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10.3.2.3.3
1xRTT CS Fallback

CS fallback to 1xRTT enables the delivery of CS-domain services when a UE is being served by the E-UTRAN [23]. 

The UE initiates 1xCSFB (e.g. to perform a 1xCS call origination or accept a 1xCS call termination) by using NAS signalling to send a CSFB indication to the MME.  The MME then indicates to the eNB that 1xCSFB is required, which triggers the eNB to execute one of the following 1xCSFB procedures depending on network support and UE capability:

-
Rel-8 1xCSFB, characterized by RRC connection release with redirection to 1xRTT;

-
enhanced 1xCSFB, characterized by 1xRTT handover signalling tunnelled between the UE and 1xRTT network;

-
dual receiver 1xCSFB, characterized by RRC connection release without redirection information; or

-
dual receiver/transmitter enhanced 1xCSFB, characterized by either 1xRTT handover signalling tunnelled between the UE and 1xRTT network, or redirection of the UE’s second radio to 1xRTT.

The network advertises its support for Rel-8 1xCSFB by broadcasting 1xRTT pre-registration parameters in system information (SIB8). The Rel-8 1xCSFB procedure is the default procedure, when no other 1xCSFB procedure can be performed. If Rel-8 1xCSFB is to be performed, the eNB optionally solicits 1xRTT measurements from the UE, and then sends an RRC Connection Release message with redirection to 1xRTT.  The UE then performs the normal 1xCS call origination or termination procedure in the 1xRTT access network.
A network which advertises support for Rel-8 1xCSFB may also support enhanced 1xCSFB, in which case the eNB determines to perform enhanced 1xCSFB based on UE capability.  If enhanced 1xCSFB is to be performed, the eNB optionally solicits 1xRTT measurements from the UE, and then sends it a Handover From EUTRA Preparation Request message.  This triggers the UE to send the UL Handover Preparation Transfer message containing 1xRTT dedicated information. The 1xRTT information is contained inside RRC and S1-AP messages between the UE and MME and in a generic "transfer" message between MME and 1xRTT network. The response from the 1xRTT network triggers the eNB to send a Mobility From EUTRA Command message which includes a 1xRTT channel assignment message that causes the UE to acquire a traffic channel in the 1xRTT access network. In addition to enhanced 1xCSFB, the eNB may determine to perform concurrent mobility to HRPD based on UE capability; if so, then two separate UL Handover Preparation Transfer messages are triggered from the UE containing 1xRTT and HRPD dedicated information, respectively. The concurrent HRPD handover procedure is handled independently from the e1xCSFB procedure, except that responses from the 1xRTT and HRPD networks shall be combined by the eNB into a single Mobility From EUTRA Command message.

The network advertises support for dual receiver 1xCSFB by broadcasting the dual receiver 1xCSFB support indicator in system information (SIB8). The eNB determines to perform dual receiver 1xCSFB if the UE has a dual Rx configuration according to UE capability, and enhanced 1xCSFB cannot be performed (i.e. because enhanced 1xCSFB is not supported by both network and UE). If dual receiver 1xCSFB is to be performed, the eNB sends an RRC Connection Release message without including redirection information.  The UE then performs the normal 1xCS call origination or termination procedure in the 1xRTT access network. A UE with dual Rx configuration may initiate 1xCSFB to a network broadcasting 1xRTT pre-registration parameters but not broadcasting the dual receiver 1xCSFB support indicator; in this case, the UE may receive an RRC Connection Release message with redirection to 1xRTT.

