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1. Introduction 
The global navigation service in BDS system is supported by BDS phase III named “BDS-3”. The B1C signal (navigation data) is the main core signal in BDS-3 system. China Satellite Navigation Office published “Beidou Navigation Satellite System Signal in Space Interface Control Document—Open Service Signal B1C (Version 1.0)” [1] in December, 2017.  http://www.beidou.gov.cn/xt/gfxz/201712/P020171226741342013031.pdf
The B1C signal is transmitted by the Medium Earth Orbit (MEO) satellites and the Inclined Geo Synchronous Orbit (IGSO) satellites of BDS-3 for providing global open services.
BDS-3 system can’t support global navigation services without B1C signal.
So RP-181776 Introduction of B1C signal in BeiDou System [2] was discussed in 3GPP TSG RAN meeting #81(Gold Coast, Australia, 10/09/2018 to 13/09/2018). The decision in this meeting is that a CR should be involved to support B1C signal in 3GPP instead of a WI.
2. Impact analysis
2.1 Summary of impact on introduction of signal B1C
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The new assistance data of B1C signal in the network-assisted BDS should be introduced as a part of A-GNSS positioning methods in both LTE and NR.
Network-assisted B1C of BDS-3 positioning method can reuse the procedures of network-assisted BDS positioning method. 
The impact of B1C signal in BDS-3 on Stage-2 and Stage-3 for LTE and NR is summarized here: 
· Impact of B1C signal in BDS-3 on Stage-2 36.305 for LTE
· BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C as the reference file [1] should be involved in this spec.
· Impact of B1C signal in BDS-3 on Stage-2 38.305 for NR 
· [bookmark: OLE_LINK33][bookmark: OLE_LINK34]BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C as the reference file [1] should be involved in this spec.
· Impact of B1C signal in BDS-3 on Stage-3 36.355 for LTE and NR 
· BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C as the reference file [1] is added into section 2 as reference.
· All impacted IEs have been pointed out and the main parts have been changed for introduction of B1C signal in 6.5.2.
· New klobucharModel, Clock Model, Orbit Model, Almanac Model, UTC model, related IEs for B1C signal are added in 6.5.2.2.
Table 1   Summary of impact on Specs
	TS 36.305
	TS38.305
	TS 36.355

	The reference file should be added in section 2 References 
	The reference file should be added in section 2 References
	The reference file should be added in section 2 References

	The reference file [1] should be mentioned in section 8.1 GNSS positioning methods.
	The reference file [1] should be mentioned in section 8.1 GNSS positioning methods.
	All impacted IEs have been pointed out and the main parts have been changed for introduction of B1C signal in 6.5.2 of TS36.355.

	
	
	New klobucharModel, Clock Model, Orbit Model, Almanac Model, UTC model, related IEs for B1C signal are added in 6.5.2.2 of TS36.355.



2.2 Impact analysis on 36.305
Network-assisted B1C of BDS-3 positioning method can reuse the procedures of network-assisted BDS positioning method. So the impact on 36.305 is about the B1C BDS-3 ICD file as reference.
· BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (ICD) should be added in section 2 References.
· The B1C BDS-3ICD file [1] should be mentioned in section 8.1 GNSS positioning methods.
2.3 Impact analysis on 38.305
The impact on 38.305 is the same as on 36.305 above.
2.4 Impact analysis on 36.355
The current working procedures can be reused for B1C signal in BDS-3, but new BDS-ID, some necessary information (e.g. klobucharModel for BDS, Clock Model for BDS, Orbit Model for BDS, UTC Model for BDS, and Almanac for BDS) and related description shall be introduced.
2.4.1 GNSS Assistance Data (Section 6.5.2.1)
	Data Elements and field 
	Impact description

	A-GNSS-ProvideAssistanceData
	No impact

	GNSS-CommonAssistData
	No impact

	GNSS-GenericAssistData
	No impact

	GNSS-PeriodicAssistData
	No impact


2.4.2 GNSS Assistance Data Elements (Section 6.5.2.2)
	Data Elements and field 
	Impact description

	GNSS-ReferenceTime
	No impact

	GNSS-SystemTime
	No impact

	GPS-TOW-Assist
	No impact. 

