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1 Introduction
In RAN2-NR AH1 the following was agreed:

Agreements:

1
A UE in INACTIVE is reachable via RAN-initiated notification and CN-initiated Paging. RAN and CN paging occasions overlap and same paging/notification mechanism used.

2
A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).
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)

During RAN2#95, it was agreed to further study the introduction of a RAN controlled inactive state [1]:
1. RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling

2 There will be a unique global Cell ID broadcast in system information of NR Cell.

Agreements

1
For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.

2
A RAN notification area can cover a single cell or multiple cells

In RAN2 adhoc [4], following agreements were made

Agreements:

1
A UE in INACTIVE is reachable via RAN-initiated notification and CN-initiated Paging. RAN and CN paging occasions overlap and same paging/notification mechanism used.

2
A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).
This contribution discusses remaining aspects of the RAN-based Paging Area for the INACTIVE state for NR. 
2 RAN Based Paging
A UE in INACTIVE may lose coverage or may transition to IDLE to due failure cases, like re-selection or failure to transition to RRC connected to the network, in which cases the network will not be able to reach the UE.  To avoid storing of UE context indefinitely it would be desirable to have a mechanism in which the gNB can release the context after a certain period of time.  This can be realized by means of a RAN area periodic update message that the UE has to transmit periodically.  The network can release UE context accordingly.  
Proposal 1: UE can be configured to transmit RAN area periodic update messages to the network

2.1   RAN-Based Paging and Reachability in the Inactive State
It was agreed in [4] that a UE in inactive can be reachable via RAN-initiated or CN-initiated paging.  RAN and CN paging occasions overlap and same paging/notification mechanism is used.  The RAN paging DRX cycle is configured by the RAN is is UE specific.  

To ensure that the POs for both RAN and CN-paging for the same UE partly overlap, the UE ID used to calculate the RAN paging occasions and the CN paging occasions should be the same and the CN DRX should be a multiple of RAN DRX cycle.  This would greatly simplify the calculations and would ensure that all CN occasions fall at least on a RAN paging occasion and thus reducing probability of losing paging messages.  

Proposal 2: UE ID used for CN paging and RAN paging occasion calculations is the same. 

Proposal 3: RAN paging cycle is derived from CN paging cycle, such that CN paging cycle is be a multiple of the RAN paging cycle.
To achive this CN should provide the RAN with UE ID and the CN paging cycle when creating a UE context in the RAN or when the UE moves to inactive (if CN is aware of this transition)
Proposal 4: RAN stores the UE ID and CN DRX cycle as part of the UE context 

2.2 UE ID for paging

In LTE the UE can be paged with either the S-TMSI or the IMSI from the core network.  The paging record includes one of these identities.   However, the gNB is not aware of these identities and therefore cannot perform paging using these identities. Updating the RAN with this identies may have introduce some security concerns/  
Therefore, to reach the UE, the RAN notification message should have means to uniquely identify the UE by a RAN area specific UE ID.  To be able to uniquely distribute these RAN area specific UE identities the gNBs either have to coordinate with each other or a central entity allocates and manages them (also keeping track which source gNB allocated it).  If such centralized entity cannot be assumed, the RAN area specific UE ID should be a combination of a CELL ID and cell specific UE ID that is unique within the gNB.  

Proposal 5: The RAN area specific ID used for RAN based paging can constructed such that it is a combination of CELL ID and gNB specific UE ID
However, to allow for both centralized and non-centralized deployment whether the RAN area specific UE ID consists of a CELL ID and cell specific UE ID can be transparent to the UE.  Essentially, it can be up to the network how to construct these IDs as long as it is able to identify where the context of the UE is stored and which specific UE it is.  

Proposal 6: How the RAN area specific UE ID is constructed by the network is transparent to the UE

The RAN area specific UE ID can be included in the uplink RAN notification response message and using this RAN area specific UE ID the gNB can fetch the context of the UE from the source cell.  

More generally, this RAN area specific UE ID can be allocated to the UE when it transitions to INACTIVE and can be used in the UL RRC message that initiates transition from INACTIVE to CONNECTED, regardless of whether it is triggered due to RAN paging or UL data transmission.  
Proposal 7: RAN area specific UE ID is used to identify the UE during initial UL transmission while in INACTIVE state
3 Conclusion

This contribution proposes the following:
Proposal 8: UE can be configured to transmit RAN area periodic update messages to the network

Proposal 9: UE ID used for CN paging and RAN paging occasion calculations is the same. 

Proposal 10: RAN paging cycle is derived from CN paging cycle, such that CN paging cycle is be a multiple of the RAN paging cycle.
Proposal 11: RAN stores the UE ID and CN DRX cycle as part of the UE context 

Proposal 12: The RAN area specific ID used for RAN based paging can constructed such that it is a combination of CELL ID and gNB specific UE ID

Proposal 13: How the RAN area specific UE ID is constructed by the network is transparent to the UE

Proposal 14: RAN area specific UE ID is used to identify the UE during initial UL transmission while in INACTIVE state
4 References

[1] R2-16xxxx, “RAN2#96 Chairman’s Notes”, RAN2 Chairman.
[2] RP-160688, TR 38.913v0.2.1, “Study on Scenarios and Requirements for Next Generation Access Technologies”.
[3] Email discussion [96#32][NR] RAN notification area definition (Samsung) 
[4] R2-17xxxx, “RAN2 Chairman’s Notes,” 3GPP TSG RAN WG2 NR Ad Hoc, Spokane, USA, January 16th-20th, 2017.

1/3
2017-02-03

