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1
Introduction

After the RAN#75 meeting, a new WI was agreed [1] main objective of which is to develop a new radio access technology. One of the design goals of a new radio access technology is to allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial establishment of connection and/or transition to a state when a UE can start exchanging data with the network. During the NR SI phase several proponents brought discussion papers sharing their view on design and principles for a potential new state and its characteristics. After the RAN2#98 meeting, RAN WG2 made an agreement to introduce a new RRC state called INACTIVE. 

A new RRC INACTIVE state functionality is tightly coupled to the concept of the RAN paging area. Since the RAN paging area size is configured by the network and can comprise more than one cell, the network resorts for using the paging mechanism to reach the UE in the DL direction. During the previous meetings, RAN WG2 agreed that a UE can be reached by means of paging that is originated by both CN and RAN paging. However, further details remained for further discussions.  
In this paper we present our further view on CN and RAN originated paging and how a UE might act upon reception of those paging messages.
2
CN and RAN paging
A UE residing in the INACTIVE state does not listen continuously to the DL channel, but rather listens periodically to the paging channel that is governed by the DRX paging cycle. Thus, unless a UE has mobile-originated activity, it is the network that has to use DL paging to reach the UE asking the latter to take certain actions.

2.1
RAN paging

Since the UE INACTIVE state is not visible to the core network and the latter assumes that a UE is in the ECM_CONNECTED state, the most common use case is that it is the RAN network that initiates the DL paging to the UE. The most common trigger for the RAN network to send  DL paging is arrival of the DL data to gNB, for which the most anticipated action for the UE is to wake up and send the "request" message to the network: it is more than logical for the UE to send the "request" message in response to the DL paging if the UE does know that the network intention is to send DL data. However, there could multiple reasons and scenarios in which the network would send the paging message to the UE, which does not necessarily ask the UE to send the "request" message:

-
One of the scenarios and use cases where RAN paging would not trigger a UE to send the "request" message is RRC connection release through paging. Instead of waking up the UE and releasing its RRC connection by means of explicit RRC signaling, one can consider an approach when the network would ask a UE to release the AS context and move to IDLE.

-
Another somewhat similar scenario is E-UTRAN inter-frequency redistribution feature introduced for LTE in Rel-13. Again, instead of waking up a UE and exchanging explicitly RRC messages, the network might simply command to take the corresponding actions by means of paging (whereupon a UE would even stay in the INACTIVE state).

Of course, it could be the case that the NR Phase I has only one major use case, i.e. "mobile-terminated call", for which the NR specification will instruct the UE to initiate the "resume" procedure. However, as it is difficult to predict what other scenarios could be, and NR caters for addressing different use cases, it seems beneficial to have a unified framework to support various scenarios.

Proposal 1a:
The RAN paging message should contain the cause value indicating the reason for the paging.

Proposal 1b:
UE actions depend on the paging cause value in the corresponding RAN paging message (e.g. send the "request" message for the mobile-terminated call paging cause).

2.2
CN paging

As already briefly mentioned above, when a UE stays in the RRC INACTIVE mode, it is perceived as in the ECM_CONNECTED mode from the core network perspective, which in most cases would not require any CN originated paging. As discussed in RAN WG2, there could be various error and/or state mismatch cases, after which the core network might resort for reaching the UE by paging larger tracking area(s). 

As per preliminary view from a number of proponents, if a UE in the INACTIVE state receives the CN paging, then it shall abandon the AS context (i.e. move logically to the IDLE state) and initiate a new RRC connection request. Even though it could be the most anticipated and common pattern of actions (similar to the mobile-terminated call with the RAN paging), it is also worth noting that depending on the root cause and exact failure type inside the network different actions could be taken by the UE. 

-
If there is a mobile-terminated call, for which RAN cannot reach a UE and asks the CN assistance, then it is indeed more reasonable to instruct a UE to establish a new RRC connection.

-
If there is the network side failure (e.g. crashed gNB and/or UE context loss), then the CN paging intention would be just to let a UE know that it shall abandon the AS context and move to IDLE without any further actions.

Somewhat following the same line of considerations as we did for the RAN paging, even though there might be one dominant use case, it should be not preclude the NR framework to address other scenarios. As a result, the CN originated paging should ideally have the cause value governing the UE actions after reception of the corresponding paging message. 
Proposal 2a:
The CN paging message should contain the cause value indicating the reason for the paging.

Proposal 2b:
UE actions depend on the paging cause value in the corresponding CN paging message.

3 Conclusion
In this discussion paper we have provided our further considerations concerning the RAN and CN paging for a UE in the RRC INACTIVE state. According to our preliminary analysis, even though there certain dominant use cases and expectations regarding the UE actions after reception of the paging message, the overall specter of scenarios could be larger, whereupon the UE actions could be also different. As a result, both the CN and RAN paging messages should ideally have the cause value to address different cases in the unified way.
Proposal 1a:
The RAN paging message should contain the cause value indicating the reason for the paging.

Proposal 1b:
UE actions depend on the paging cause value in the corresponding RAN paging message (e.g. send the "request" message for the mobile-terminated call paging cause).

Proposal 2a:
The CN paging message should contain the cause value indicating the reason for the paging.

Proposal 2b:
UE actions depend on the paging cause value in the corresponding CN paging message.
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