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1. Introduction
SA has defined CS fallback to support fallback to GSM/UMTS CS domain. During SA2#65 SA2 also defined CS fallback to 1xRTT CS domain, see [1].  In [2], SA2 states that following:

“SA2 made the assumption that the E-UTRAN provides control information (e.g. an indication from the E-UTRAN when the UE is in connected state or an indication over the broadcast channel) that causes the UE to trigger 1xCS pre-registration or re-registration.”

SA2 also requested RAN2 to confirm the feasibility of the E-UTRAN functionality as described above and to consider initiating the specification work.
This contribution discusses how to support the 1xRTT CS Registration required to support fallback to the 1xRTT CS domain in the E-UTRAN as well as other 1xRTT CS fallback issues.
2. Discussions

CS fallback for 1xRTT enables the delivery of CS-domain services when a UE is being served by the E-UTRAN. A CS fallback enabled terminal, while connected to the E-UTRAN may pre-register in the 1xRTT CS domain in order to use the 1xRTT access network to establish a voice call in the CS domain. This function is only available where the E-UTRAN coverage overlaps with 1xRTT coverage.

To support this function per [1] the E-UTRAN must provide the following functions: 

· Control of when the UE performs a 1xRTT CS Registration
· Provide the UE with 1x parameters required to perform 1xRTT registration

· Forwarding of 1xRTT CS Registration messages between the UE and the 1xRTT network
· Forwarding of 1xRTT CS paging requests to the UE from the 1xRTT network
· Release of the E-UTRAN resources after the UE leaves the E-UTRAN coverage subsequent to a page for CS fallback to 1xRTT
This contribution addresses the bullets above.
2.1 1xRTT CS Registration Control

In the E-UTRAN the network will control when the UE is allowed to perform a 1xRTT CS Registration but the UE will be responsible for tracking if it is registered with the 1xRTT network or not. The eNB will broadcast an indication that the UE is allowed to register along with a 1xRTT System Identifier (SID) and Network Identifier (NID) pair used by the UE to determine if it moved from one 1xRTT MSC to another and as such it should re-register with the1xRTT network. Once the UE reads this indication from the broadcast channel and determines that it needs to register/re-register the UE will send a request to the eNB requesting that the eNB provide the 1x Parameters. The CDMA2000 1xRTT network also supports Timer Based Registration. Timer-based registration causes the mobile station to register at regular intervals. Its use also allows the system to automatically deregister mobile stations that did not perform a successful power-down registration. The need to support Timer-based registration is FFS.
2.2 1x Parameters required to perform a 1xRTT registration

To generate the 1xRTT CS Registration message the UE will need the 1x Parameters provided to a 1x mobile for mobility from LTE to 1xRTT that have been defined in the latest RRC specification. 
The 1x Parameters will be provided to the UE by the eNB upon request, see 2.1. 
2.3 1xRTT CS Registration messages
Once the UE determines that it needs to perform a 1xRTT CS Registration and it has received the 1x Parameters the UE will Tunnel the 1xRTT CS Registration message to the 1xRTT network using the RRC and S1AP tunneling mechanism.

2.4 1xRTT CS Paging

The CS paging is delivered as an encapsulate 1xRTT general page message transferred inside a S1 DOWNLINK S1 CDMA2000 TUNNELING and RRC DLInformationTransfer message to the UE when the UE is in RRC connected. In case the UE was in idle when the MME received the 1xRTT page the MME will initiate the network initiated service request procedure. It is assumed that normal cause values (e.g. DL signaling) can be used for the network initiated service request since the actual CS page message is delivered as a separate message.