	NetworkTime
	No impact

	GNSS-ReferenceLocation
	No impact

	GNSS-IonosphericModel
> bds-klobucharModel-r16
	The IonosphericModel of BDS-3 is quite different from the existed GNSS systems, so new IE bds-klobucharModel-r16 should be defined.
bds-klobucharModel-r16 is introduced for BDS-3 with condition B1C.

	KlobucharModelParameter
>dataID
	B1I should be added in the description because KlobucharModelParameter works only for B1I in BDS.

	BDS-KlobucharModel
	New introduction for B1C BDS-3.

	NeQuickModelParameter
	No impact

	GNSS-EarthOrientationParameters
	GNSS-EarthOrientationParameters can be reused for B1C BDS-3. The reference ICD file of B1C BDS-3 shall be added in description.

	GNSS-RTK-ReferenceStationInfo
	No impact

	GNSS-RTK-CommonObservationInfo
	No impact. 

	GNSS-RTK-AuxiliaryStationData
	No impact

	GNSS-TimeModelList
> deltaT
	GNSS-TimeModelList can be reused for B1C BDS-3. 
deltaT is not present for B1C BDS-3.

	GNSS-DifferentialCorrections
	No impact. 

	GNSS-NavigationModel
> NavModelSatelliteList 
>>GNSS- NavModelSatelliteElement
>>>GNSS-ClockModel
>>>>BDS-ClockModel2-r16
>>>GNSS-OrbitModel
>>>>NavModel-BDS-KeplerianSet2-r16
	· BDS-ClockModel2-r16 is introduced for B1C BDS-3.
· NavModel-BDS-KeplerianSet2-r16 is introduced for B1C BDS-3.
· B1C health state is added in ‘GNSS to svHealth Bit String(8) relation’ table.
· IOD of B1C is updated in ‘GNSS to iod Bit String(11) relation’ table.

	StandardClockModelList
	No impact

	NAV-ClockModel
	No impact

	CNAV-ClockModel
	No impact

	GLONASS-ClockModel
	No impact

	SBAS-ClockModel
	No impact

	BDS-ClockModel
	No impact

	BDS-ClockModel2
	BDS-ClockModel2-r16 is introduced for B1C BDS-3

	NavModelKeplerianSet
	No impact

	NavModelNAV-KeplerianSet
	No impact

	NavModelCNAV-KeplerianSet
	No impact

	NavModel-GLONASS-ECEF
	No impact

	NavModel-SBAS-ECEF
	No impact

	NavModel-BDS-KeplerianSet
	No impact

	NavModel-BDS-KeplerianSet2
	NavModel-BDS-KeplerianSet2-r16 is introduced for B1C BDS-3

	GNSS-RealTimeIntegrity
	No impact

	GNSS-DataBitAssistance
	No impact

	GNSS-AcquisitionAssistance
	No impact

	GNSS-Almanac
>GNSS-AlmanacList
>>GNSS-AlmanacElement
>>>AlmanacBDS-ReducedKeplerianSet-r16
>>>AlmanacBDS-MidiKeplerianSet-r16
	· AlmanacBDS-ReducedKeplerianSet-r16 is introduced for B1C BDS-3 as model-8.
· AlmanacBDS-MidiKeplerianSet-r16 is introduced for B1C BDS-3 as model-9.

	AlmanacKeplerianSet
	No impact

	AlmanacNAV-KeplerianSet
	No impact

	AlmanacReducedKeplerianSet
	No impact

	AlmanacMidiAlmanacSet
	No impact

	AlmanacGLONASS-AlmanacSet
	No impact

	AlmanacECEF-SBAS-AlmanacSet
	No impact

	AlmanacBDS-AlmanacSet
	No impact

	AlmanacBDS-ReducedKeplerianSet
	AlmanacBDS-ReducedKeplerianSet-r16 is introduced for B1C BDS-3

	AlmanacBDS-MidiKeplerianSet
	AlmanacBDS-MidiKeplerianSet-r16 is introduced for B1C BDS-3

	GNSS-UTC-Model
	New utcModel field i.e. utcModel-6-r16 is added for B1C BDS-3.

	UTC-ModelSet1
	No impact

	UTC-ModelSet2
	No impact

	UTC-ModelSet3
	No impact

	UTC-ModelSet4
	No impact

	UTC-ModelSet5
	No impact

	UTC-ModelSet6
	UTC-ModelSet6-r16 is added for B1C BDS-3.