The network advertises support for dual receiver/transmitter enhanced 1xCSFB (dual Rx/Tx e1xCSFB) by broadcasting the dual Rx/Tx e1xCSFB support indicator in system information (SIB8). The eNB determines to perform dual Rx/Tx e1xCSFB if the UE supports dual Rx/Tx e1xCSFB according to UE capability. If the network does not advertise support for dual Rx/Tx e1xCSFB, UE which have dual Rx/Tx configuration may decide to keep the 1xRTT receiver/transmitter turned on in order to continuously operate in both 1xRTT and E-UTRAN. If dual Rx/Tx e1xCSFB is to be performed, the eNB optionally solicits 1xRTT measurements from the UE, and then sends a Handover From EUTRA Preparation Request message. This triggers the UE to perform one of the following:

-
send the UL Handover Preparation Transfer message containing 1xRTT dedicated information. The 1xRTT information is contained inside RRC and S1-AP messages between the UE and MME and in a generic "transfer" message between MME and 1xRTT network. The response from the 1xRTT network triggers the eNB to send a DL Information Transfer message which includes a 1xRTT channel assignment message that causes the UE to acquire a traffic channel in the 1xRTT access network while continuing to be served by the E-UTRAN (for PS-domain services).

-
direct its second radio to 1xRTT, where it performs the 1xCS call origination or termination procedure in the 1xRTT access network while continuing to be served by the E-UTRAN (for PS-domain services).
The following table summarizes the various CS fallback options for 1xRTT, necessary UE capabilities and FGI index which should be set to ‘1’. The meaning of FGI index is specified in [16, Annex B].

Table 10.3.2.3.3-1: CS fallback options

	Target RAT
	Solutions
	Release
	UE Capability
	FGI Index

	CS fallback to 1xRTT
	RRC Connection Release with Redirection
	Rel-8
	(NOTE 1)

Mandatory for UEs supporting CS fallback to 1xRTT
	

	
	enhanced 1xCSFB
	Rel-9
	(NOTE 1)

e-CSFB-1XRTT
	

	
	enhanced 1xCSFB with concurrent HRPD handover

	Rel-9
	(NOTE 1)

e-CSFB-ConcPS-Mob1XRTT, Support of HRPD, supportedBandListHRPD
	FGI12, FGI26

	
	dual receiver 1xCSFB (RRC Connection Release without Redirection)
	Rel-9
	(NOTE 1)

rx-Config1XRTT (set to ‘dual’)
	

	
	dual receiver/transmitter enhanced 1xCSFB
	Rel-10
	(NOTE 1)

e-CSFB-dual-1XRTT
	

	NOTE 1:
All CS fallback to 1xRTT capable UE shall indicate that it supports 1xRTT and supported band list in the UE capability.

NOTE 2:
The measurement may be performed before any of the above CS fallback solution is triggered to select the target cell or frequency layer more accurately based on eNB decision. eNB may trigger any of above CS fallback solutions blindly.


10.3.2.3.3.1
Pre-registration Procedure for 1xRTT CSFB

A 1xCSFB capable terminal may pre-register in the 1xRTT network via the E-UTRAN in order to establish CS services (e.g. originating and terminating voice calls) in the 1xRTT network.  Pre-registration applies only to Rel-8 1xCSFB,  enhanced 1xCSFB and dual receiver/transmitter enhanced 1xCSFB.  It does not apply to dual receiver 1xCSFB, since the UE registers directly in the 1xRTT network using the normal 1xCS registration procedure.

The UE determines whether pre-registration is needed based on 1xRTT pre-registration parameters broadcast in system information (SIB8). Before performing a 1xRTT pre-registration, the UE requests from the eNB the necessary information to perform the 1xRTT pre-registration using the CDMA2000 CSFB Parameters Request message. The eNB provides the necessary parameters in the CDMA2000 CSFB Parameters Response message. These necessary parameters are pre-configured in the eNB and are transparent to E-UTRAN.

The UE is responsible for maintaining the 1xRTT context, e.g. by performing re-registrations if needed. The UE will use the 1xRTT pre-registration information to decide whether a re-registration shall be performed. A dual receiver UE which registers directly in the 1xRTT network can ignore these parameters. Re-registrations are only allowed in areas where pre-registration is allowed.

The management of the pre-registration and re-registration is handled by the 1xRTT upper layer in the UE.
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