2.5 Release of E-UTRAN resources

In [4] it is proposed to align the CS fallback procedure to 1xRTT with the one defined for intra-3GPP (GSM). If this proposal is accepted it would be possible to utilize E-UTRAN controlled procedures also for CS fallback to 1xRTT. This has the advantage that the UE behaviour will be more predictable since the network knows when the UE is leaving E-UTRAN (it will not be considered as an error case). Another advantage is that it allows for optimizations to minimize the access delay in the target system. Given though that there is a strong desire to minimize impacts to legacy 1xRTT behavior it is proposed to only consider optimization which impacts E-UTRAN and the UE (e.g. NACC based solutions). As a default solution it would be possible to just use an RRCConnectionRelease message with re-direction information to 1xRTT.
3. Proposal
3.1 1xRTT CS Registration Control

A UE that is configured for CS Fallback to 1xRTT cannot attempt to register with the 1xRTT network until it receives an indication the CS Fallback to 1xRTT is supported in a cell and the 1xRTT SID/NID pair of the MSC the cell is associated with. The UE will receive this indication along with the 1xRTT System Identifier (SID) and Network Identifier (NID) pair in the 1x broadcast parameters sent in SIB8.

Once the UE determines that CS Fallback to 1xRTT registration is allowed it will use the SID/NID pair to determine if it should register/re-register. If the UE determines it needs to register/re-register with the 1xRTT network it will send a request to the eNB requesting that the eNB provide the 1x Parameters.

3.2 1x Parameters required to perform a 1xRTT registration

To generate the 1xRTT CS Registration message the UE will need the 1x Parameters provided to a 1x mobile for mobility from LTE to 1xRTT that have been defined in the latest RRC specification.

3.3 1xRTT CS Registration in Active mode

Once the UE determines that it needs to perform a 1xRTT CS Registration it will need to acquire the 1x Parameters and then use the Tunneling mechanism defined in TS 36.300 to perform the 1xRTT CS Registration with the 1xRTT network. To acquire the 1x Parameters required to perform the 1xRTT CS Registration two new RRC messages are needed to allow the UE to request the parameters and for the eNB to forward the parameters to the UE. See Figure 1.
The CDMA2000-CSFBParametersRequest message is sent by the UE to request the 1x Parameters required to generate the CDMA2000 1xRTT Registration message.

The CDMA2000-1xParametersForCSFB message is sent by the eNB to provide the 1x Parameters required to generate the CDMA2000 1xRTT Registration message. The parameters of this message are:

· cdma2000-RAND – Random number used for Authentication

· cdma2000-DedicatedInfo – The CDMA2000 parameters defined by 3GPP2 that are required for the mobile to generate a CDMA2000 1xRTT Registration message.

Note:
The RAND value provided to a mobile must be remembered by the eNB so it can be appended to the 1x Registration message sent from the UE to the 1x network. This value along with the Authentication information provided in the 1x tunneled message is used to authenticate the mobile in the 1x network.

Note: Since the registration procedure as well as the MO/MT CS fallback procedures are UE initiated, there is no need to define and UE capability for CS fallback to 1xRTT.
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Figure 1: 1xRTT CS registration procedure
3.4 1xRTT CS Registration in Idle mode
Once the UE determines that it needs to perform a 1xRTT CS Registration it will need to connect to the LTE network and perform the 1xRTT CS Registration in the Active mode.
3.5 Error handling

Currently the TS 23.272 does not contain any text on error handling, e.g. what to do if the UE fail to access the target system. In case the UE fails to access any 1xRTT cell it is assumed that the UE is out of coverage for CS services and it is proposed that the UE in this case forgets the CS page (or CS MO call) and apply normal idle mode cell re-selection behavior. 

4. Conclusion

If this contribution is agreed to, a text proposal is given below for inclusion in TS 36.331. A separated Reply LS is also provided to provide SA2 with RAN2 response to [2]. 
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6. Text proposal

Start of first change.

