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1
Introduction

After the RAN#75 meeting, a new WI was agreed [1] with the main objective to perform normative work with regards to standardizing a new radio access technology.  As also captured in [2], 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 RAN2#98 meeting, a major decision was made that the NR technology will have a new state called INACTIVE that is modelled as independent RRC state. In addition to it, RAN WG2 considered a number of state transition cases and made several decisions on how they could be accomplished. However, there sometimes remains some ambiguity with regards to the terminology used during discussions; in particular, how exactly we should refer to the INACTIVE state and whether CONNECTED refers to a particular RRC state and/or whether we should have a way to indicate that a UE has the AS context regardless of the RRC state it is in.
In this discussion paper we present some considerations on terminology concerning the NR RRC states and how it can be further referred to in TS 38.331. 
2
RRC state machine and modeling 
Before delving into the details of how a new INACTIVE can be referred to in the NR system, it is worth noting how different RRC states were introduced to the UMTS system. Referring to TS 25.331, sub-clause 7.1, a UE can be either in the IDLE or the CONNECTED mode from the NAS layer perspective, whereupon the CONNECTED mode embraces further four different RRC states: URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH. Such an approach allows to differentiate between IDLE and CONNECTED modes when the exact RRC state is not important, but rather it is more relevant to emphasize that a UE has the AS context. At the same time, it is possible to refer to a particular RRC state, e.g. CELL_DCH.
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Figure 1: Logical modeling of the NAS/AS states in the UMTS system.

As for the NR system, RAN WG2 has already made a decision that INACTIVE will be modelled as the independent RRC state. However, exactly the same terminology issue as in UMTS might occur: sometimes it is necessary to indicate that a UE is the CONNECTED mode meaning that it has the AS context, while sometimes it is necessary to refer to a particular RRC state (e.g. either INACTIVE or ACTIVE/CONNECTED). Accounting for the fact that draft NR stage2 and stage3 specifications already refer to RRC states as RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED, we can discriminate between a particular RRC state and a "mode" by as presented in Figure 2 below. One additional advantage of this approach is that it is logically aligned with the LTE technology (which has only IDLE and CONNECTED), and which might also have the INACTIVE state when connected to 5G CN.
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Figure 2: Logical modeling of the NAS/AS states for the NR system

Proposal 1:
At the NAS layer, a UE can be either in IDLE or in CONNECTED mode. 

Proposal 2:
The CONNECTED mode comprises two RRC states: RRC_INACTIVE and RRC_CONNECTED.
A more radical approach to avoid ambiguity in terminology is to rename the RRC_CONNECTED state to RRC_ACTIVE, as exemplified in Figure 3. In other words, the CONNECTED mode will embrace two RRC states: RRC_INACTIVE and RRC_ACTIVE. The advantage is that CONNECTED mode will unambiguously refer to the AS mode and it will not be confused with the corresponding RRC state as in Figure 2. The downside of this approach is that even though NR RRC_ACTIVE will correspond directly to LTE CONNECTED, names will be different.
.
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Figure 3: Logical modeling of the NAS/AS states for the NR system (alternative).
3 Conclusion
In this discussion paper we have presented our further considerations on the terminology for the NR RRC states. In particular, to avoid ambiguity it is proposed that CONNECTED refers to the mode in which the UE has the AS context, while the CONNECTED mode can be further classified into the RRC_INACTIVE and RRC_CONNECTED states. 
Proposal 1:
At the NAS layer, a UE can be either in IDLE or in CONNECTED mode. 

Proposal 2:
The CONNECTED mode comprises two RRC states: RRC_INACTIVE and RRC_CONNECTED.
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