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1. Introduction
After RAN2#82 meeting, the following email discussion about BDS introduction was kicked off:
[82#20][LTE/BeiDou] Impact of BeiDou on Stage-3 for LTE (CATR)

-
Start stage-3 discussions and try to come up with draft stage-3 CR (36.355)

=>
Intended outcome: Email discussion report and 36.355 CR
During the discussion, most of impact analysis has been reached to consensus, but there are still some open issues which should be discussed further.

In this contribution, two issues are discussed and some proposals and text proposals are given.
2. How to introduce ionospheric grid model?
For BDS, it uses two ionospheric models: Klobuchar model and Grid model. Klobuchar model has been defined in current specification, so what we should do is to introduce Grid model for BDS in LTE.
There are 320 grid points defined in BDS ICD [1, 5.3.3.8], and for each grid point, there are 13bits information. In typical use cases, at most 9 grids (i.e. 16 grid points) information are used for a UE. But during the email discussion, some companies would like to allow providing 320 grid points information for future use. If supporting 320 grid points, it will introduce 3952 bits more than the case for 16 grid points. And if consider to indicate IGP number for each point, even more bits will be introduced. As in most cases, it’s no need for the UE to get so many grid points information, signaling optimization should be considered for such case to reduce the signaling load.
Proposal 1: Signaling optimization should be considered if introducing 320 ionospheric grid points information in LTE.
There are several alternatives used to introduce ionospheric grid model, we’ll discuss the content sent from UE to network and from network to UE separately.
The content sent from UE to network:

	
	Content and related descrption
	pros
	cons

	Alt 1
	1 bit to request ionospheric grid model information.
The number of grid points is decided by the network according to the UE’s serving cell location information or UE previous location information.
	Simple for UE implementation
	The network may provide more useless grid points information that the UE will never use. 
It is not very flexible since the number of points is only decided by network. For some cases, UE may already get the location of itself, and only wants update a few grid points information.

	Alt 2
	Two bits:

1 bit to request ionospheric grid model information;

1 bit to request whole grid information
	Simple for UE implementation and the UE could decide if it wants total grid points information or not.
	Granularity is rough. Only two values can be indicated.

	Alt 3
	Explicit indication:
Enumerated {0, 4, 9, 16, 320, …}

Where ‘0’ means the number of points can be decided by the network.
	Provide the flexibility for both UE and network and the granularity covers most typical use cases. 
	One or two more bits are needed.


Considering the flexibility and the practice use cases, alt 3 is slightly preferred. 

Proposal 2: It is proposed to introduce ionospheric grid request information as Alt 3. 

E.g.
-- ASN1START

GNSS-IonosphericModelReq ::= 
SEQUENCE {


klobucharModelReq

BIT STRING (SIZE(2))
OPTIONAL,
-- Cond klobuchar


neQuickModelReq


NULL




OPTIONAL,
-- Cond
nequick


...,


gridModelReq-r12

ENUMERATED {0, 4, 9, 16, 320, ...}
OPTIONAL
-- Cond grid
}

-- ASN1STOP

	gridModelReq

This field specifies whether ionospheric grid model is requested and how many ionospheric grid points information are required by the UE. Absent of this IE means ionospheric grid model is not requested.If gridModelReq has the value ‘0’, it means the number of ionospheric grid points is decided by E-SMLC. 


The content sent from network to UE:

	
	Content and related descrption
	pros
	cons

	Alt 1
	BDS-IonoGridInformation ::= SEQUENCE (SIZE(1..320)) OF GridInformationModelParameter
GridInformationModelParameter ::= SEQUENCE {


igpNumber 


INTEGER (1..320),

dTau



INTEGER (0..511),
 
givei



INTEGER (0..15),

...

}

A list which could provide 320 grid points information:

· List multiple number (9bits) can indicate 1..320 points

· Provide 1..320 grid points information 

· Each point information includes dt (9bits) and GIVEI(4bits)
For 320 points case, total bits: 7049

For 16 points case, total bits: 361
	Very explicit
	The number of bits is large and it increases the signaling overhead.