	GNSS-AuxiliaryInformation
	No impact

	BDS-DifferentialCorrections
	No impact

	BDS-GridModelParameter
	No impact

	GNSS-RTK-Observations
	No impact

	GLO-RTK-BiasInformation
	No impact

	GNSS-RTK-MAC-CorrectionDifferences
	No impact

	GNSS-RTK-Residuals
	No impact

	GNSS-RTK-FKP-Gradients
	No impact

	GNSS-SSR-OrbitCorrections
	No impact

	GNSS-SSR-ClockCorrections
	No impact

	GNSS-SSR-CodeBias
	No impact



2.4.3 GNSS Assistance Data Request (Section 6.5.2.3)
	Data Elements and field 
	Impact description

	A-GNSS-RequestAssistanceData
	No impact

	GNSS-CommonAssistDataReq
	No impact

	GNSS-GenericAssistDataReq
	No impact

	GNSS-PeriodicAssistDataReq
	No impact



2.4.4 GNSS Assistance Data Request Elements (Section 6.5.2.4)
	Data Elements and field 
	Impact description

	GNSS-ReferenceTimeReq
	No impact

	GNSS-ReferenceLocationReq
	No impact

	GNSS-IonosphericModelReq

	Request for bds-klobuchar is introduced for B1C BDS-3.

	GNSS-EarthOrientationParametersReq
	No impact

	GNSS-RTK-ReferenceStationInfoReq
	No impact

	GNSS-RTK-AuxiliaryStationDataReq
	No impact

	GNSS-TimeModelListReq
	No impact

	GNSS-DifferentialCorrectionsReq
	No impact

	GNSS-NavigationModelReq
	No impact

	GNSS-RealTimeIntegrityReq
	No impact

	GNSS-DataBitAssistanceReq
	No impact

	GNSS-AcquisitionAssistanceReq
	No impact

	GNSS-AlmanacReq
>modelID
	Almanac Model ID shall be extended to support B1C BDS-3. 

	GNSS-UTC-ModelReq
	No impact

	GNSS-AuxiliaryInformationReq
	No impact

	BDS-DifferentialCorrectionsReq
	No impact

	BDS-GridModelReq
	No impact

	GNSS-RTK-ObservationsReq
	No impact

	GLO-RTK-BiasInformationReq
	No impact

	GNSS-RTK-MAC-CorrectionDifferencesReq
	No impact

	GNSS-RTK-ResidualsReq
	No impact

	GNSS-RTK-FKP-GradientsReq
	No impact

	GNSS-SSR-OrbitCorrectionsReq
	No impact

	GNSS-SSR-ClockCorrectionsReq
	No impact

	GNSS-SSR-CodeBiasReq
	No impact



2.4.5 GNSS Location Information (Section 6.5.2.5)
	Data Elements and field 
	Impact description

	A-GNSS-ProvideLocationInformation
	No impact



2.4.6 GNSS Location Information Elements (Section 6.5.2.6)
	Data Elements and field 
	Impact description

	GNSS-SignalMeasurementInformation
	No impact

	MeasurementReferenceTime
	No impact

	GNSS-MeasurementList
	No impact

	GNSS-LocationInformation
	No impact



2.4.7 GNSS Location Information Request (Section 6.5.2.7)
	Data Elements and field 
	Impact description

	A-GNSS-RequestLocationInformation
	No impact



2.4.8 GNSS Location Information Request Elements (Section 6.5.2.8)
	Data Elements and field 
	Impact description

	GNSS-PositioningInstructions
	No impact



2.4.9 GNSS Capability Information (Section 6.5.2.9)
	Data Elements and field 
	Impact description

	A-GNSS-ProvideCapabilities
	No impact



2.4.10 GNSS Capability Information Elements (Section 6.5.2.10)
	Data Elements and field 
	Impact description

	GNSS-CommonAssistanceDataSupport
	No impact

	GNSS-ReferenceTimeSupport
	No impact

	GNSS-ReferenceLocationSupport
	No impact

	GNSS-IonosphericModelSupport
	IE ionoModel shall be extended to support B1C BDS-3.

