending on the size of the resource request message, it may also include encrypted data, Buffer Status Report (BSR), etc. The network should be able to send the UE into RRC_CONNECTED in response to UL data transmission if necessary. The UE may reply with RRC Reconfiguration complete if any RRC Reconfiguration message is received multiplexed with the resource grant message. Afterwards, the normal UL/DL data transmission may continue if the UE still has data in its buffer or the UE may transition back to RRC_INACTIVE.
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Figure 2: RRC_INACTIVE to RRC_CONNECTED state transition procedure. The transition occurs in the anchor gNB.
Proposal 3: RRC_INACTIVE to RRC_CONNECTED state transition procedure that may be achieved with and without explicit RRC signalling.

.
2.5
RRC_CONNECTED to RRC_INACTIVE state transition procedure

The state transition procedure from RRC_CONNECTED to RRC_INACTIVE is required so that the UE can be sent to a low activity state with the low activity configuration that matches with the service requirements. Figure 3 shows an RRC_CONNECTED to RRC_INACTIVE state transition procedure. If inactivity is detected for a predetermined time-offset, the network initiates the RRC Release procedure. The RRC Release message includes list of RAN Tracking Area (RTA) ID list, service tailored configuration, DRX configuration for RRC_INACTIVE etc. The UE enters the RRC_INACTIVE state.
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Figure 3: RRC_CONNECTED to RRC_INACTIVE state transition procedure
Proposal 4: RRC_CONNECTED to RRC_INACTIVE state transition procedure can be done with a single message.
2.6
Context fetching procedure

Context fetching procedure is required if the state transition from RRC_INACTIVE to RRC_CONNECTED occurs in a gNB that does not have UE context. The procedure is used to transfer UE context from the anchor gNB to the new gNB. According to the agreement [1, A.4 RRC] that “Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.”, there is a chance that the state transition occurs in a gNB other than the anchor gNB. In principle, it is possible to proactively prepare UE context in all gNBs in the RTA of a UE. However, this approach may be costly when the RTA gets larger. 
Figure 4 shows a context fetching procedure where it is assumed that the state transition from RRC_INACTIVE to RRC_CONNECTED occurs in a gNB that does not have the UE context. The new gNB initiates context fetching procedure towards the anchor gNB. The anchor gNB responds to the Context Fetching Request message with a Context Fetching Response message that contains the UE context, e.g. intermediate key that will be used to generate integrity protection and cyphering keys.
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Figure 4: Context fetching procedure 
Proposal 5: Context fetching procedure is specified for NR.
3
Conclusion
In this contribution, we have discussed the procedures that are required in RRC_INACTIVE and RRC_IDLE. The list of procedures in this contribution is not meant to be exhaustive. Based on the discussions and observations, we have the following proposal:
Proposal 1: Event triggered RTA update procedure is needed in NR. It is FFS if the periodic RTA update procedure is needed in NR.

Proposal 2: The anchor gNB can decide not to relocate RAN/CN interface to current gNB.

Proposal 3: RRC_INACTIVE to RRC_CONNECTED state transition procedure that may be achieved with and without explicit RRC signalling.

Proposal 4: RRC_CONNECTED to RRC_INACTIVE state transition procedure can be done with a single message.
Proposal 5: Context fetching procedure is specified for NR.

Proposal 6: Capture above proposal to the TR as shown in the text proposal
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Text Proposal
-------------------UNCHANGED PARTS OMITTED------------------------
10.1.3
UE based mobility in RRC_INACTIVE

UE based mobility is applied for the UE in RRC_INACTIVE. The UE based mobility is responsible for the cell level mobility, i.e. reselections as described in 10.1.1. In case of need to update UE location as described in 5.5.2.1 it is up to NR RAN to decide whether to relocate UE context to new gNB with context fetch procedure. 
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