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1. Introduction
In Nanjing meeting, RAN3 confirmed an “Inactive mode” would be supported by NR. RAN2 #94 agreed potential characteristics of the mode (RAN controlled “state”) as:

a. the CN/RAN connection is maintained

b. 
AS context stored in RAN

c. 
Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.

d. 
RAN can trigger paging of UEs which are in the RAN controlled "inactive state"

e. 
No dedicated resources
This paper discusses the paging and location management of this mode. 
2. RAN registration area definition
A RAN registration area (RRA) is needed to support the “inactive mode”. The RRA works with below principles: 
· RRA ID is sent in system information
· UE is assigned with a RRA list by RAN in e.g. location registration to RAN
· The RRA list may include both NR and E-UTRAN cells
· It is FFS whether one RRA could include both NR and E-UTRAN cells

· In the “inactive mode”, UE performing mobility within the RRA list does not need to notify the network.
Proposal 1: NG-RAN supports RAN registration area (RRA) for the “inactive mode” as above. 
3. Paging procedure
The RAN3 impact by the “inactive mode” is mainly in the paging procedure. 
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1. UE receives RRA list before it enters the “inactive mode”.
2. A DL PDU is received.

3. UP-GW forwards the DL PDU to serving NG-RAN (S-NG-RAN).

4. Because UE is in “inactive mode”, S-NG-RAN buffers the incoming DL PDU(s) of the UE and sends paging over its cells

5. S-NG-RAN sends NX2 paging(UE ID, DRX, Paging Capability, RRA list) to other NG-RANs of the UE’s RRA list

6. UE receives paging from D-NG-RAN.

7. UE responds paging to D-NG-RAN.

8. D-NG-RAN forwards the paging response to S-NG-RAN

9. S-NG-RAN may handover UE to D-NG-RAN.

10. S-NG-RAN forwards DL PDU to D-NG-RAN.

11. D-NG-RAN sends the DL PDU to UE.

Observation 1: Core Network is agnostic to the paging in the “inactive mode” except NG-RAN relocation is needed.

UE DRX (or wake up time) information shall be included in the XN2 paging.

If UE responds paging from non-serving ANC, inter-ANC handover shall be performed

When paging fails, serving ANC shall notify CN to suspend the DL transmission. The UE is resumed when it accesses to the network.

Proposal 2: When DL data arrives and UE is in “inactive state”, serving NG-RAN initiates paging towards the UE in the RRA list. 

Proposal 3: If the RRA list includes other NG- RANs, serving NG-RAN shall forward paging to these NG-RANs with relevant UE context information, e.g. DRX, UE paging capability, RRA list.
4. Conclusion 
Based on above discussion, we have following proposals and observation.
Proposal 1: NG-RAN supports RAN registration area (RRA) for the “inactive mode” as below. 

The RRA works with below principles: 

· RRA ID is sent in system information

· UE is assigned with a RRA list by RAN in e.g. location registration to RAN

· The RRA list may include both NR and E-UTRAN cells

· It is FFS whether one RRA could include both NR and E-UTRAN cells

· In the “inactive mode”, UE performing mobility within the RRA list does not need to notify the network.

Observation 1: Core Network is agnostic to the paging in the “inactive mode” except NG-RAN relocation is needed.

Proposal 2: When DL data arrives and UE is in “inactive state”, serving NG-RAN initiates paging towards the UE in the RRA list. 

Proposal 3: If the RRA list includes other NG- RANs, serving NG-RAN shall forward paging to these NG-RANs with relevant UE context information, e.g. DRX, UE paging capability, RRA list.

5. Proposed TP

========================================================
6.1.1
RAN-CN functional split
6.1.1.1
NR RAN functions
NOTE 1:
The further detail of the functionalities needs further study.

NOTE 2: 
NR RAN refers to a RAN supporting NR. It may only consist of NR (standalone NR operation) or it may consist of NR and LTE (tight interworking) or it may consist of NR, LTE and WLAN (tight interworking). 

Functions similar to E-UTRAN as listed in TS 36.401 [3]
-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression

-
Mobility control functions:

-
Handover

-
Inter-cell interference coordination

-
Connection setup and release

-
Load balancing

-
Distribution function for NAS messages

-
NAS node selection function

-
Synchronization
-
Radio access network sharing

-
Paging 

-
Positioning
Functions specific for NR RAN:

-
Network Slice support

-
This function provides the capability for NR RAN to support network slicing
-
Tight Interworking with LTE

-
This function enables tight interworking between NR and LTE by means of data flow aggregation. This function includes at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments.
-
Multi-connectivity
-
This function provides means for connectivity between an NR node and multiple NR nodes by means of data flow aggregation.
-
LTE-NR handover through LTE-NR interface
-
This function provides means for LTE-NR handover via the direct interface between an eLTE eNB and a NR BS.
NR RAN may also include other functions:

-
Contacting UEs in inactive mode (feasibility of UE Inactive mode to be further studied and coordinated with RAN2)
-
In this state, UE contexts in CN and RAN are be maintained, but no dedicated resource is assigned to UEs;
· -
RAN registration area (RRA) is defined to support this state. RRA ID is sent in system information;
-
UE is assigned with a RRA list by RAN in e.g. location registration to RAN. The RRA list may include both NR and E-UTRAN cells. It is FFS whether one RRA could include both NR and E-UTRAN cells;
-
In inactive mode, UE performing mobility within the RRA list does not need to notify the network; Proposal -
When DL data arrives and UE is in “inactive state”, serving NG-RAN initiates paging towards the UE in the RRA list. If the RRA list includes other NG- RANs, serving NG-RAN shall forward paging to these NG-RANs with relevant UE context information, e.g. DRX, UE paging capability, RRA list.
-
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).

-
LTE-NR handover via CN
-
This function provides means for LTE-NR handover via CN.
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