	GNSS-EarthOrientationParametersSupport
	No impact

	GNSS-RTK-ReferenceStationInfoSupport
	No impact

	GNSS-RTK-AuxiliaryStationDataSupport
	No impact

	GNSS-GenericAssistanceDataSupport
	No impact

	GNSS-TimeModelListSupport
	No impact

	GNSS-DifferentialCorrectionSupport
	No impact

	GNSS-NavigationModelSupport
	model-7 should be added in both clockModel and orbitModel for B1C BDS-3.

	GNSS-RealTimeIntegritySupport
	No impact

	GNSS-DataBitAssistanceSupport
	No impact

	GNSS-AcquisitionAssistanceSupport
	No impact

	GNSS-AlmanacSupport
	model-8 and model-9 should added for B1C BDS-3.

	GNSS-UTC-ModelSupport
	model-6 should added for B1C BDS-3.

	GNSS-AuxiliaryInformationSupport
	No impact

	BDS-DifferentialCorrectionsSupport
	No impact

	BDS-GridModelSupport
	No impact

	GNSS-RTK-ObservationsSupport
	No impact

	GLO-RTK-BiasInformationSupport
	No impact

	GNSS-RTK-MAC-CorrectionDifferencesSupport
	No impact

	GNSS-RTK-ResidualsSupport
	No impact

	GNSS-RTK-FKP-GradientsSupport
	No impact

	GNSS-SSR-OrbitCorrectionsSupport
	No impact

	GNSS-SSR-ClockCorrectionsSupport
	No impact

	GNSS-SSR-CodeBiasSupport
	No impact



2.4.11 GNSS Capability Information Request (Section 6.5.2.11)
	Data Elements and field 
	Impact description

	A-GNSS-RequestCapabilities
	No impact



2.4.12 GNSS Error Elements (Section 6.5.2.12)
	Data Elements and field 
	Impact description

	A-GNSS-Error
	No impact

	GNSS-LocationServerErrorCauses
	No impact

	GNSS-TargetDeviceErrorCauses
	No impact



2.4.13 Common GNSS Information Elements (Section 6.5.2.13)
	Data Elements and field 
	Impact description

	GNSS-FrequencyID
	The frequency of B2a is added into the table ‘Value & Explanation relation’

	GNSS-ID
	No impact

	GNSS-ID-Bitmap
	No impact

	GNSS-Link-CombinationsList
	No impact

	GNSS-NavListInfo
	No impact

	GNSS-NetworkID
	No impact

	GNSS-PeriodicControlParam
	No impact

	GNSS-ReferenceStationID
	No impact

	GNSS-SignalID
	‘B1C’, ‘B2a’ and ‘B1C+B2a’ should be added in the table ‘System to Value & Explanation relation’.

	GNSS-SignalIDs
	‘B1 B1C’, ‘B2 B2a’ and ‘B1C+B2a’ should be added in table ‘interpretation of the bit map in gnssSignalIDs-Ext’.

	GNSS-SubNetworkID
	No impact

	SBAS-ID
	No impact

	SBAS-IDs
	No impact

	SV-ID
	The value of satellite-id is updated in BDS, and the Reference file should be added in the description as well.



[bookmark: _Toc12618436]–	GNSS-FrequencyID
New frequency should be added in the BDS part in the table ‘Value & Explanation relation’ to support BDS-3 system.
	System
	Value
	Explanation

	
	
	Link
	Centre Frequency
[MHz]

	BDS
	0
	B1 (Phase II)
	1561.098

	
	1
	B1 (Phase III)
	1575.420

	
	2
	B2
	1207.140

	
	3
	B3
	1268.520

	
	4
	B2a
	1176.45

	
	5-7
	reserved




[bookmark: _Toc12618444]–	GNSS-SignalID
The BDS part in the table ‘System to Value & Explanation relation’ should be updated for supporting BDS-3 system.
	BDS
	0
	B1 I

	
	1
	B1 Q

	
	2
	B1 I+Q

	
	3
	B3 I

	
	4
	B3 Q

	
	5
	B3 I+Q

	
	6
	B2 I

	
	7
	B2 Q

	
	8
	B2 I+Q

	
	9
	B1 B1C

	
	10
	B2 B2a

	
	11
	B1C+B2a

	
	12-23
	Reserved



[bookmark: _Toc12618445]–	GNSS-SignalIDs
The BDS part in ‘interpretation of the bit map in gnssSignalIDs-Ext’ should be updated to support BDS-3 system.
	GNSS 
	Bit 1
(MSB)
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7
	Bit 8