–
SystemInformationBlockType8

The IE SystemInformationBlockType8 contains information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

SystemInformationBlockType8 information element
-- ASN1START

SystemInformationBlockType8 ::=

SEQUENCE {


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo

OPTIONAL,


searchWindowSize




INTEGER (0)




OPTIONAL,
-- value range FFS


hrpd-Parameters





SEQUENCE {



hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters

SEQUENCE {




cellReselectionPriority



INTEGER (0..7),




threshHigh






INTEGER (0),




-- value range FFS




threshLow






INTEGER (0),




-- value range FFS




tReselection





INTEGER (0),




-- value range FFS




hrpd-NeighborCellList



SEQUENCE (SIZE (1..16)) OF SEQUENCE {





hrpd-NeighborCellInfo



CDMA2000-NeighbourCellInformation




}



}

OPTIONAL


}

OPTIONAL,


onexrtt-Parameters




SEQUENCE {


onexrtt-CSFBRegistrationInfo

ONEXRTT-CSFBRegistrationInfo,


onexrtt-LongCodeState



BIT STRING (SIZE (42)),



cellReselectionPriority



INTEGER (0..7),



threshHigh






INTEGER (0),





-- value range FFS



threshLow






INTEGER (0),





-- value range FFS



tReselection





INTEGER (0),





-- value range FFS



onexrtt-NeighborCellList


SEQUENCE (SIZE (1..16)) OF SEQUENCE {




onexrtt-NeighborCellInfo


CDMA2000-NeighbourCellInformation



}


}

OPTIONAL,


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType8 field descriptions

	cdma2000-SystemTimeInfo

Information on CDMA2000 system time

	searchWindowSize 

The search window size is a CDMA parameter to be used to assist in searching for the neighboring pilots

	hrpd-Parameters
The cell reselection parameters applicable only to HRPD systems

	hrpd-PreRegistrationInfo 

The HRPD Pre-Registration Information tells the mobile if it should pre-register with the HRDP network and identifies the Pre-registration zone to the UE

	hrpd-CellReselectionParameters 

cell reselection parameters applicable only to HRPD system

	cellReselectionPriority
Absolute priority of the RAT (0 means: highest priority). FFS if priority should be given per frequency

	threshHigh

This specifies the high threshold used in reselection towards CDMA2000 HRPD

	threshLow

This specifies the low threshold used in reselection towards CDMA2000 HRPD

	tReselection

The HRPD cell reselection timer value in seconds

	hrpd-NeighborCellList

List of HRPD neighbouring cells

	hrpd-NeighborCellInfo

Describes one HRPD cell

	1xrtt-Parameters

cell reselection parameters applicable only to 1XRTT system

	onexrtt-CSFBRegistrationInfo 

The CSFB to 1xRTT Registration Information tells the mobile if it should register with the 1xRTT network and identifies the 1xRTT System ID to the UE

	onexrtt-LongCodeState

The state of long code generation registers in 1XRTT system as defined in [C.S0002-A, Section 1.3] at 
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	cellReselectionPriority

Absolute priority of the RAT (0 means: highest priority). FFS if priority should be given per frequency

	threshHigh

This specifies the high threshold used in reselection towards CDMA2000 1xRTT

	threshLow

This specifies the low threshold used in reselection towards CDMA2000 1xRTT

	tReselection

The cdma2000 1x cell reselection timer value in seconds

	1xrtt-NeighborCellList

List of 1xRTT neighbouring cells

	1xrtt-NeighborCellInfo

Describes one 1xRTT cell


End of first change.

Start of second change.

–
HRPD-PreRegistrationInfo information element

-- ASN1START

HRPD-PreRegistrationInfo ::=


SEQUENCE {


hrpd-PreRegistrationAllowed



BOOLEAN,


hrpd-PreRegistrationZoneId



INTEGER (0)
OPTIONAL, 
-- cond PreRegistrationAllowed


hrpd-SecondaryPreRegistrationZoneIdList
SEQUENCE (SIZE (1..2)) OF SEQUENCE {



hrpd-SecondaryPreRegistrationZoneId

INTEGER (0)




-- value range FFS


}

OPTIONAL

}

-- ASN1STOP

	HRPD-PreRegistrationInfo field descriptions

	HRPD-PreRegistrationAllowed

TRUE indicates that a UE in LTE_IDLE shall perform an HRPD pre-registration if the UE does not have a valid / current pre-registration. 

