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Discussion and Decision
1. Introduction
This contribution addresses the CDMA System Info Information Elements to be broadcast over E-UTRAN based on TR 36.938 to support inter-working between E-UTRAN and 3GPP2 radio technologies. 
2. Discussions

TS 36.938 identified CDMA System Information that needed to be broadcast over the E-UTRAN Broadcast Channel. During RAN2 # 60bis Information Elements were defined CDMA E-EUTRAN synchronization and CDMA System Time. At the same time RAN2 agreed to put CDMA2000 frequency and neighbor cell information into SIB 8. This contribution seeks to define the CDMA System Info IEs to be included in SIB 8.
TR 36.938 identified that the following CDMA System Information needs to be broadcast over the E-UTRAN to support efficient LTE to CDMA inter-working. 
HRPD Broadcast Parameters:
There is one HRPD parameter defined here that was not identified in the stage 2 document, the Secondary Pre-Registration Zone,  The Secondary Pre-Registration Zone is a parameter used as a hysterisis mechanism for registration. The possible usage of this attribute is as follows:

1. When the UE registers with the network, it records the HRPDPreRegZoneID internally (call it PRZID) 

2. As long as the recorded PRZID is broadcast either as HRPDPreRegZoneID or as HRPDSecondaryPreRegZoneID in the current serving cell, it does nothing; otherwise, it re-registers and records the new HRPDPreRegZoneID (as per Step 1), triggering A13 messages in the target HRPD AN.

	Parameter Field
	Length (bits)

	HRPDTimingReference
	49

	HRPDPreEstablishInd
	1

	HRPDPreRegZoneID
	0 or 8

	HRPDSecondaryPreRegZoneIDCount
	0 or 2

	 HRPDSecondaryPreRegZoneIDCount occurrences of the following field:

	HRPDSecondaryPreRegZoneID
	0 or 8

	

	HRPDSearchingWindowSize
	4

	HRPDNeighborCount
	4

	HRPDNeighborCount + 1 occurrences of the following fields:

	HRPDNeighborBandClassIncluded
	1

	HRPDNeighborBandClass
	0 or 5

	HRPDNeighborChannelNumberIncluded
	1

	HRPDNeighborChannelNumber
	0 or 11

	HRPDNeighborPilotPN
	9


	HRPDStartMeasuringLTESignalQualityThreshold
	5

	HRPDStartMeasuringLTERxPowerStrengthThreshold
	5

	HRPDTreselection
	3


HRPDTimingReference
HRPD system time at the E-UTRAN reference time boundary in unit of 32 HRPD PN chips duration.

HRPDPreEstablishInd
The network shall set this field to ‘1’, if the UE is required to perform HRPD pre-registration procedure while the UE is on E-UTRAN, otherwise this field shall be set to ‘0’.

HRPDPreRegZoneID
If the HRPDPreEstablishInd is set to ‘1’, then the network shall set this field to the HRPD pre-registration-zone ID. Otherwise this field shall be omitted.

HRPDSecondaryPreRegZoneIDCount
If the HRPDPreEstablishInd is set to ‘1’, then the network shall set this field to indicate the number of secondary pre-registration zone ID covering this sector. Otherwise this field shall be omitted.
HRPDSecondaryPreRegZoneID
If the field HRPDSecondaryPreRegZoneIDCount is included,and not equal to zero then the network shall set this field to the HRPD secondary pre-registration-zone ID. Otherwise this field shall be omitted.

HRPDSearchingWindowSize
The network shall set this field to the value shown in Table 1.1.1.1-1 corresponding to the search window size to be used by the UE for the neighbor pilot. 

