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1 Introduction 
In RAN3#93 meeting, evolved E-UTRAN-NR inactive mode mobility was added to TR38.801[1] as new function for further study. In this paper, we will analyze the mobility scenarios for “inactive state” and provide the corresponding TP.
2 Discussion 
2.1 Background
According to TR38.801[1], the new added function is listed as below:

-
evolved E-UTRAN-NR inactive mode mobility using a direct interface between an eLTE eNB and an NR BS.

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

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

 The mobility scenarios for “inactive state” will happen not only in inter-RAT case, e.g., between an eLTE eNB and an NR BS, but intra-RAT case, with standalone NR deployment.
In the following sections, we will analyze different mobility scenarios for “inactive state” in the scope of intra-NR case.
2.2 Mobility scenarios for “inactive state”
According to [2], we propose to have a RAN-based paging area concept, which includes one or more cells. When UE moves outside this area, the RAN area update procedure will be triggered in order to let the RAN knows the current location of UE. This procedure could trigger RAN node relocation or the RAN node can be kept.
As defined in Section 5.2 in TR38.801, in Non-centralised deployment scenario, the full protocol stack is supported at the NR base station (NR gNB).
The following terminology is used in the following description for convenience only, here we use anchor node as the last serving gNB when UE turns into inactive mode and the anchor gNB decides the RAN-based paging area(s) for UE. How the anchor gNB decide the RAN-based paging area(s) for UE is based on implementation, e.g., statistical data of successful paging, geographic location.
The typical UE mobility scenario is shown in Figure1.
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Figure1: UE Mobility scenario for “inactive state” 
In Figure2, gNB1 is the first anchor node, which means that this is the last serving gNB when UE turns into inactive mode. And gNB1 determines PA1 (paging area1, which includes the cells of gNB1, gNB2, gNB3) for this UE, which means that UE can be paged under PA1.

UE moves from gNB1 to gNB2, and then moves from gNB2 to gNB4 during inactive mode. In this case, when UE moves from gNB1 to gNB2, no location update will be triggered because UE is still under PA1.

Observation 1): No location update will be triggered when UE moves within the paging area which is allocated by the Anchor gNB.

When UE moves from gNB2 to gNB4, the location update will be triggered because UE moves outside PA1.When gNB4 receives the location update message from UE, it will notify the old anchor node gNB1 that UE has entered into PA2. The old anchor node acknowledges that UE has moves outside PA1, and PA2 can not be managed by itself, whether the context fetch procedure and anchor node relocation are needed or not shall be decided by the old anchor node. For example, if no data transferring is needed (e.g., location update without service request), or it is not a latency sensitive UE, then it is not necessary to relocate the anchor node to gNB4 for this UE.  The UE context fetch will be triggered between gNB1 and gNB4, and the NG path also needs to be switched, then the anchor node will be relocated to gNB4, which means that gNB4 becomes the new anchor node.
Observation 2): Location update will be triggered when UE moves outside the paging area which is allocated by the Anchor gNB.

Observation 3): Whether the Anchor gNB relocation is needed or not shall be decided by the old Anchor gNB.
Observation 4): The data transmission can only be performed after the UE context is fetched.
On the other hand, a defined in Section 5.4 in TR38.801, in Centralised deployment scenario, CU/DU split needs to be considered. Compared with Non-centralised deployment scenario in section 2.2.1, the gNB was replaced by CU. And the different thing is that the interaction between CU and DU shall be involved.
Observation 5): UE mobility scenarios for “inactive state” also needs to be studied in centralised deployment scenario.
2.2.3 TP update 
If we look at the current TR, there are several places to capture the TP for “inactive mode”, one is in the Section 6.1.1.1, while there has already opened a new separate Section 6.1.1.1.1 to describe how to support for a UE operational mode during periods of no traffic.
Though the discussion on inactive mode UE still is pending to RAN2/SA2 progress, it seems better to put them into this new separate Section 6.1.1.1.1 for future study.

Then we propose to move the TP related to inactive mode UE from Section 6.1.1.1 to Section 6.1.1.1.1. And modify the title of Section 6.1.1.1.1, using the terminology as inactive mode at this stage.
New issues can be added on the top of previous TP. We give the proposed TP as below.
Proposal1: RAN3 is kindly asked to approve the proposed TP for “inactive mode” in TR38.801 as below. 

3 Conclusion 
The updated TP for the TR38.801 is shown as below:

6.1.1RAN-CN functional split
6.1.1.1
Functions for New RAN
New RAN may also include other functions:



-
Direct services support (further study related with D2D, coordinate with RAN1, RAN2)

-
This function provides communication whereby UEs can communicate with each other directly
-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).

-
evolved E-UTRA/E-UTRA - NR handover via CN
-
This function provides means for evolved E-UTRA/E-UTRA - NR handover via CN.
Note: Support of the E-UTRA - NR HO via CN function depends on progress in SA2. When discussing solutions to support this function, RAN3 needs to consider factors such as adaptation of the source RAN/CN to the target RAN/CN




6.1.1.1.1
Support for inactive mode UE [FFS RAN2]
The RAN3 impact of inactive mode  UE should be explored in the Next Generation Systems and New Radio (NR) work. 
The following issues should be considered to support inactive mode UE:
1) Contacting UEs in inactive mode (feasibility of UE inactive mode to be further studied and coordinated with RAN2)
-
In the inactive mode, the UE context is stored in RAN and UP data is buffered in RAN. 
-    Upon reception of DL data, New RAN could notify the UE.
     2) Intra-NR inactive mode mobility
          -   The location update will be introduced when UE moves outside the paging area allocated by the Anchor gNB. Whether the Anchor gNB relocation is needed or not shall be decided by the old Anchor gNB.
3) 
evolved E-UTRAN-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 evolved E-UTRAN 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.
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