	GPS
	L2 Z
	L2C(M)
	L2C(L)
	L2C(M+L)
	L5 I
	L5 Q
	L5 I+Q
	L1C(D)

	SBAS
	
	
	
	
	
	
	
	

	QZSS
	L2C(L)
	L2C(M+L)
	L5 I
	L5 Q
	L5 I+Q
	L1C(D)
	L1C(P)
	L1C(D+P)

	GLONASS
	
	
	
	
	
	
	
	

	Galileo
	E1 B+C
	E1 A+B+C
	E6C
	E6A
	E6B
	E6 B+C
	E6 A+B+C
	E5B I

	BDS
	B2 I+Q
	B1C
	B2a
	B1C+B2a
	
	
	
	



NOTE: “No impact” means UE can reuse the IE for B1C BDS-3 or the IE is not suitable for B1C BDS-3.
–	SV-ID
the Value of satellite-id of BDS should be updated to 0-62.
interpretation of satellite‑id
	System
	Value of satellite‑id
	Interpretation of satellite‑id

	GPS
	'0' – '62'
'63'
	Satellite PRN Signal No. 1 to 63
Reserved

	SBAS
	'0' – '38'
'39' – '63'
	Satellite PRN Signal No. 120 to 158
Reserved

	QZSS
	'0' – '4'
'5 – '63'
	Satellite PRN Signal No. 193 to 197
Reserved

	GLONASS
	'0' – '23'
'24 – '63'
	Slot Number 1 to 24
Reserved

	Galileo
	'0' – '35'
'36' – '63'
	Code No. 1 to 36
Reserved

	BDS
	'0' – '62'

'63'
	Satellite ranging code number signal No.1 to 63 [23], [xx]
Reserved



2.4.14 Definition of B1C BDS-3 specific IE in TS 36.355
According to the WID [1], some B1C BDS-3specific IE will be introduced to allow the native support for BDS-3. In this section, we list some B1C BDS-3specific IEs, and try to identify the definition of those B1C BDS-3 specific IEs.
2.4.14.1 [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Ionospheric Model for B1C BDS-3
In the current spec, 2 models have been defined for different GNSS. 
· klobucharModel
· neQuickModel
According to the Ionospheric definition for BDS given in 7.8.1 in [1], we can find the formats of parameters for B1C BDS-3 are different from the existing klobuchar model. So, we suggest introducing the new klobuchar Model for B1C BDS-3 as IE BDS-KlobucharModel-r16. The definition of parameters for B1C BDS-3 can be found as follow:
-	BDS-KlobucharModel
-- ASN1START

BDS-KlobucharModel-r16::= CHOICE {
	bds-klobucharModel-r16			BDS-KModelParameter-r16,
	spare1	NULL	
}

[bookmark: OLE_LINK29][bookmark: OLE_LINK30]BDS-KModelParameter-r16::= SEQUENCE {
	dataID-r16			BIT STRING (SIZE (2)),
	alfa1-r16			INTEGER (0..1023),
	alfa2-r16			INTEGER (-128..127),
	alfa3-r16			INTEGER (0..255),
	alfa4-r16			INTEGER (0..255),
	alfa5-r16			INTEGER (0..255),
	alfa6-r16			INTEGER (-128..127),
	alfa7-r16			INTEGER (-128..127),
	alfa8-r16			INTEGER (-128..127),
	alfa9-r16			INTEGER (-128..127),	
...
}

-- ASN1STOP

	BDS-KModelParameter field descriptions

	dataID
[bookmark: _GoBack]When dataID has the value ′01′ it indicates that the parameters have been generated by BDS-3 B1C, and UE shall use these parameters according to the description given in 7.8.1 in [38]. All other values for dataID are reserved.

	alpha1
This field specifies the 1 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.

	alpha2
This field specifies the 2 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.

	alpha3
This field specifies the 3 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.

	[bookmark: OLE_LINK57][bookmark: OLE_LINK58]alpha4
This field specifies the 4 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.
alpha5
This field specifies the 1 parameter of the Klobuchar model, as specified in [38].
Scale factor -2-3 TECu.
alpha6
This field specifies the 6 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.
alpha7
This field specifies the 7 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.
alpha8
This field specifies the 8 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.
alpha9
This field specifies the 9 parameter of the Klobuchar model, as specified in [38].
Scale factor 2-3 TECu.



