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1 Introduction

The introduction of eCSFB support has resulted in some duplication in RRC, as a result of which it is currently not entirely clear which signalling options may be used for the different connected mode mobility scenarios from EUTRAN to CDMA2000. This document aims to clarify the situation, assuming that EUTRAN may apply any of the RRC procedures that provides the required signalling support.

2 Discussion

2.1 Enhanced CS fallback to CDMA2000 (Review item 42)
The following table is assumed to reflect the support by 36.331 of the scenarios different enhanced CS fallback to CDMA2000, from the perspective of the information that is signalled i.e. a HO command, redirection info, a HO failure message or none
	No
	IXRTT
	HRPD
	Procedure
	Comments

	1
	HO command (successful)
	HO command (successful)
	MobilityFrom, purpose eCSFB
	

	2
	HO command (successful)
	Redirection
	MobilityFrom, purpose eCSFB
	

	3
	HO command (successful)
	HO failure (unsuccessful)
	MobilityFrom, purpose eCSFB
	

	4
	HO command (successful)
	None i.e. neither HO failure nor redirection (timer expiry)
	MobilityFrom

a) purpose HO
b) purpose eCSFB
	It is assumed both options are allowed

	5
	HO failure (unsuccessful
	HO command (successful)
	
	

	6
	HO failure (unsuccessful)
	Redirection
	MobilityFrom, purpose eCSFB
	

	7
	HO failure (unsuccessful)
	HO failure (unsuccessful)
	DL Info Xfer (2x)
	

	8
	HO failure (unsuccessful)
	None i.e. neither HO failure nor redirection (timer expiry)
	DL Info Xfer
	

	9
	None i.e. no HO failure (timer expiry)
	HO command (successful)
	MobilityFrom
a) purpose HO
b) purpose eCSFB
	It is assumed both options are allowed

	10
	None i.e. no HO failure (timer expiry)
	Redirection
	a) MobilityFrom, purpose eCSFB
b) ConnRelease
	It is assumed both options are allowed

	11
	None i.e. no HO failure (timer expiry)
	HO failure (unsuccessful)
	DL Info Xfer
	

	12
	None i.e. no HO failure (timer expiry)
	None i.e. no HO failure (timer expiry)
	None
	


Note
In the above table HO failure means that a HO failure message is transferred, while None represents the case that nothing is signalled for the concerned RAT.
It may be desirable to introduce a note within the mobility from EUTRAN procedure to clarify that scenario 4, 9 and 10 may be supported by different RRC signalling options.

Proposal 1
RAN2 is requested to review the above table and confirm the correctness of the assumption that EUTRAN may apply any RRC procedure that provides the required signalling support. RAN2 is also requested to conclude if a clarification is desirable e.g. by means of a note within 5.4.3.1
If the understanding reflected in the above table is correct, the mobility from EUTRA procedure covers the following cases (with the possibility to also transfer a failure message for case a, c, d):

a) Redirection only

b) CCO

c) Single HO

d) Single HO + redirection

e) Dual HO

The proposal is to clarify which signalling options are to be supported by the UE.

Proposal 2
Clarify within the mobility from EUTRAN procedure which mobility options are covered by purpose eCSFB, namely: HO+ HO, HO+ redirection, HO, redirection
3 Conclusion and recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
RAN2 is requested to review the above table and confirm the correctness of the assumption that EUTRAN may apply any RRC procedure that provides the required signalling support. RAN2 is also requested to conclude if a clarification is desirable e.g. by means of a note within 5.4.3.1
Proposal 2
Clarify within the mobility from EUTRAN procedure which mobility options are covered by purpose eCSFB, namely: HO+ HO, HO+ redirection, HO, redirection
If the above proposals are agreeable, RAN2 is also requested to review the corresponding CR that is attached.
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<First change>
5.4.3
Mobility from E-UTRA

5.4.3.1
General
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Figure 5.4.3.1-1: Mobility from E-UTRA, successful
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Figure 5.4.3.1-2: Mobility from E-UTRA, failure

The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT), e.g. GERAN, UTRA or CDMA2000 systems. The mobility from E-UTRA procedure covers  the following type of mobility:

-
handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell;

-
cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable only to GERAN; and

-
enhanced CS fallback to CDMA2000 1xRTT, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell. The enhanced CS fallback typically concerns a handover to CDMA2000 1xRTT possibly in combination with a concurrent handover or redirection to CDMA2000 HRPD. The procedure may however also be used to perform handover or redirection to a single CDMA2000 system.
NOTE:
In case enhanced CS fallback to CDMA2000 results in (only) a handover to a single CDMA system, EUTRAN may apply mobility type (purpose) handover. Likewise, in case enhanced CS fallback to CDMA2000 results in (only) a redirection to a single CDMA system, EUTRAN may apply connection release procedure.

