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1 Introduction

This document discusses the state modelling and procedures of the RRC_INACTIVE operational mode.
2 Discussion
The UE in RRC_INACTIVE needs to go through some procedures involving RRC messaging.  Some examples that could clearly be necessary include:

· NAS transport for TAU
· Reconfiguration when the UE context is relocated (to assign a new UE ID, update security association to the new anchor gNB, and so on)
· Signalling for state transitions
· RNA update
These procedures could take place either within the INACTIVE state or by transition to RRC_CONNECTED.

As baseline procedures, the two alternatives could take place as shown in Figure 1 for a network initiated procedure.  (The UE initiated equivalent seems straightforward, the UE would send the message to trigger the procedure either in Msg5 with re-activation, or in Msg3 while remaining in RRC_INACTIVE.  The results are similar to Figure 1 but without the initial paging step.)
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Figure 1: Network initiated RRC procedures
It is fairly clear that the model remaining in RRC_INACTIVE is more efficient, and there seems no reason not to support it.  Further enhancements can be imagined, e.g. to deliver the RRC message directly through the paging procedure as suggested in [1].

Proposal 1: The UE in RRC_INACTIVE can be addressed with an RRC message without first requiring a transition to RRC_CONNECTED.
Note that this proposal can only apply in the gNB that holds the UE’s RRC context, since the RRC entity is needed to generate the message.  This suggests that the UE context would be retrieved by the gNB where the paging response was received.  However, retrieving the context probably creates the need for a reconfiguration (at least to allocate a new UE ID valid in the new gNB), which means that in most network initiated cases, we should expect that the RRC message of Figure 1 is an RRCConnectionReconfiguration.
Proposal 2: At least the following procedures are supported with the UE in RRC_INACTIVE:

· PLMN selection
· Cell reselection

· Paging (same UE procedure as for CN based paging in RRC_IDLE)

· RNA update

· Reconfiguration without mobility

· Connection re-activation
· Connection release

· System information acquisition including request for dedicated transmission

· NAS transport

Considering the mixed nature of these procedures, it seems that the specification for RRC_INACTIVE would be spread across 38.304 and 38.331; for example, it would be redundant to describe the same paging procedure in 38.331 that is already defined for idle mode, or to describe reconfiguration handling in 38.304.

Proposal 3: The specification of procedures for the UE in RRC_INACTIVE is divided between 38.304 and 38.331, with each procedure placed on a case-by-case basis.

With this spec organisation, it seems most natural to model RRC_INACTIVE as a third state, neither part of idle nor of connected.

Proposal 4: RRC_INACTIVE is modelled as a separate state of the UE.
3 Conclusion
This document promulgates the following proposals:
Proposal 1: The UE in RRC_INACTIVE can be addressed with an RRC message without first requiring a transition to RRC_CONNECTED.
Proposal 2: At least the following procedures are supported with the UE in RRC_INACTIVE:

· PLMN selection
· Cell reselection

· Paging (same UE procedure as for CN based paging in RRC_IDLE)

· RNA update

· Reconfiguration without mobility

· Connection re-activation
· Connection release

· System information acquisition including request for dedicated transmission

· NAS transport

Proposal 3: The specification of procedures for the UE in RRC_INACTIVE is divided between 38.304 and 38.331, with each procedure placed on a case-by-case basis.

Proposal 4: RRC_INACTIVE is modelled as a separate state of the UE.
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