	Alt 2
	GridModelParameter ::= CHOICE {

gridIonListFor320  GridIonListFor320,

gridIonList        gridIonList
}
GridIonListFor320 ::= SEQUENCE (SIZE (1..320)) OF GridIonElementFor320

GridIonElementFor320 ::= SEQUENCE {


dt



INTEGER (0..511),


givei


INTEGER (0..15)

}

GridIonList ::= SEQUENCE (SIZE (1..16)) OF GridIonElement

GridIonElement ::= SEQUENCE {


igp-ID          INTEGER (1..320)

dt



INTEGER (0..511),


givei


INTEGER (0..15)

}
CHOICE:

If request whole information:

· Provide 320 grid points information 

· Each point information includes IGP (9bits), dt (9bits) and GIVEI(4bits)

· Total bits: 4160

If not:

· List multiple number (4bits) can indicate 1..16 points

· Each point information includes IGP (9bits), dt (9bits) and GIVEI(4bits)

· Total bits: 356

For 320 points case, total bits: 4160

For 16 points case, total bits: 356
	Can reduce the signaling overhead.
	A bit complex to define. Two grid point information lists should be defined.


	Alt 3
	GridModelParameter ::= SEQUENCE {

igp-ID-List

SEQUENCE (SIZE (1..320) OF INTEGER (1..320)
OPTIONAL,
-- Cond Not320

gridIonList

GridIonList

OPTIONAL,
-- Need ON

...

}
GridIonList ::= SEQUENCE (SIZE (1..320)) OF GridIonElement

GridIonElement ::= SEQUENCE {


dt



INTEGER (0..511),


givei


INTEGER (0..15)

}

IGP-ID-r12 ::= INTEGER (1..320)
One IGP list:

· for 320 points case, it is absent. For other cases, this field is present.

· List multiple number (9bits) can indicate 1..320 points

· IGP (9bits) for each point

One grid points information list:

· List multiple number (9bits) can indicate 1..320 points

· Provide 1..320 grid points information 

· Each point information includes dt (9bits) and GIVEI(4bits)
Two lists should have the same sequence.

For 320 points case, total bits: 4170
For 16 points case, total bits: 371
	Also can reduce the signaling overhead;
Only one grid points information list is defined which is clearer than alt 2.
	A few more bits are used compare with alt 2.

	Alt 4
	GridModelParameter ::= SEQUENCE {

igpPresentInd BIT STRING (SIZE(320)),
-- Cond Not320

OPTIONAL,
-- Need ON


gridIonList

GridIonList

OPTIONAL,
-- Need ON

...

}
GridIonList ::= SEQUENCE (SIZE (1..320)) OF GridIonElement

GridIonElement ::= SEQUENCE {


dt



INTEGER (0..511),


givei


INTEGER (0..15)

}

320 bitmap to indicate which IGP is provided.

One grid point information list:

· The same as Alt 3.

For 320 points case, total bits: 4170
For 16 points case, total bits: 537
	The definition is simpler compare with other alternatives.
	It increases the signaling overhead compare with other solutions.


Considering the pros and cons listed in above table, Alt 2 and 3 can be considered for providing ionospheric grid point information. If consider the extension ability for future use, Alt 3 is slightly preferred.
Proposal 3: It is proposed to introduce ionospheric grid information as Alt 3, i.e. two lists are defined, one is for IGP and the other is for grid point information.
3. How to introduce Differential Corrections for BDS?
In current specification, GNSS differential corrections is defined as below:
-- ASN1START

GNSS-DifferentialCorrections ::= SEQUENCE {


dgnss-RefTime

INTEGER (0..3599),


dgnss-SgnTypeList
DGNSS-SgnTypeList,


...

