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LTE to 3G circuit switched fallback (CSFB) call  
Many LTE deployments do not support VoLTE. In such networks, the mobile phones fall back to 2G or 3G networks that support circuit switch calls. This flow
describes circuit switched fall back (CSFB) from LTE to 3G UMTS. 

You can also click on the message titles to see the complete structure of the messages.  

Random access procedure The UE establishes an RRC connection with the LTE eNodeB. 

1:Initial UE Message [Attach request, PDN connectivity request]
attach type = Combined
EPS/IMSI attach 

The UE registers with the network with an attach type of
Combined EPS/IMSI attach. This signals to the network that the
UE supports circuit switched callback (CSFB). 

2:Downlink NAS Transport [Authentication request] MME authenticates the UE. 

3:Uplink NAS Transport [Authentication response] UE responds to the authentication request. 

4:Downlink NAS Transport [Security mode command] MME establishes NAS security. 

5:Uplink NAS Transport [Security mode complete]

6:Downlink NAS Transport [ESM information request] Exchange additional parameters as security has been
established. 

7:Uplink NAS Transport [ESM information response]

Consult the TAI to Location
Area/ MSC/VLR tuples to

select the MSC/VLR 

The tracking area to location area mappings are pre-configured
in the MME. 

8:Location Update Request
IMSI,
LAI 

Update the UE location in the 3G network 

Store the MME
associated with the

user 

9:Location Update Response
IMSI,
TMSI 

MSC acknowledges the location update. 

MME selects the MSC/VLR for the circuit switch fallback functionality
 

10:Initial Context Setup Request
+ Attach accept (Combined EPS/IMSI Attach)
+ Activate default EPS bearer context request

+ Activated dedicated EPS bearer context request
attach result = Combined
EPS/IMSI attach,
3G Location area identifier
(MCC, MNC, LAC),
3G TMSI 

The attach is successfully completed. The network signals to the
UE that it has performed a Combined EPS/IMSI attach. The UE is
attached to LTE for data and a 3G network for voice. The
message also signals the Location Area Identifier and TMSI in
the 3G circuit switched network. 
The network has also triggered the setup a default bearer and a
dedicated bearer. 

11:Initial Context Setup Response eNodeB responds to the Initial context setup. 

12:Uplink NAS Transport [Attach complete, Attach default EPS bearer context accept] UE responds back with attach accept and default bearer
establishment accept. 

13:Uplink NAS Transport [Activate dedicated EPS bearer context accept] The dedicated bearer has also been setup at the UE. 

UE attached to a 4G LTE network and establishes a default bearer  

UE is connected to the 4G LTE network UE has now connected to the 4G network. 

14:Call The mobile user initiates a voice call when registered to an LTE
network that does not support voice. 
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UE releases the existing session as it needs to
initiate an extended service request  
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15:UE Context Release Request

16:UE Context Release Command

17:UE Context Release Complete

18:Initial UE Request [Extended service request]
TAC: 9,
RRC-Establishment-Cause:
mo-Signalling 

Signal to the 4G network that the UE wishes to fall back for a
circuit switched call 

19:Initial Context Setup Request
CS Fallback Indicator = CS
Fallback Required,
Registered LAI (PLMN, MCC,
MNC, LAC) 

The MME signals to the UE that CS fall back is required. The
message also notifies the UE about the 3G location area that
needs to be used in 3G access for the voice call. 

20:Initial Context Setup Response

21:UE Context Release Request
radioNetwork-cause =
cs-fallback-triggered 

Release the 4G LTE session has the UE is going to transition to a
3G UMTS network. 

22:UE Context Release Command
NAS-cause = normal-release 

23:UE Context Release Complete

UE initiates an Extended service request to
signal to the 4G network that the UE is
invoking the CSFB procedure  

UE is connected to the 3G UMTS network UE has transitioned to the 3G network to setup the voice call. 

24:DTAP MM CM Service RequestUE initiates a 3G call. 

25:DTAP MM Authentication RequestThe UE is authenticated in the 3G network. 

26:DTAP MM Authentication Response

27:RANAP CommonID CN sends the UE's IMSI to to the RAN. 

28:RANAP SecurityModeControlA secure link is established with the used 

29:RANAP SecurityModeControl

30:DTAP CC Setup UE initiates the call. 

31:DTAP CC Call Proceeding The 3G network acknowledges the call. 

32:RANAP RAB-Assignment Radio bearers are setup for the voice call 

33:RANAP RAB-Assignment

34:DTAP CC Alerting The called subscriber is being rung. 

Ringing called subscriber The called subscriber's phone is ringing. 

35:DTAP CC Connect The called user answers the call. 

36:DTAP CC Connect Acknowledge

Conversation The call is in conversation mode. 

37:Release call The caller released the call 

38:Release Send the release to the RNC. 

39:DTAP CC Disconnect
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Circuit switched call in 3G UMTS  
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40:DTAP CC Release Release call 

41:DTAP CC Release Complete

42:RANAP Iu-Release Release Iu connection 

43:RANAP Iu-Release

Random access procedure UE connects back to the 4G LTE network 

UE is connected to the 4G LTE network The UE has moved back to the 4G network 

44:NAS MM Tracking area update request UE initiates a tracking area update after moving back to the 4G
network. 

45:NAS MM Tracking area update accept

46:S1AP InitialContextSetup

47:NAS MM Tracking area update complete

48:S1AP UE Context Release Request

49:S1AP UE Context Release

50:S1AP UE Context Release

Tracking area update  

EXPLORE MORE 

LTE - https://www.eventhelix.com/lte/ 

Telecom Call Flows - https://www.eventhelix.com/RealtimeMantra/Telecom/ 

Networking Sequence Diagrams - https://www.eventhelix.com/RealtimeMantra/Networking/  

Sequence diagram generated from Wireshark PCAP file with: 

VisualEther [https://www.eventhelix.com/VisualEther/] and EventStudio [https://www.eventhelix.com/EventStudio/].  
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