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1. Introduction
This p-CR is to introduce the 5G connection management (CM) sublayer state machines of the UE and the network over 3GPP access.
2. Reason for Change
The 5G CM sublayer provides the functions of establishing and releasing a NAS signalling connection between a UE and the AMF. The establishment of a NAS signalling connection are performed via a UE initiated 5G MM procedures, e.g. non-initial Registration procedure and Service Request procedure. The release of a NAS signalling connection is initiated by the network which is not a 5G MM procedure.
The NAS signalling connection between a UE and the AMF is over N1 interface, which futher replys on the signalling connection at lower layers: the access network signalling connection between the UE and 5G AN and the N2 signalling connection between the 5G AN and the AMF. For 3GPP access, it is RRC connection between the UE and 5G RAN.
Due to the UE can register to 5GC over both 3GPP and non-3GPP access, stage 2 has agreed to manage the SM state per access type separately (see TS 23.501 v0.4.0 subclause 5.3.3.4):
"The AMF manages two CM states for an UE: a CM state for 3GPP access and a CM state for Non-3GPP access. An N2 interface can serve the UE for either 3GPP access or for Non 3GPP access. UE connected over both 3GPP and Non-3GPP has got two N2 interfaces, one for each access. A UE may be in any combination of the CM states between 3GPP and Non-3GPP access, e.g. a UE may be CM-IDLE for one access and CM-CONNECTED for the other access, CM-IDLE for both accesses or CM-CONNECTED for both accesses."
For the terminology, we would prefer to use "5G CM mode" rather than "5G MM mode" in order to:
(1) clearly reflect the functions it provided, i.e. the establishment and release of a NAS signalling connection between a UE and the AMF. Note that the release of a NAS signalling connection is not peformed via 5G MM procedure; and

(2) use an aligned term with stage 2. This can avoid to define a different terminology in stage 3 and to clarify that "5G MM mode" used in stage 3 is the same as "5G CM state" used in stage 2.
2.1 5G CM state over 3GPP access

For 3GPP access, the NAS signalling conneciton between the UE and the AMF comprises RRC connection and N1 connection. At NAS layer, we will use NAS signalling connection at both UE and network sides.

Two 5G CM modes can be defined at both the UE and the network sides: 5G CM-IDLE mode and 5G CM-CONNECTED mode. Once a NAS signalling connection was established by a UE initiated 5G MM procedure, the UE will move from 5G CM-IDLE mode to 5G CM-CONNECTED mode at both the UE and network sides. Once a NAS signalling connection was released by a network intiated release procedure, the UE will move back to 5G CM-IDLE mode from 5G CM-CONNECTED mode at both the UE and network sides.
Furthermore, based on below stage 2 description, 5G CM-IDLE mode and 5G CM-CONNECTED mode are only valid for a UE has succeefully registered to the 5GC  (see TS 23.501 v0.4.0 subclause 5.3.3.2.2):
"A UE in CM-IDLE state is in RM-REGISTERED state and has no NAS signalling connection established with the AMF over N1."
2.2 5G CM state over non-3GPP access

So far, it is unclear in stage 2 whether a UE registered to the 5GC over non-3GPP access has a 5G CM-IDLE mode and how to perform transition between idle and connected modes. From below stage 2 text (see TS 23.501 v0.4.0 subclause 5.5.2), it implies that once a UE successfully registered to the 5GC over non-3GPP access, it will always stay in 5G CM-CONNECTED mode:
"A UE that successfully performs a registration procedure and is in RM-REGISTERED over an Untrusted Non-3GPP access transitions to CM-CONNECTED state for the Untrusted Non-3GPP access."
Hence, this p-CR does not cover 5G CM state over non-3GPP access and adds an Editorial Note for it.

3. Conclusions

Two 5G CM modes can be defined at both the UE and the network sides: 5G CM-IDLE mode and 5G CM-CONNECTED mode. Once a NAS signalling connection was established by a UE initiated 5G MM procedure, the UE will move from 5G CM-IDLE mode to 5G CM-CONNECTED mode at both the UE and network sides. Once a NAS signalling connection was released by a network intiated release procedure, the UE will move back to 5G CM-IDLE mode from 5G CM-CONNECTED mode at both the UE and network sides.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.1.0.
* * * First Change * * * *

7.1.4
5G CM sublayer states
7.1.4.1
General

In the following subclauses, the 5G connection management (CM) sublayer of the UE and the network over 3GPP access is described by means of different state modes. In subclause 7.1.4.2, the states of the 5G CM sublayer in the UE are introduced. The states for the network side are described in subclause 7.1.4.3.

Editor's note:
The 5G CM sublayer states of the UE and the network over non-3GPP access are FFS.
7.1.4.2
5G CM sublayer states in the UE

Editor's note:
It is FFS to cover the RRC-INACTIVE state at the UE side.
7.1.4.2.1
5G CM-IDLE mode
There is no NAS signalling connection established between the UE and the network. In this mode, the UE initiates the 5G initial NAS messages and responds to the paging in order to move to the 5G CM-CONNECTED mode.
7.1.4.2.2
5G CM-CONNECTED mode
There is a NAS signalling connection established between the UE and the network.
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Figure 7.1.4.2.2.1: 5G CM modes in the UE (3GPP access, overview)
7.1.4.3
5G CM sublayer states in the network
7.1.4.3.1
5G CM-IDLE mode
There is no NAS signalling connection established between the network and the UE. In this mode, the network initiates the paging procedure in order to move the UE to the 5G CM-CONNECTED mode.

7.1.4.3.2
5G CM-CONNECTED mode
There is a NAS signalling connection established between the UE and the network.
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Figure 7.1.4.3.2.1: 5G CM modes in the network (3GPP access, overview)
* * * End of Change * * * *
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