5.4.3.2
Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in response to a MeasurementReport message or in response to reception of CS fallback indication for the UE from MME, by sending a MobilityFromEUTRACommand message. E-UTRAN applies the procedure as follows:

-
the procedure is initiated only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended;
5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.

The UE shall:

1>
stop timer T310, if running;

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'handover':

2>
if the targetRAT-Type is set to 'utra' or 'geran':

3>
consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;

3>
forward the nas-SecurityParamFromEUTRA to the upper layers;

3>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

3>
if the targetRAT-Type is set to 'geran':

4>
use the contents of systemInformation, if provided for PS Handover, as the system information to begin access on the target GERAN cell;

NOTE 1:
If there are DRBs for which no radio bearers are established in the target RAT as indicated in the targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not established from information received from the AS of the target RAT.

2>
else if the targetRAT-Type is set to 'cdma2000-1XRTT' or 'cdma2000-HRPD':

3>
forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for the UE to access the cell indicated in the inter-RAT message in accordance with the specifications of the CDMA2000 target-RAT;

1>
else if the MobilityFromEUTRACommand message includes the purpose set to 'cellChangeOrder':

2>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;

2>
if the targetRAT-Type is set to 'geran':

3>
if networkControlOrder is included in the MobilityFromEUTRACommand message:

4>
apply the value as specified in TS 44.060 [36];

3>
else:

4>
acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3>
use the contents of systemInformation, if provided, as the system information to begin access on the target GERAN cell;

NOTE 2:
The systemInformation is constructed in the same way as in 2G to 2G NACC, i.e. the PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers, see TS 44.060[36].

2>
establish the connection to the target cell indicated in the CellChangeOrder;

NOTE 3:
The criteria for success or failure of the cell change order to GERAN are specified in TS 44.060[36].

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'enhanced1xCsfb':

2>
if messageContainerOneXRTT is present:

3>
forward the messageContainerOneXRTT to the CDMA2000 upper layers for the UE to access the cell indicated in the inter-RAT message in accordance with the specification of the target RAT;

2>
if mobilityRequiredHRPD is present and is set to 'handover-hrpd':

3>
forward the messageContainerHRPD to the CDMA2000 upper layers for the UE to access the cell indicated in the inter-RAT message in accordance with the specification of the target RAT;

NOTE 4:
When the CDMA2000 upper layers in the UE receives both the messageContainerOneXRTT and messageContainerHRPD the UE performs concurrent access to both CDMA2000 1xRTT and CDMA2000 HRPD RAT.

5.4.3.4
Successful completion of the mobility from E-UTRA

Upon successfully completing the handover, the cell change order or enhanced 1xRTT CS fallback, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

1>
stop timer T304, if running;

NOTE:
If the UE performs enhanced 1xRTT CS fallback along with concurrent mobility to CDMA2000 HRPD and the connection to either CDMA2000 1xRTT or CDMA2000 HRPD succeeds, then the mobility from E-UTRA is considered successful.
5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
if T304 expires (mobility from E-UTRA failure); or

1>
if the UE does not succeed in establishing the connection to the target radio access technology; or

1>
if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromEUTRACommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2>
stop T304, if running;

2>
if the cs-FallbackIndicator in the MobilityFromEUTRACommand message was set to 'TRUE':

3>
 indicate to upper layers that the CS Fallback procedure has failed;

2>
revert back to the configuration used in the source cell, excluding the configuration configured by the physicalConfigDedicated, mac-MainConfig and sps-Config;

2>
initiate the connection re-establishment procedure as specified in 5.3.7;

NOTE:
For enhanced CS fallback to CDMA2000 1xRTT, the above UE behavior applies only when the UE is attempting the enhanced 1xRTT CS fallback and connection to the target radio access technology fails or if the UE is attempting enhanced 1xRTT CS fallback along with concurrent mobility to CDMA2000 HRPD and connection to both the target radio access technologies fails.

<Cut until the next modified section>
–
MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8


MobilityFromEUTRACommand-r8-IEs,




mobilityFromEUTRACommand-r9 MobilityFromEUTRACommand-r9-IEs, spare2 NULL, spare1 
NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


cs-FallbackIndicator



BOOLEAN,


purpose







CHOICE{



handover






Handover,



cellChangeOrder





CellChangeOrder


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

MobilityFromEUTRACommand-r9-IEs ::=
SEQUENCE {


cs-FallbackIndicator



BOOLEAN,


purpose







CHOICE{



handover






Handover,



cellChangeOrder





CellChangeOrder,



enhanced1xCsfb-r9




Enhanced1xCsfb-r9,



...


