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1
Introduction
RAN2 has agreed that a UE location can be known at the “RAN based area level” and that the RAN should be aware whenever the UE moves from one “RAN-based notification area” to another” as per section 5.5.2.1 of [5]:

A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, whereupon:
-
a notification area can cover a single or multiple cells, and can be smaller than CN area;
-
a UE does not send any "location update" indication when it stays within the boundaries of the notification area;
-
leaving the area, a UE updates its location to the network.
Also, a UE can be reached via RAN-initiated and CN-initiated paging according to section 10.1.1.2 of [2]:
While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism is used.
In this contribution, we follow up on the above to discuss which node can trigger paging notification in inactive state i.e. possible interactions between RAN-initiated paging and CN-initiated paging. 

2
Paging Initiation in RRC_INACTIVE

A UE in RRC Inactive can be reached via RAN-initiated notification and CN-initiated paging. However, it needs to be determined how the two UE reachability mechanisms interact and whether interaction is transparent to the UE. 
2.1
Use Cases for RAN-initiated and CN-initiated trigger
One of the benefit of the inactive state feature is the RAN initiated paging to reduce signalling and latency. This mostly applies if the UE is reachable with high probability in the RAN paging area.

However, in some use cases, e.g. high mobility UEs, it can be beneficial to soley rely on CN-initiated paging to reach UEs in RRC Inactive. One of the benefits is that a large RAN based notification area can be defined for the UE in order to avoid frequent RAN area updates. The anchor gNB may have limited knowledge to define large RAN based notification area, which is not a problem for the CN. 
Another benefit is that it creates the opportunity to buffer Mobile Terminating (MT) data in the NGC-UP so that inter-gNB data forwarding may be avoided. Thus, the load between Xn and RAN/CN interfaces can be balanced by adjusting the number of UEs whose paging is initiated from the CN. On the other hand, if the RAN based notification area is large, a situation may occur where there is no Xn interface between the anchor gNB and some of the gNBs in the notification area. In this case, it is more efficient to reach the UE through CN-initiated paging than RAN-initiated notification, e.g. in terms of signalling overhead. 

Therefore, it should be possible for the RAN to transfer the paging initiatiation role to the CN at such occasions such as when the UE enters RRC Inactive or the UE is updating its RAN area. 
The decision can be made, for example, based on the mobility state estimation of the UE. Consider an example where the RAN based notification area is defined to be small, e.g. to consist of cells that belong to the anchor gNB. When the UE moves out of its notification area, it initiates the RAN area update procedure. The RAN may prefer to define a larger updated RAN based notification area in order to avoid subsequent and frequent RAN updates. Thus, the updated RAN based notification area is defined to cover large area and the paging initiation role is better assumed by the CN. Consider another example where a UE is moving fast right before transition to RRC Inactive. In this case, it may be beneficial to define the RAN notification area to cover a large area so as to avoid frequent RAN area update. The RAN may also decide to transfer the paging initiator role to the CN. 

Observation 1: There may be benefit for RAN to transfer the paging initiator role to the CN during RRC Connected to RRC Inactive state transition or at RAN Paging area update. 

Proposal 1: It shall be possible for the RAN to transfer the paging initiator role to the Core Network. 
2.2
UE transparent to CN/RAN paging initiator 

It is important to hide the interactions between RAN-initiated notification and CN-initiated paging from the UE, e.g., in order to avoid implementation complexity and UE battery consumption. Therefore, the UE should respond to RAN-initiated notification and CN-initiated paging in the same manner. As long as the UE has a stored AS context, it proceeds with RRC Inactive to RRC Connected state transition procedure independent of the entity that initiates the UE reachability. 
Proposal 2: Whether RAN has decided to use RAN-initiated notification or CN-initiated notification to reach the UE should remain transparent to the UE. It is FFS if this requires the use of the same UE identity in both cases and if so whether it is based on a RAN based identifier or a CN based identifier.
3
Conclusions
In this paper we have discussed the initation of paging for UEs in RRC_INACTIVE state and showed that whether the paging notification should be initiated by CN nor RAN should be decided by RAN on a use case basis. The following observations and proposals were made:

 Observation 1: There may be benefit for RAN to transfer the paging initiator role to the CN during RRC Connected to RRC Inactive state transition or at RAN Paging area update. 

Proposal 1: It shall be possible for the RAN to transfer the paging initiator role to the CN. 
Proposal 2: Whether RAN has decided to use RAN-initiated notification or CN-initiated notification to reach the UE should remain transparent to the UE. It is FFS if this requires the use of the same UE identity in both cases and if so whether it is based on a RAN based identifier or a CN based identifier.
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