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Abstract of the contribution: Current description in TS 23.501 on UE enters CM-Connected states is somehow unclear, and this document addresses such issue.
1
Discussion

In current TS 23.501 clause 5.3.3.2.2, it is clarified that:
In the CM-IDLE state, the UE shall, unless otherwise specified in clause 5.3.4.1:
….
-
enter CM-CONNECTED state whenever an AN signalling connection is established between the UE and the AN (entering RRC Connected state over 3GPP access, or at the establishment of the UE-N3IWF connectivity over non-3GPP access). The transmission of an Initial NAS message (Registration Request, Service Request or Deregistration Request) initiates the transition from CM-IDLE to CM-CONNECTED state.
However, the description above for UE entering CM-CONNECTED might not be very clear. Take 3GPP access as an example, the UE is already in CM-CONNECTED after entering RRC Connected state (i.e., UE receives RRC Connection Setup message from RAN). But the second sentence may let one consider that the Initial NAS is the trigger for the UE entering CM-CONNECTED (i.e., UE sends RRC Connection Setup Complete piggybacking Initial NAS message, which is after the establishment of RRC connection). In fact, the second sentence is just an explanation instead of UE behaviour, and need to be reworded accordingly. 

Observation: In current specification, the definition for the time that UE enters CM-CONNECTED state is not clear. 

Proposal: Keep the first sentence and remove the second sentence of the above excerpt paragraph of 5.3.3.2.2.   
2
Proposal

The following changes are proposed to TS 23.501 (V1.5.0).
******************* Start of Change # 1 ************************

5.3.3.2.2
CM-IDLE state

A UE in CM-IDLE state has no NAS signalling connection established with the AMF over N1. The UE performs cell selection/cell reselection according to TS 38.304[50] and PLMN selection according to TS 23.122[17].

There are no AN signalling connection, N2 connection and N3 connections for the UE in the CM-IDLE state.

If the UE is both in CM-IDLE state and in RM-REGISTERED state, the UE shall, unless otherwise specified in clause 5.3.4.1:

-
Respond to paging by performing a Service Request procedure (see TS 23.502 [3] clause 4.2.3.2), unless the UE is in MICO mode (see clause 5.4.1.3);

-
perform a Service Request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2), unless the UE is outside the area of availability of the LADN in case that the uplink user data to be sent corresponds to a PDU Session for an LADN.

The UE shall enter CM-CONNECTED state whenever an AN signalling connection is established between the UE and the AN (entering RRC Connected state over 3GPP access, or at the establishment of the UE-N3IWF connectivity over non-3GPP access). 
When the UE states in the AMF are CM-IDLE and RM-REGISTERED, the AMF shall:

-
perform a network triggered Service Request procedure when it has signalling or mobile-terminated data to be sent to this UE, by sending a Paging Request to this UE (see TS 23.502 [3] clause 4.2.3.4), if a UE is not prevented from responding e.g. due to MICO mode or Mobility Restrictions.

The AMF shall enter CM-CONNECTED state for the UE whenever an N2 connection is established for this UE between the AN and the AMF.

The UE and the AMF may optimize the power efficiency and signalling efficiency of the UE when in CM-IDLE state e.g. by activating MICO mode (see clause 5.4.1.3).
******************* End of Change # 1 *************************
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