}

DGNSS-SgnTypeList ::= SEQUENCE (SIZE (1..3)) OF DGNSS-SgnTypeElement

DGNSS-SgnTypeElement ::= SEQUENCE {


gnss-SignalID

 GNSS-SignalID, 

 
gnss-StatusHealth
 INTEGER (0..7),


dgnss-SatList

 DGNSS-SatList,

...

}

DGNSS-SatList ::= SEQUENCE (SIZE (1..64)) OF DGNSS-CorrectionsElement

DGNSS-CorrectionsElement ::= SEQUENCE {


svID

 

SV-ID,


iod 



BIT STRING (SIZE(11)),


udre



INTEGER (0..3),




pseudoRangeCor

INTEGER (-2047..2047),


rangeRateCor

INTEGER (-127..127),

udreGrowthRate

INTEGER (0..7)


OPTIONAL,
-- Need ON

udreValidityTime
INTEGER (0..7)


OPTIONAL,
-- Need ON



...

}

These four parameters highlighted in yellow are mandatory present for each satellite.

But for BDS, differential corrections parameters which should be included for each satellite are:

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	>>SatID
	MP
	
	Integer (0…63)
	Identifies the satellite and is as defined in Note 2 of 10.3.7.88b.

	>>UDREI
	MP
	
	Integer (0…15)
	User Differential Range Error Index 

	>>RURAI


	MP
	
	Integer (0…15)
	BDS Regional User Range Accuracy Index 

	>>Δt 


	MP
	
	Bit string(13)
	Equivalent Clock Correction


It is obvious that these mandatory parameters are much different for GNSS and BDS with different value range. It is difficult to redefine and reuse these GNSS parameters for BDS. In order to reduce the signaling overhead for BDS, it is proposed that a new differential correction IE is defined for BDS which may only be present if GNSS ID indicates BDS.
Proposal 4: A new differential correction IE is defined for BDS which may only be present if GNSS ID indicates BDS.
E.g.

–
BDS-DifferentialCorrections
The IE BDS-DifferentialCorrections is used by the location server to provide differential corrections to the target device for BDS Differential corrections can be provided for up to 3 signals.

-- ASN1START

BDS-DifferentialCorrections-r12 ::= SEQUENCE {


bds-RefTime


INTEGER (0..3599),


bds-SgnTypeList-r12
BDS-SgnTypeList-r12,


...

}

BDS-SgnTypeList-r12 ::= SEQUENCE (SIZE (1..3)) OF BDS-SgnTypeElement-r12
BDS-SgnTypeElement-r12 ::= SEQUENCE {


gnss-SignalID





GNSS-SignalID,

bds-DGNSS-CorrectionList-r12

BDS-DGNSS-CorrectionList-r12,

...

}
BDS-DGNSS-CorrectionList-r12 ::= SEQUENCE (SIZE (1..64) OF BDS-DGNSS-CorrectionElement-r12

BDS-DGNSS-CorrectionElement-r12 ::= SEQUENCE {


svID 



SV-ID,

bds-UDREI-r12

INTEGER (0..15),


bds-RURAI-r12

INTEGER (0..15),


bds-ECC-DeltaT-r12
INTEGER (-4096..4095),


...
}
-- ASN1STOP

4. Proposals
In this contribution, how to introduce ionospheric grid model and differential corrections for BDS in LTE is discussed. And the following proposals are given.
Proposal 1: Signaling optimization should be considered if introducing 320 ionospheric grid points information in LTE.

Proposal 2: It is proposed to introduce ionospheric grid request information as Alt 3. 

Proposal 3: It is proposed to introduce ionospheric grid information as Alt 3, i.e. two lists are defined, one is for IGP and the other is for grid point information.
Proposal 4: A new differential correction IE is defined for BDS which may only be present if GNSS ID indicates BDS.
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Annex: Text proposal to TS 36.355
---------------------------------------------------------Start-------------------------------------------------------------------------
–
GNSS-GenericAssistData
The IE GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS (e.g., GPS, Galileo, GLONASS, BDS, etc.). The specific GNSS for which the provided assistance data are applicable is indicated by the IE GNSS‑ID and (if applicable) by the IE SBAS‑ID. Assistance for up to 16 GNSSs can be provided.