	HRPD-PreRegistrationZoneID

Used to control when the UE should re-register.

	 HRPD-SecondaryPreRegistrationZoneIdList

Used to control when the UE should re-register.


	Conditional presence
	Explanation

	PreRegitrationAllowed
	The IE is mandatory in case the hrpd-PreRegistrationAllowed is set to ‘true’


–
ONEXRTT-CSFBRegistrationInfo information element

-- ASN1START

ONEXRTT-CSFBRegistrationInfo ::=

SEQUENCE {


onexrtt-CSFBRegistrationAllowed

BOOLEAN,


onexrtt-SystemId




INTEGER (0)
OPTIONAL, – cond CSFBRegistrationAllowed

onexrtt-NetworkId




INTEGER
(0)
OPTIONAL  - cond CSFBRegistrationAllowed
}

-- ASN1STOP

	ONEXRTT-CSFBRegistrationInfo field descriptions

	onexrtt-CSFBRegistrationAllowed
TRUE indicates that a UE in LTE_IDLE shall perform an 1xRTT pre-registration if the UE does not have a valid / current pre-registration. 

	onexrtt-SystemId

Used along with the onexRTT-NetworkID as a pair to control when the UE should Re-Register with the 1xRTT network.

	onexrtt-NetworkId
Used along with the onexRTT-SystemID as a pair to control when the UE should Re-Register with the 1xRTT network.


	Conditional presence
	Explanation

	CSFBRegistrationAllowed
	The IE is mandatory in case the onexrtt-CSFBRegistrationAllowed is set to ‘true’


End of second change.

Start of third change.

–
HandoverFromEUTRAPreparationRequest (CDMA2000)

The HandoverFromEUTRAPreparationRequest message is used to trigger the handover preparation procedure with a CDMA2000 RAT.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

HandoverFromEUTRAPreparationRequest message
-- ASN1START

HandoverFromEUTRAPreparationRequest ::= SEQUENCE {


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



handoverFromEUTRAPreparationRequest-r8












HandoverFromEUTRAPreparationRequest-r8-IEs,



criticalExtensions




SEQUENCE {}


}

}

HandoverFromEUTRAPreparationRequest-r8-IEs ::= SEQUENCE {


cdma2000-Type





CDMA2000-Type,


cdma2000-RAND





BIT STRING (SIZE (32))

OPTIONAL,  -- Cond cdma2000-Type


cdma2000-DedicatedInfo



OCTET STRING



OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this message are FFS.

	HandoverFromEUTRAPreparationRequest field descriptions

	cdma2000-Type

Field description is FFS.

	cdma2000-RAND

A 32 bit random value, generated by the eNB, passed to the CDMA2000 upper layers. Present only if the cdma2000-Type = type1XRTT.

	cdma2000-DedicatedInfo

Field description is FFS.


	Conditional presence
	Explanation

	cdma2000-Type
	The IE is mandatory present if the cdma2000-Type = type1XRTT; otherwise it is not needed.


–
CDMA2000-CSFBParametersRequest 
The CDMA2000-CSFBParametersRequest  message is used by the mobile to obtain the CDMA2000 1x Parameters from the network. The UE needs these parameters before it can register with the CDMA2000 1xRTT Network to support CSFB to 1xRTT.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN
CDMA2000-CSFBParametersRequest message
-- ASN1START

CDMA2000-CSFBParametersRequest ::= SEQUENCE {




criticalExtensions




CHOICE {



cdma2000-CSFBParametersRequest-r8

CDMA2000-CSFBParametersRequest-r8-IEs,



criticalExtensions





SEQUENCE {}


}

}

CDMA2000-CSFBParametersRequest-r8-IEs ::= SEQUENCE {}




-- ASN1STOP

Editor's note:
The extension mechanisms in this message are FFS.

