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The NAS messages from the UE are signaled to the Core
Network via the Initial UE message.

MME initiates the authentication procedure

Authentication is successfully completed.

MME initiates NAS level security procedure.

NAS level security procedure is completed. From this point, all
communication between MME and UE will be encrypted.

MME initiates the Location Request and signals to the HSS that
the UE has requested that 5G-NR may be used as a secondary
radio access technology (RAT).

The HSS checks if the UE is permitted to use Dual Connectivity
to 5G NR services.

HSS determines that the UE is authorized to use DC NR services
and signals the acceptance to the MME. Note there that extended
bandwidth fields are used to signal 5G data rates as "regular"
bandwidth fields do not support the entire range of the 5G
throughput.

MME sends the extended APN-AMBR to the SGW.
The message is sent to the PGW.

PGW advertises that the subscriber supports LTE-5G (EN-DC)
dual connectivity by signaling the Extended-BW-NR feature bit.
Extended-APN-AMBR fields are added to signal 5G rates.

The user session is authorized for EN-DC service.

Notify the PGW of the decision

Signal the acceptance of the session to the SGW. The APN data
rate is signaled via the Extended APN-AMBR.

At this point the SGW starts buffering downlink data towards the
UE. This data will be sent to the UE when the session is
established.

MME is notified about the APN data rate.

MME computes the UE level data rates (APN-AMBR).

MME responds back to the eNodeB with a message containing
three messages: S1AP Initial Context Setup Request, NAS Attach
Accept and Activate Default Bearer Request. 5G downlink and
uplink data rates are signaled via Extended UE-AMBR Downlink
and Uplink Information Elements.

UE capabilities are also passed to the MME.

eNodeB responds back to the Initial Context Setup message. The
message also contains the GTP TEID that should be used for
sending downlink data to the eNodeB.
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UE signals the completion of Attach and default bearer
activation.

MME modifies the bearer and sends the TEID to use for
downlink data.

Respond back to MME.

Downlink data is flowing on the default bearer.

Uplink data is flowing on the default bearer.

SGW is sending data to the MN-eNB. The MN-eNB keeps
forwarding that data to the SN-gNB.

Notify the MME that the data bearer is being switched from
4G-LTE to 5G-NR.

MME updates the bearer at the SGW.

Switching the data path from the eNodeB to gNodeB.

Respond back to the MME.

Send the End Marker to the eNodeB. This marks the end of data
transmission to the 4G-eNodeB. Subsequent data transmissions
will be towards the 5G-gNodeB.

MME responds back the eNodeB.

Data is now being sent directly to the 5G-gNodeB.

Data is now being directly routed from the 4G SGW to the 5G
gNodeB.

Uplink data is being transported from the 5G gNodeB to the 4G
SGW.
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