-- ASN1START

GNSS-GenericAssistData ::= SEQUENCE (SIZE (1..16)) OF GNSS-GenericAssistDataElement
GNSS-GenericAssistDataElement ::= SEQUENCE {

gnss-ID 





GNSS-ID,


sbas-ID






SBAS-ID 





OPTIONAL, -- Cond GNSS-ID-SBAS


gnss-TimeModels




GNSS-TimeModelList



OPTIONAL,
-- Need ON


gnss-DifferentialCorrections
GNSS-DifferentialCorrections
OPTIONAL,
-- Need ON


gnss-NavigationModel


GNSS-NavigationModel


OPTIONAL,
-- Need ON


gnss-RealTimeIntegrity


GNSS-RealTimeIntegrity


OPTIONAL,
-- Need ON


gnss-DataBitAssistance


GNSS-DataBitAssistance


OPTIONAL,
-- Need ON


gnss-AcquisitionAssistance

GNSS-AcquisitionAssistance 

OPTIONAL,
-- Need ON


gnss-Almanac




GNSS-Almanac




OPTIONAL,
-- Need ON


gnss-UTC-Model




GNSS-UTC-Model




OPTIONAL,
-- Need ON


gnss-AuxiliaryInformation

GNSS-AuxiliaryInformation

OPTIONAL,
-- Need ON


...,


bds-DifferentialCorrections-r12
BDS-DifferentialCorrections-r12
OPTIONAL
-- Cond
gnss-ID-bds
}

-- ASN1STOP

	Conditional presence
	Explanation

	GNSS‑ID‑SBAS
	The field is mandatory present if the GNSS‑ID = sbas; otherwise it is not present.

	gnss-ID-bds
	This field is optional present if the GNSS-ID = bds, need ON; otherwise it is not present.


---------------------------------------------------------------Next-------------------------------------------------------------------
–
GNSS-IonosphericModel
The IE GNSS-IonosphericModel is used by the location server to provide parameters to model the propagation delay of the GNSS signals through the ionosphere. Proper use of these fields allows a single‑frequency GNSS receiver to remove parts of the ionospheric delay from the pseudorange measurements. Three Ionospheric Models are supported: The Klobuchar model as defined in [4], the NeQuick model as defined in [8], and the Grid model as defined in [xx].

-- ASN1START

GNSS-IonosphericModel ::= SEQUENCE {


klobucharModel


KlobucharModelParameter

OPTIONAL,
-- Need ON


neQuickModel


NeQuickModelParameter

OPTIONAL,
-- Need ON


...,

gridModel-r12


GridModelParameter-r12

OPTIONAL
-- Need ON
}

-- ASN1STOP

–
GridModelParameter
-- ASN1START

GridModelParameter-r12 ::= SEQUENCE {

igp-ID-List-r12

SEQUENCE (SIZE (1..320) OF IGP-ID-r12
OPTIONAL,
-- Cond Not320

gridIonList-r12

GridIonList-r12






OPTIONAL,
-- Need ON


...

}
GridIonList-r12 ::= SEQUENCE (SIZE (1..320)) OF GridIonElement-r12

GridIonElement-r12 ::= SEQUENCE {


dt-r12



INTEGER (0..511),


givei-r12


INTEGER (0..15)

}

IGP-ID-r12 ::= INTEGER (1..320)

-- ASN1STOP

	Conditional presence
	Explanation

	Not320
	The field is mandatory present if the number of grid points is less than 320 and it is absent if 320 grid points information is provided.


