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Discussion
1. Introduction
In the last meeting, the open issues related to the UE in the inactive mode were discussed. In this contribution, we examine these issues and then provide our view on it. The corresponding TP is also proposed for TR 38.801 [1].

2. Discussion

2.1. Need for data forwarding in the inactive mode mobility
In last RAN2 #95 meeting, the agreements [2] related to the UE in inactive mode were reached on the following:
	Agreements:

1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”


FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.


FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4. 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 


FFS how CN location updates and RAN updates interact, if needed.


As highlighted one above, When the UE in the inactive mode accesses to the RAN other than the last serving RAN which stores the UE context, it should perform its registration to the current RAN to notify the network of its exact location. To support this operation in inactive mode, the UE context needs to be retrieved from the last serving RAN to the current RAN. In last RAN3 #93 meeting, therefore, the following description related to the inactive mode mobility in NR was agreed [1]:
	  …
-
E-UTRA-NR inactive mode mobility using a direct interface between an eLTE eNB and a gNB.

-
This function provide means for UE mobility in a RAN controlled inactive mode between NR and E-UTRA using a direct interface between an eLTE eNB and a gNB for context fetching and paging.

Editor’s Note:
This approach is pending discussions on “light connection” and respective discussions on paging.

…


For the UE in the inactive mode, the NGC and RAN keep the NG connection of the UE activated. Therefore, when the downlink data arrives, the UPGW just sends the DL data to the last serving RAN directly. Then, the last serving RAN may buffer the received DL data, decide which cells to page, and trigger the paging towards the UE. 
When the UE updates its registration to the current RAN other than the last serving RAN because of the inactive mode mobility, there may be the DL data buffered at the last serving RAN. However, since the UE already moves into another area configured by current RAN, it cannot respond to the paging triggered by the last serving RAN. In this scenario, therefore, data forwarding should be also introduced in the inactive mobility in order to avoid the data loss for the UE in the inactive mode.
Proposal 1: Data forwarding for the buffered DL data should be considered for the inactive mode mobility.
2.2. NGC awareness for UE in inactive mode
According to the RAN2 agreements, the NG connection between RAN and NGC should be maintained for the UE in inactive mode. However, it is FFS whether the UE entering into inactive mode is transparent to the NGC or not. That is, there is the possibility that the NGC does not know the actual RRC state of the UE, thus resulting in the state mismatch between the UE and NGC.

In the WI on "Signalling reduction to enable light connection for LTE", the discussion about the lightly connected UE is in progress, which is similar to the inactive state in NR. Until now, the description related to the MME awareness for the lightly connected UE is shown as below [3]:
	…

Issue 9: MME awareness of whether the UE is in Light Connection or not

WA MME is not aware when UE moves to LC.

It is considered that the principle design of the light connected mode foresees that the MME is not aware of whether the UE is in light connected mode or not. Whether this principle can hold for all existing CN features will need to be further assessed. FFS
…


As mentioned above, the MME is not aware when UE moves to the lightly connected. Rather, since the S1 connection of the lightly connected UE is maintained, the MME knows that the UE is in the ECM_CONNECTED state. If there is no data or signaling exchange between the UE and the eNB during the time, however, the RRC connection may be released, thus resulting in the RRC_IDLE state. In this scenario, since the MME does not know actual RRC state of the UE, if needed, it just triggers the UE-associated signaling message. The anchor eNB buffers this message and triggers the RAN paging. 

However, since the MME does not know actual RRC state of the UE, it is possible that the UE does not receive this message from the anchor eNB because of RAN paging failure, or it fails to respond to the MME in time for the UE-associated signaling. 
In NR, however, if the NGC is aware of actual RRC state of the UE, it is possible to use this information to decide whether to trigger UE-associated signalings to the gNB via the NG interface. The NGC may hold the transmission of the UE-associated signallings until the UE in the inactive mode returns into the RRC_CONNECTED state by the RAN paging. On the other hand, the awareness when the UE moves into the inactive mode enables the NGC to trigger the paging procedure via the NG interface instead of the RAN paging, which is quite different to the legacy operation for the lightly connected UE in LTE. Therefore, it is possible to reduce the unnecessary NG signaling.
For the lightly connected UE in LTE, the MME does not send the paging message via the S1 interface. However, since the anchor eNB needs to know the UE specific parameters such as UE identity index value and Paging DRX information when to page the UE in the inactive mode, the MME should provide the UE specific parameters to the anchor eNB in advance. In NR, however, if the NGC is aware of actual RRC state of the UE, it can suitably provide the UE specific parameters to the gNB only when the UE in RRC_CONNECTED state enters the inactive state. 
Proposal 2: The NGC should be aware of the actual RRC state of the UE via the last serving gNB.
Based on the analysis above, the following proposal is suggested to RAN3:
Proposal 3: It is proposed to capture the description above (also in [4]) for functionality to support the UE in inactive mode into TR 38.801.
3. Conclusion
In this contribution, we focused on the open issues on inactive mode in NR and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Data forwarding for the buffered DL data should be considered for the inactive mode mobility.
Proposal 2: The NGC should be aware of the actual RRC state of the UE via the last serving gNB.
Proposal 3: It is proposed to capture the description above (also in [4]) for functionality to support the UE in inactive mode into TR 38.801.
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