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

Handover ::=





SEQUENCE {


targetRAT-Type





ENUMERATED {












utra, geran, cdma2000-1XRTT, cdma2000-HRPD,












spare4,
spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,


nas-SecurityParamFromEUTRA


OCTET STRING (SIZE (1)) 
OPTIONAL,  
-- Cond UTRAGERAN


systemInformation




SI-OrPSI-GERAN



OPTIONAL
-- Cond PSHO

}

CellChangeOrder ::=




SEQUENCE {


t304







ENUMERATED {












ms100, ms200, ms500, ms1000,












ms2000, ms4000, ms8000, spare1},


targetRAT-Type





CHOICE {




geran






SEQUENCE {





physCellId





PhysCellIdGERAN,





carrierFreq





CarrierFreqGERAN,





networkControlOrder



BIT STRING (SIZE (2)) 

OPTIONAL,
-- Need OP





systemInformation



SI-OrPSI-GERAN



OPTIONAL
-- Need OP




},




...


}

}

SI-OrPSI-GERAN ::=




CHOICE {


si








SystemInfoListGERAN,


psi








SystemInfoListGERAN

}

SystemInfoListGERAN ::=



SEQUENCE (SIZE (1..maxGERAN-SI)) OF











OCTET STRING (SIZE (1..23))

Enhanced1xCsfb-r9 ::=




SEQUENCE {


mobilityRequiredHRPD-r9



ENUMERATED {












handover-hrpd, redirection-hrpd 











}



OPTIONAL,
-- Need OP


messageContainerOneXRTT-r9


OCTET STRING
OPTIONAL,


messageContainerHRPD-r9



OCTET STRING
OPTIONAL,


redirectedCarrierInfoHRPD-r9


CarrierFreqCDMA2000
OPTIONAL
-- Cond concurrent-HRPD-redirection
}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	t304

Timer T304 as described in section 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.

	cs-FallbackIndicator

Indicates whether or not the CS Fallback procedure is triggered. E-UTRAN only applies value 'false' when targetRAT-Type is set to ‘cdma2000-1XRTT’ or to ‘cdma2000-HRPD’.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology. NOTE 1.

A complete message is included, as specified in the other standard.

	nas-SecurityParamFromEUTRA

Used to deliver the key synchronisation and Key freshness for the E-UTRAN to UTRAN handovers as specified in TS 33.401. The content of the parameter is defined in TS24.301.

	carrierFreq

contains the carrier frequency of the target GERAN cell.

	networkControlOrder

Parameter NETWORK_CONTROL_ORDER in TS 44.060 [36].

	SystemInfoListGERAN

Each OCTET STRING contains one complete System Information (SI) message as defined in TS 44.018 [45, table 9.1.1] or a complete Packet System Information (PSI) message as defined in TS 44.060 [36, table 11.2.1]. If purpose = 'CellChangeOrder' and if the field is not present, the UE has to acquire this from the GERAN cell.

	mobilityRequiredHRPD

This field indicates whether or not mobility to CDMA2000 HRPD is to be performed by the UE and it also indicates the type of mobility to CDMA2000 HRPD that is to be performed; If this field is not present the UE shall perform only the enhanced CS fallback to CDMA2000 1xRTT.

	messageContainerOneXRTT

This field contains a message specified in CDMA2000 1xRTT standard that either tells the UE to move to a specific 1xRTT target cell or indicates a failure to allocate resources for the enhanced CS fallback to CDMA2000 1xRTT.

	messageContainerHRPD

This field contains a message specified in CDMA2000 HRPD standard that either tells the UE to move to a specific HRPD target cell or indicates a failure to allocate resources for the handover to CDMA2000 HRPD.

	redirectedCarrierInfoHRPD

The redirectedCarrierInfoHRPD indicates a CDMA2000 carrier frequency and is used to redirect the UE to a HRPD carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].


	Conditional presence
	Explanation

	UTRAGERAN
	The field is mandatory present if the targetRAT-Type is set to “utra” or “geran”; otherwise the field is not present

	PSHO
	The field is mandatory present in case of PS handover toward GERAN; otherwise the field is optionally present, but not used by the UE

	concurrent-HRPD-redirection
	The field is mandatory present if the mobilityRequiredHRPD is set to “redirection-hrpd”; otherwise the field is not present.


NOTE 1:
The correspondence between the value of the targetRAT-Type, the standard to apply and the message contained within the targetRAT-MessageContainer is shown in the table below:

	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	geran
	GSM TS 04.18, version 8.5.0 or later, or 3GPP TS 44.018 (clause 9.1.15)

3GPP TS 44.060, version 6.13.0 or later (clause 11.2.43)

3GPP TS 44.060, version 7.6.0 or later (clause 11.2.46)
	HANDOVER COMMAND

PS HANDOVER COMMAND

DTM HANDOVER COMMAND

	cdma2000-1XRTT
	C.S0001 or later, C.S0007 or later, C.S0008 or later
	

	cdma2000-HRPD
	C.S0024 or later
	

	utra
	3GPP TS 25.331 (clause 10.2.16a)
	Handover TO UTRAN command
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