	GridModelParamater field descriptions

	igp-ID

This field indicates the inonspheric grid point (IGP) number as defined in [xx, 5.3.3.8].

	igp-ID-List

This field indicates which grid information is provided. If 320 grid points information is provided, this field is not present.

	gridIonList

This field indicates ionospheric grid point information for each grid point. The sequence of gridIonList is aligned with the sequence of igp-ID-List if present. If igp-ID-List is not present, the sequence of gridIonList is is aligned with the igp-ID ascending sequence, i.e. the entry of the list is corresponding to IGP ID 1 and the last is corresponding to IGP 320.

	dt

This field indicates dT as defined in [xx, 5.3.3.8.1], i.e. the vertical delay at the corresponding IGP indicated by igp-ID.

The scale factor is 0.125 meter.

	givei

This field indicates the Grid Ionospheric Vertical Error Index (GIVEI) which is used to describe the delay correction accuracy at  inonspheric grid point indicated by igp-ID, the mapping between GIVEI and GIVE is defined in [xx, 5.3.3.8.2].


---------------------------------------------------------------Next-------------------------------------------------------------------
–
GNSS-DifferentialCorrections
The IE GNSS-DifferentialCorrections is used by the location server to provide differential GNSS corrections to the target device for a specific GNSS. Differential corrections can be provided for up to 3 signals per GNSS.

-- ASN1START

GNSS-DifferentialCorrections ::= SEQUENCE {


dgnss-RefTime

INTEGER (0..3599),


dgnss-SgnTypeList
DGNSS-SgnTypeList,


...

}

DGNSS-SgnTypeList ::= SEQUENCE (SIZE (1..3)) OF DGNSS-SgnTypeElement

DGNSS-SgnTypeElement ::= SEQUENCE {


gnss-SignalID

 GNSS-SignalID, 

 
gnss-StatusHealth
 INTEGER (0..7),


dgnss-SatList

 DGNSS-SatList,


...

}

DGNSS-SatList ::= SEQUENCE (SIZE (1..64)) OF DGNSS-CorrectionsElement

DGNSS-CorrectionsElement ::= SEQUENCE {


svID

 

SV-ID,


iod 



BIT STRING (SIZE(11)),


udre



INTEGER (0..3),




pseudoRangeCor

INTEGER (-2047..2047),


rangeRateCor

INTEGER (-127..127),


udreGrowthRate

INTEGER (0..7)


OPTIONAL,
-- Need ON

udreValidityTime
INTEGER (0..7)


OPTIONAL,
-- Need ON



...

}

-- ASN1STOP

	GNSS-DifferentialCorrections field descriptions

	dgnss-RefTime

This field specifies the time for which the DGNSS corrections are valid, modulo 1 hour. dgnss-RefTime is given in GNSS specific system time. 

Scale factor 1‑second.

	dgnss-SgnTypeList 

This list includes differential correction data for different GNSS signal types, identified by GNSS-SignalID.

	gnss-StatusHealth 

This field specifies the status of the differential corrections. The values of this field and their respective meanings are defined as in table gnss-StatusHealth Value to Indication relation below.
The first six values in this field indicate valid differential corrections. When using the values described below, the "UDRE Scale Factor" value is applied to the UDRE values contained in the element. The purpose is to indicate an estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGNSS network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are invalid, as judged by the source. 

	dgnss-SatList

This list includes differential correction data for different GNSS satellites, identified by SV-ID.

	iod

This field specifies the Issue of Data field which contains the identity for the GNSS-NavigationModel.

	udre

This field provides an estimate of the uncertainty (1-() in the corrections for the particular satellite. The value in this field shall be multiplied by the UDRE Scale Factor in the gnss-StatusHealth field to determine the final UDRE estimate for the particular satellite. The meanings of the values for this field are shown in the table udre Value to Indication relation below. 

	pseudoRangeCor

This field specifies the correction to the pseudorange for the particular satellite at dgnss-RefTime, t0. The value of this field is given in meters and the scale factor is 0.32 meters in the range of ±655.04 meters. The method of calculating this field is described in [11].