Table 1.1.1.1-1 Search Window Sizes

	SearchWindowSize Value
	Search Window Size
(PN chips)

	0
	4

	1
	6

	2
	8

	3
	10

	4
	14

	5
	20

	6
	28

	7
	40

	8
	60

	9
	80

	10
	100

	11
	130

	12
	160

	13
	226

	14
	320

	15
	452


HRPDNeighborCount
The access network shall set this field to one less than the number of records specifying neighboring sectors information included in this message. 
HRPDNeighborBandClassIncluded
The network shall set this field to ‘1’ if the band class for this neighbor pilot offset is not the same as the current channel or the previous record. Otherwise, the network shall set this field to ‘0’. 

HRPDNeighborBandClass
The network shall include this field if the HRPDNeighborBandClassIncluded field is set to ‘1’. The network shall set this to the band class corresponding to this pilot. Otherwise, the network shall omit this field for this pilot offset. 

HRPDNeighborChannelNumberIncluded
The network shall set this field to ‘1’ if the channel number for this neighbor pilot offset is not the same as the current channel or the previous record. Otherwise, the network shall set this field to ‘0’. 

HRPDNeighborChannelNumber
The network shall include this field if the HRPDNeighborChannelNumberIncluded field is set to ‘1’. The network shall set this to the channel number corresponding to this pilot. Otherwise, the network shall omit this field for this pilot offset. 

HRPDNeighborPilotPN
The network shall set this field to the PN Offset of a neighboring HRPD sector. 
HRPDStartMeasuringLTESignalQualityThreshold
The received signal quality threshold value (relative measurement) is used in the E-UTRAN to determine if the HRPD measurements should start.
HRPDStartMeasuringLTERxPowerStrengthThreshold
The received power strength value (absolute measurement) is used in the E-UTRAN to determine if the HRPD measurements should start.
HRPDTreselection
The HRPD cell reselection timer value.
1xRTT Broadcast Parameters:

	Field
	Length (bits)

	1XTimingReference
	49

	1X SRCH_WIN_NGHBR
	4

	1XNUM_NGHBR
	4

	1XNUM_NGHBR + 1 occurrences of the following record:

	1XBAND_INCL
	0 or 1

	1XNGHBR_BAND
	0 or 5

	1XFREQ_INCL
	0 or 1

	1XNGHBR_FREQ
	0 or 11

	1XNGHBR_PN
	0 or 9


	1XStartMeasuringLTESignalQualityThreshold
	5

	1XStartMeasuringLTERxPowerStrengthThreshold
	5

	1XTreselection
	3


1XTimingReference
-
1x timing reference

cdma2000 1x system time at the E-UTRAN reference time boundary in unit of 32 cdma2000 1x PN chips duration.

1X SRCH_WIN_NGHBR    -
1x Neighbor pilot channel search window size

The network shall set this field to the value shown in Table x-x-x-1 corresponding to the search window size to be used by mobile stations for this neighbor.

Table x-x-1.  Searcher Window Sizes

	1X SRCH_WIN_NGHBR
	window_size
(PN chips)
	1X SRCH_WIN_NGHBR
	window_size
(PN chips)

	0
	4
	
8

	60

	1
	6
	9
	80

	2
	8
	10
	100

	3
	10
	11
	130

	4
	14
	12
	160

	5
	20
	13
	226

	6
	28
	14
	320

	7
	40
	15
	452


1XNUM_NGHBR 
- 
Number of cdma2000 1x neighbor pilot PN sequences - 1
The network shall set this field to one less than the number of neighbors included in the message

1XBAND_INCL
-
cdma2000 1x neighbor band-class included

The network shall set this field to ‘1’ if the band class of this neighbor pilot offset is not the same as the current channel or the previous record. Otherwise, the network shall set this field to ‘0’.

1XNGHBR_BAND
-
cdma2000 1x neighbor band-class

The network shall include this field if the 1XBAND_INCL field is set to ‘1’. The network shall set this field to the band class corresponding to this pilot. Otherwise, the network shall omit this field for this pilot offset.

1XFREQ_INCL
-
cdma2000 1x frequency included

The network shall set this field to ‘1’ if the frequency of this neighbor pilot offset is not the same as the current channel or the previous record. Otherwise, the network shall set this field to ‘0’.