	CDMA2000-CSFBParametersRequest  field descriptions

	%fieldIdentifier%




–
CDMA2000-1xParametersForCSFB
The CDMA2000-1xParametersForCSFB  message is used to provide the CDMA2000 1x Parameters to the UE so the UE can register with the CDMA2000 1xRTT Network to support CSFB to 1xRTT.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

CDMA2000-1xParametersForCSFB message
-- ASN1START

CDMA2000-1xParametersForCSFB ::= SEQUENCE {


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



cdma2000-1xParametersForCSFB-r8

CDMA2000-1xParametersForCSFB-r8-IEs,



criticalExtensions




SEQUENCE {}


}

}

CDMA2000-1xParametersForCSFB-r8-IEs ::= SEQUENCE {


cdma2000-RAND





BIT STRING (SIZE (32)),

cdma2000-DedicatedInfo



OCTET STRING,


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this message are FFS.

	CDMA2000-1xParametersForCSFB  field descriptions

	cdma2000-RAND

A 32 bit random value, generated by the eNB, passed to the CDMA2000 upper layers. 

	cdma2000-DedicatedInfo

Field description is FFS.


End of third change.

Start of fourth change.

5.2.2.15
Actions upon reception of SystemInformationBlockType8
Upon receiving SystemInformationBlockType8, the UE shall:

1>
if the IE hrpd-PreRegistrationInfo is included:

2>
forward the hrpd-PreRegistrationInfo to CDMA upper layers;

1>
if the IE onexrtt-CSFBRegistrationInfo is included:

2>
forward the onexrtt-CSFBRegistrationInfo to CDMA upper layers and only use this information for CS registration towards 1xRTT in the EUTRA cell in which it was received;
1>
if the IE onexrtt-LongCodeState is included:

2>
forward the onexrtt-LongCodeState to CDMA upper layers;

1>
if the IE CDMA2000-SystemTimeInfo is included:

2>
forward the CDMA2000-SystemTimeInfo to CDMA upper layers;

1>
TBC

End of fourth change.

Start of fifth change.

5.6.x
CSFB to 1x Parameter transfer

5.6.x.1
General


[image: image3.emf] 

CDMA2000 - 1xParametersForCSFB  

CDMA2000 - CSFBParametersRequest  

UE   EUTRAN  


Figure 5.6.x.1-1: CSFB to 1x Parameter transfer

The purpose of this procedure is to transfer the CDMA2000 1xRTT parameters required to Register the UE in the 1xRTT network for CSFB support.

5.6.x.2
Initiation

A UE in RRC_CONNECTED initiates the CSFB to 1x Parameter transfer procedure upon request from the CDMA upper layers. The UE initiates the CSFB to 1x Parameter transfer procedure by sending the CDMA2000-CSFBParametersRequest message.

5.6.x.3
Actions related to transmission of CDMA2000-CSFBParametersRequest message

The UE shall 

1>
submit the CDMA2000-CSFBParametersRequest message to lower layers for transmission using the current configuration.




5.6.x.4
Reception of the CDMA2000-1xParametersForCSFB  message

Upon reception of the CDMA2000-1xParametersForCSFB  message, the UE shall:

1>
Forward the cdma2000-Rand and the cdma2000-DedicatedInfo to the CDMA upper layers; 


Editor's note:
It is desirable to specify the requirements listed in the above paragraph elsewhere since it is outside the scope of this specification. 




End of fifth change.

End of changes.



























































































































































































































































































1
1
10

_1274175806.doc


UE







EUTRAN











































CDMA2000-CSFBParametersRequest



























CDMA2000-1xParametersForCSFB












_1274525524.vsd
Text


1xCS CSFB
UE


E-UTRAN


MME


1xCS
IWS


1xRTT
MSC


5. 1xRTT CS registration request


7. 1xRTT CS registration response


7c. UL/DL Information
Transfer


5a. UL/DL Information
Transfer


7b UL/DL S1 cdma2000
Tunnelling


6. Location update to 1xRTT CS domain


7a. S102 Direct Transfer


1. UE attaches to E-UTRAN as specified in TS 23.401



_1270649513.unknown

