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4.2
Architecture

4.2.1
UE states and state transitions including inter RAT

A UE is in RRC_CONNECTED when an RRC connection has been established or in RRC_INACTIVE (if the UE is connected to 5GC) when RRC connection is suspended. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
A UE specific DRX may be configured by upper layers (not applicable for NB-IoT);

-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls (by CN paging), system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;

-
Performs neighbouring cell measurements and cell (re-)selection;

-
Acquires system information.

-
Performs logging of available measurements together with location and time for logged measurement configured UEs.

-
May perform EDT.

-
RRC_INACTIVE:

-
A UE specific DRX may be configured by upper layers or by RRC layer;

-
A RAN-based notification area is configured by RRC layer;

-
The UE stores the UE Inactive AS context;
-
The UE:

-
Applies RRC_IDLE procedures unless specified otherwise;

-
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI;

-
Performs periodic RAN-based notification area update;

-
Performs RAN-based notification area update when moving out of the configured RAN-based notification area;

-
RRC_CONNECTED:

-
Transfer of unicast data to/from UE.

-
At lower layers, the UE may be configured with a UE specific DRX.

-
For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;

-
For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

-
For UEs supporting EN-DC, option to configure one NR SCG in conjunction with the MCG for DRBs and SRBs, for improved performance (SRBs) and increased bandwidth (DRBs);

-
Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC) to GERAN (not applicable for NB-IoT);

-
The UE:

-
Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification (not applicable for BL UEs, UEs in CE and NB-IoT UEs);

-
Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information (not applicable for NB-IoT);

-
Performs neighbouring cell measurements and measurement reporting (not applicable for NB-IoT);

-
Acquires system information (not applicable for BL UEs, UEs in CE and NB-IoT UEs).

Figure 4.2.1-1 not only provides an overview of the RRC states in E-UTRA, but also illustrates the mobility support between E-UTRAN, UTRAN and GERAN.





Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP

Figure 4.2.1-2 illustrates the mobility support between E-UTRAN, CDMA2000 1xRTT and CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-2: Mobility procedures between E-UTRA and CDMA2000

Figure 4.2.1-3 illustrates an overview of UE state machine and state transitions in EUTRA as well as the mobility procedures supported between E-UTRA/EPC, E-UTRA/5GC and NR.



Figure 4.2.1-3:
UE state machine and state transitions between E-UTRA/EPC, E-UTRA/5GC and NR/5GC
The inter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational services and combinations of these.

In addition to the state transitions shown in Figure 4.2.1-1, Figure 4.2.1-2 and Figure 4.2.1-3, there is support for connection release with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN, CDMA2000 (HRPD Idle/ 1xRTT Dormant mode) or NR. A UE in RRC_INACTIVE enters RRC_IDLE when it enters another RAT or switches to another CN type.

For NB-IoT, mobility between E-UTRA and UTRAN, GERAN and between E-UTRA and CDMA2000 1xRTT and CDMA2000 HRPD is not supported at AS level and hence only the E-UTRA states depicted in Figure 4.2.1-1 are applicable.
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