1XNGHBR_FREQ
-
cdma2000 1x neighbor frequency

The network shall include this field if the 1XFREQ_INCL field is set to ‘1’. The network shall set this field to the frequency corresponding to this pilot. Otherwise, the network shall omit this field for this pilot offset.

1XNGHBR_PN

-
cdma2000 1x neighbor pilot PN sequence offset index

The network shall set this field to the pilot PN sequence offset for this neighbor, in units of 64 PN chips; otherwise, the base station shall omit this field.
1xStartMeasuringLTESignalQualityThreshold
-
cdma2000 1x Start Measuring LTE Signal Quality Threshold
The network shall set this field to the received signal quality threshold value (relative measurement) used in the E-UTRAN to determine if the cdma2000 1x measurements should start.
1xStartMeasuringLTERxPowerStrengthThreshold
-
cdma2000 1x Start Measuring LTE Rx Power Strength Threshold
The network shall set this field to the received power strength threshold value (absolute measurement) used in the E-UTRAN to determine if the cdma2000 1x measurements should start.
1xTreselection

-
cdma2000 1x Treselction

The network shall set this field to the cdma2000 1x cell reselection timer value.
The parameter <HRPD or 1x>StartMeasuringLTESignalQualityThreshold and <HRPD or 1x>StartMeasuringLTERxPowerStrengthThreshold were developed during the stage 2 work based off the UTRAN inter-RAT procedures since the E-UTRAN procedures hadn’t been defined at that time. It was stated in TR 36.938 that, “alignment with the Rel-8 LTE inter-RAT measurement framework needs to be looked in to when the LTE inter-RAT measurement framework is defined.” The E-UTRAN procedures have since been defined. Our investigation seems to indicate that the parameter <HRPD or 1x>StartMeasuringLTERxPowerStrengthThreshold is no longer used in the LTE inter-RAT procedures so we are dropping that attribute. The parameter <HRPD or 1x>StartMeasuringLTESignalQualityThreshold fits the description of parameter Snonintrasearch defined in SIB 4 and we believe we do not need to define this for CDMA specifically.

For efficiency purposes the actual structure used to transmit this information over the E-UTRAN broadcast channel is modified to reduce the overall number of bits required to carry the neighbor cell list. In addition, there is a single CDMA reference time since both are defined in units of 32 PN chip duration.
CDMA System Time Information:

During RAN2#60bis it was agreed to add an information element for CDMA System Time. This element has been named “CDMA Related Information” in CR001r1 to 36.331-800-v04. Since this IE defines information that could be used in both Broadcast and Dedicated messages it should be named to indicate the information it is carrying. We would propose to change the name to “CDMA System Time Related Information”.
3. Conclusion

If this contribution is accepted, a text proposal is provided below for inclusion in TS 36.331. 

4. References
[1] R2-08xxxx CR001r1 to 36.331-800-v04
5. Text proposal

Start of first change.
6.3.1
System information blocks

–
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

In
SystemInformationBlockType8 ::=

SEQUENCE {


cdma2000-SystemTimeInfo


CDMA2000-SystemTimeInfo



OPTIONAL,


searchWindowSize



INTEGER (FFS)





OPTIONAL,


hrpd-parameters




SEQUENCE {









hrpd-preRegistrationInfo
HRPD-PreRegistrationInfo,



hrpd-cellReselectionParameters
SEQUENCE {









cellReselectionPriority



INTEGER (0..7),




threshHigh






INTEGER FFS),

-- value range FFS




threshLow






INTEGER (FFS),

-- value range FFS




tReselection





INTEGER (FFS),

-- value range FFS




hrpd-neighborCellList



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





hrpd-neighborCellInfo


CDMA2000-NeighbourCellInformation





}




}

OPTIONAL,


}

OPTIONAL,

1xrtt-parameters




SEQUENCE {








cellReselectionPriority



INTEGER (0..7),



threshHigh






INTEGER FFS),

-- value range FFS



threshLow






INTEGER (FFS),

-- value range FFS



tReselection





INTEGER (FFS),

-- value range FFS



1xrtt-neighborCellList



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




1xrtt-neighborCellInfo

CDMA2000-NeighbourCellInformation




}



}

OPTIONAL,

}

-- ASN1STOP

	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

	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


	Conditional presence
	Explanation

	%conditionTag%
	


End of first change.