If the location server has received a request for GNSS assistance data from a target device which included a request for the GNSS Navigation Model and DGNSS, the location server shall determine, for each satellite, if the navigation model stored by the target device is still suitable for use with DGNSS corrections and if so and if DGNSS corrections are supported the location server should send DGNSS corrections without including the GNSS Navigation Model.

The iod value sent for a satellite shall always be the IOD value that corresponds to the navigation model for which the pseudo-range corrections are applicable.

The target device shall only use the pseudoRangeCor value when the IOD value received matches its available navigation model.
Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GNSS‑ID indicates GLONASS).

Scale factor 0.32 meters.

	rangeRateCor

This field specifies the rate-of-change of the pseudorange correction for the particular satellite, using the satellite ephemeris and clock corrections identified by the iod field. The value of this field is given in meters per second and the resolution is 0.032 meters/sec in the range of ±4.064 meters/sec. For some time t1 > t0, the corrections for iod are estimated by





PRC(t1, IOD) = PRC(t0, IOD) + RRC(t0,IOD)((t1 - t0)  ,

and the target device uses this to correct the pseudorange it measures at t1, PRm(t1,IOD), by





PR(t1, IOD) = PRm(t1, IOD) + PRC(t1, IOD) .

The location server shall always send the RRC value that corresponds to the PRC value that it sends. The target device shall only use the RRC value when the iod value received matches its available navigation model.

Scale factor 0.032 meters/second.

	udreGrowthRate

This field provides an estimate of the growth rate of uncertainty (1-() in the corrections for the particular satellite identified by SV-ID. The estimated UDRE at time value specified in the udreValidityTime t1 is calculated as follows:




UDRE(t0+t1) = UDRE(t0) ( udreGrowthRate ,
where t0 is the DGNSS Reference Time dgnss-RefTime for which the corrections are valid, t1 is the udreValidityTime
field, UDRE(t0) is the value of the udre field, and udreGrowthRate field is the factor as shown in the table Value of udreGrowthRate to Indication relation below.

	udreValidityTime

This field specifies the time when the udreGrowthRate field applies and is included if udreGrowthRate is included. The meaning of the values for this field is as shown in the table Value of udreValidityTime to Indication relation below.


gnss-StatusHealth Value to Indication relation
	gnss-StatusHealth Value
	Indication

	000
	UDRE Scale Factor = 1.0

	001
	UDRE Scale Factor = 0.75

	010
	UDRE Scale Factor = 0.5

	011
	UDRE Scale Factor = 0.3

	100
	UDRE Scale Factor = 0.2

	101
	UDRE Scale Factor = 0.1

	110
	Reference Station Transmission Not Monitored

	111
	Data is invalid - disregard


udre Value to Indication relation

	udre Value
	Indication

	00
	UDRE ( 1.0 m

	01
	1.0 m < UDRE ( 4.0 m

	10
	4.0 m < UDRE ( 8.0 m

	11
	8.0 m < UDRE


Value of udreGrowthRate to Indication relation
	Value of udreGrowthRate
	Indication

	000
	1.5

	001
	2

	010
	4

	011
	6

	100
	8

	101
	10

	110
	12

	111
	16


Value of udreValidityTime to Indication relation
	Value of udreValidityTime
	Indication

[seconds]

	000
	20

	001
	40

	010
	80

	011
	160

	100
	320

	101
	640

	110
	1280

	111
	2560


–
BDS-DifferentialCorrections
The IE BDS-DifferentialCorrections is used by the location server to provide differential corrections to the target device for BDS Differential corrections can be provided for up to 3 signals.

-- ASN1START

BDS-DifferentialCorrections-r12 ::= SEQUENCE {


bds-RefTime


INTEGER (0..3599),


bds-SgnTypeList-r12
BDS-SgnTypeList-r12,


...

}

BDS-SgnTypeList-r12 ::= SEQUENCE (SIZE (1..3)) OF BDS-SgnTypeElement-r12

BDS-SgnTypeElement-r12 ::= SEQUENCE {


gnss-SignalID





GNSS-SignalID,

bds-DGNSS-CorrectionList-r12

BDS-DGNSS-CorrectionList-r12,


...

