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1 Introduction
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

This contribution discusses remaining aspects of the RAN-based Paging Area for the INACTIVE state for NR. 
2 RAN Based Paging
2.1 RAN-Based Notification Areas

In RAN2#96 it was agreed that RAN based notification areas will be UE specific.  To configure the UE with the RAN notification area several options were identified and discussed in email discussion [3], mainly:

1) List of one or more cells

2) RAN area ID 

3) CN area

To provide full flexibility, we think that the network should at least be able to configure the RAN area as a list of one or more cells.  
RAN area ID can also provide some flexibility at the expense of broadcast overhead.  

Proposal 1: UE-specific RAN area is configured by the network as a list of one or more cells

A number of companies expressed a preference to also have the option of configuring a RAN area to be the same as the tracking area.  We think that this option can be allowed as long as the network also has the option to configure a RAN area as a list of one or more cells.  A similar agreement was taken for light connectivity in LTE. 
Proposal 2: The RAN area can be configured to the be same as the tracking area by the network  

Signaling details should be left for the WI phase.  
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 3: UE can be configured to transmit RAN area periodic update messages to the network

2.2   RAN-Based Paging and Reachability in the Inactive State
It may be possible to reuse similar physical channel structures as IDLE mode paging for RAN-based paging. Possibly, different RNTI and UE identities could be used over the same physical resources. However, this would increase the load on the paging channel used in IDLE mode. Furthermore, UE-specific paging occasions applicable to the initial access may not be suitable for all types of services that could be supported with the inactive state e.g. URLLC.
One aspect of RAN-based paging is load distribution and management of paging resources. From the UE’s perspective, care should be taken to maximize power saving gains while ensuring the requirements of the configured services can be met in terms of latency.

Therefore, DRX-based paging occasions should at least be a function of the configured service (e.g. latency requirements and typical inter-burst patterns) and the desired distribution of inactive state UEs on the paging channel occasions.
Proposal 4: A UE in the INACTIVE state may be configured with a UE-specific DRX (FFS if per RAN-Paging area)
Proposal 5: The UE-specific DRX for the INACTIVE state is configured by dedicated signalling.

Such UE-specific approach enables UEs in the same paging area to meet their individual requirements in terms of the tradeoff between latency and power saving.
Preferably, the RAN-paging channel should thus be designed to support a different set of resources than that of the IDLE mode paging. 
2.3 UE ID for paging

In LTE the UE can be paged with either the S-TMSI or the IMSI from the core network.  However, the gNB is not aware of these identities and therefore cannot perform paging using these identities. 

To reach the UE, the RAN notification message needs to uniquely identify the UE by means of 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 6: 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 7: 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 8: RAN area specific UE ID be used to identify the UE during initial UL transmission while in INACTIVE state
3 Conclusion

RAN2 should discuss the above and use the following observations and proposals as working assumptions for further work on the INACTIVE state in NR Study Item for R14:
Proposal 9: UE-specific RAN area is configured by the network as a list of one or more cells

Proposal 10: The RAN area can be configured to the be same as the tracking area by the network  

Proposal 11: UE can be configured to transmit RAN area periodic update messages to the network

Proposal 12: A UE in the INACTIVE state may be configured with a UE-specific DRX (FFS if per RAN-Paging area)
Proposal 13: The UE-specific DRX for the INACTIVE state is configured by dedicated signalling.

Proposal 14: 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 15: How the RAN area specific UE ID is constructed by the network is transparent to the UE

Proposal 16: RAN area specific UE ID be used to identify the UE during initial UL transmission while in INACTIVE state
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