Start of second change.
6.3.4 Mobility control information elements
–
CDMA2000-SystemTimeInfo
The IE CDMA2000-SystemTimeInfo is %%

NOTE:
The UE needs the CDMA system time with a certain level of accuracy for performing measurements as well as for communicating with the CDMA network (HRPD or 1xRTT).

Editor's note:
Changes of CDMA system time should neither result in system information change notifications nor in a modification of the value tag in SI-1.

CDMA2000-SystemTimeInfo information element
-- ASN1START

CDMA2000-SystemTimeInfo ::=


SEQUENCE {


cdma-EUTRAN-Synchronisation


BOOLEAN,


cdma-SystemTime





BIT STRING (Size (49))
}

-- ASN1STOP

	CDMA2000-SystemTimeInfo field descriptions

	cdma-EUTRAN-Synchronisation

TRUE indicates that the networks are synchronised i.e. there is no drift in the timing between E-UTRAN and CDMA.

	cdma-SystemTime

CDMA system time corresponding to the starting boundary of the radio frame with SFN = 0 in the current SFN period


–
CDMA2000-NeighbourCellInformation
The IE CDMA2000-NeighbourCellInformation is used to describe a CDMA2000 1xRTT or a CDMA2000 HRPD neighboring cell.


CDMA2000-NeighbourCellInformation information element
-- ASN1START

CDMA2000-NeighborCellRelatedInformation ::=


SEQUENCE {


cdma2000-CarrierInfo
CDMA2000-CarrierInfo OPTIONAL, --Need OC

pnOffset



CDMA2000-CellIdentity


}

-- ASN1STOP

	CDMA2000-NeighborCellInformation field descriptions

	CDMA2000-CarrierInfo
Indicates frequency and band class of the cell. 

	pnOffset
Identifies the CDMA “Physical cell identity”.


	Conditional presence
	Explanation

	%conditionTag%
	


–
HRPD-PreRegistrationInfo
The IE HRPD-PreRegistration is used to give information regarding pre-registration to HRPD CDMA2000 system. This IE may be included in the system information as well as in dedicated messages. 

.
HRPD-PreRegistrationInfo information element
-- ASN1START

HRPD-PreRegistrationInfo ::=





SEQUENCE {


HRPD-PreRegistrationAllowed

BOOLEAN,


HRPD-PreRegistrationZoneId

INTEGER(FFS)
OPTIONAL, 
--cond 
PreRegistrationAllowed




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


HRPD-SecondaryPreRegistrationZoneId

INTEGER (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
The HRPD pre-registration-zone ID is used to control when the UE should re-register.

	 HRPD-SecondaryPreRegistrationZoneIdList
The HRPD Secondary pre-registration-zone ID list and is used to control when the UE should re-register.


	Conditional presence
	Explanation

	PreRegitrationAllowed
	The IE is mandatory in case the IE HRPD-PreRegistrationAllowed is set to TRUE


–
CDMA2000-Type
The IE CDMA2000-Type is used to describe the type of CDMA2000 network.

CDMA2000-Type information element
-- ASN1START

CDMA2000-Type ::=




ENUMERATED {type1XRTT, typeHRPD}

-- ASN1STOP

	CDMA2000-Type field descriptions

	cdma2000-Type

Type of CDMA2000 network: 1xRTT or HRPD.


End of second change.

End of changes.
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