}
BDS-DGNSS-CorrectionList-r12 ::= SEQUENCE (SIZE (1..64) OF BDS-DGNSS-CorrectionElement-r12

BDS-DGNSS-CorrectionElement-r12 ::= SEQUENCE {


svID 



SV-ID,

bds-UDREI-r12

INTEGER (0..15),


bds-RURAI-r12

INTEGER (0..15),


bds-ECC-DeltaT-r12
INTEGER (-4096..4095),


...

}

-- ASN1STOP

	BDS-DifferentialCorrections field descriptions

	bds-RefTime

This field specifies the time for which the differential corrections are valid, modulo 1 hour. bds-RefTime is given in BDS system time. 

Scale factor 1‑second.

	bds-RURAI
This field indicates Regional User Range Accuracy (RURA) information by Regional User Range Accuracy Index (UDREI) as defined in [xx, 5.3.3.6]. The meaning of the values for this field is as shown in the table Value of bds-RURAI to RURA relation.

	bds-UDREI

This field indicates user differential range error information by user differential range error index (UDREI) as defined in [xx, 5.3.3.7.2]. The meaning of the values for this field is as shown in the table Value of bds-UDREI to UDRE relation.

	bds-ECC-DeltaT

This field indicates the BDS differential correction information which is expressed in equivalent clock correction (t). Add the value of t to the observed pseudo-range to correct the effect caused by the satellite clock offset and ephemeris error. Value -4096 means the t is not available.
The scale factor is 0.1 meter.


Value of bds-RURAI to RURA relation

	Bds-RURAI Value
	RURA (meters, 99.9%)

	0
	0.75

	1
	1.0

	2
	1.25

	3
	1.75

	4
	2.25

	5
	3.0

	6
	3.75

	7
	4.5

	8
	5.25

	9
	6.0

	10
	7.5

	11
	15

	12
	50

	13
	150

	14
	300

	15
	>300


Value of bds-UDREI to UDRE relation

	Bds-UDREI Value
	UDRE (meters, 99.9%)

	0
	1.0

	1
	1.5

	2
	2.0

	3
	3.0

	4
	4.0

	5
	5.0

	6
	6.0

	7
	8.0

	8
	10.0

	9
	15.0

	10
	20.0

	11
	50.0

	12
	100.0

	13
	150.0

	14
	Not monitored

	15
	Not available


---------------------------------------------------------------Next-------------------------------------------------------------------
–
GNSS-IonosphericModelReq

The IE GNSS-IonosphericModelReq is used by the target device to request the GNSS-IonosphericModel assistance from the location server.
-- ASN1START

GNSS-IonosphericModelReq ::= 
SEQUENCE {


klobucharModelReq

BIT STRING (SIZE(2))
OPTIONAL,
-- Cond klobuchar


neQuickModelReq


NULL




OPTIONAL,
-- Cond
nequick


...,

gridModelReq-r12

ENUMERATED {0, 4, 9, 16, 320, ...}
OPTIONAL
-- Cond grid
}

-- ASN1STOP

	Conditional presence
	Explanation

	klobuchar
	The field is mandatory present if the target device requests klobucharModel; otherwise it is not present. The BIT STRING defines the dataID requested, defined in IE KlobucharModelParameter. 

	nequick
	The field is mandatory present if the target device requests neQuickModel; otherwise it is not present. 

	grid
	The field is optionally present if the target device requests gridModel; otherwise it is not present.


	GNSS-IonosphericModelReq field descriptions

	gridModelReq

This field specifies whether ionospheric grid model is requested and how many ionospheric grid points information are required by the UE. Absent of this IE means ionospheric grid model is not requested.If gridModelReq has the value ‘0’, it means the number of ionospheric grid points is decided by E-SMLC. 


------------------------------------------------------------------End-----------------------------------------------------------------
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