2.4.14.2 Clock Model for B1C BDS-3
6 clock models have been defined for different GNSS currently:
· [bookmark: OLE_LINK79][bookmark: OLE_LINK80]Model 1: StandardClockModelList;
· Model 2: NAV-ClockModel;
· Model 3: CNAV-ClockModel;
· Model 4: GLONASS-ClockModel;
· Model 5: SBAS-ClockModel;
· Model 6: BDS-ClockModel.
According to the clock model definition for B1C BDS-3 given in 7.5.1 in [1], we can find the clock model parameters for B1C BDS-3 are different from the existing models. So, we suggest introducing the clock model for B1C BDS-3 as model 7. The definition of the clock model for B1C BDS-3 can be found as follow:
[bookmark: _Toc14967471]–	BDS-ClockModel2
-- ASN1START
BDS-ClockModel2-r16 ::= SEQUENCE {
	bdsToc-r16		INTEGER (0..2047),
	bdsA0-r16		INTEGER (-16777216..16777215),
	bdsA1-r16		INTEGER (-2097152..2097151),
	bdsA2-r16		INTEGER (-1024..1023),
[bookmark: OLE_LINK15][bookmark: OLE_LINK18][bookmark: OLE_LINK5][bookmark: OLE_LINK6]	bdsTgdB1Cp-r16	INTEGER (-2048..2047),
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]	bdsIscB1Cd-r16	INTEGER (-2048..2047),
	...
}

-- ASN1STOP


	BDS-ClockModel2 field descriptions

	bdsToc
Parameter Toc, Clock correction parameters reference time (seconds), see [xx], 7.5.1.
Scale factor 300 seconds.

	bdsA0
Parameter a0, Satellite clock time bias correction coefficient (seconds), see [xx], 7.5.1.
Scale factor 2-34 seconds.

	bdsA1
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Parameter a1, Satellite clock time drift correction coefficient (sec/sec), see [xx], 7.5.1.
Scale factor 2-50 sec/sec.

	bdsA2
Parameter a2, Satellite clock time drift rate correction coefficient (sec/sec2), see [xx], 7.5.1.
Scale factor 2-66 sec/sec2.

	bdsTgdB1Cp
Parameter TGDB1Cp Group delay differential of the B1C pilot component (seconds), see [xx], 7.6.1.
Scale factor is 2-34 seconds.

	bdsIscB1Cd
Parameter ISCB1Cd Group delay differential between the B1C data and pilot components (seconds), see [xx], 7.6.1.
Scale factor is 2-34 seconds.


2.4.14.3 Orbit Model for B1C BDS-3
–	NavModel-BDS-KeplerianSet2
-- ASN1START

NavModel-BDS-KeplerianSet2-r16::= SEQUENCE {
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]	bdsIODE-r16				INTEGER (0..255),
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]	bdsSatType-r16			INTEGER (0..3),
	bdsToe-r16					INTEGER (0..2047),
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]	bdsdeltaA-r16			INTEGER (-33554432.. 33554431),
	bdsAdot-r16					INTEGER (-16777216.. 16777216),
	bdsdeltaN0-r16			INTEGER (-65536.. 65535),
	bdsdeltaN0dot-r16		INTEGER (-4194304.. 4194303),
	bdsM0-r16					INTEGER (-4294967296.. 4294967295),
	bdsE-r16 					INTEGER (0.. 8589934591),
	bdsOmega-r16				INTEGER (-4294967296.. 4294967295),
	bdsOmega0-r16			INTEGER (-4294967296.. 4294967295),
	bdsI0-r16					INTEGER (-4294967296.. 4294967295),
	bdsOmegaDot-r16 			INTEGER (-262144.. 262143),
	bdsI0Dot-r16				INTEGER (-16384..	16383),
	bdsCuc-r16 					INTEGER (-1048576.. 1048575),
	bdsCus-r16					INTEGER (-1048576.. 1048575),
	bdsCrc-r16					INTEGER (-8388608..	8388607),
	bdsCrs-r16					INTEGER (-8388608..	8388607),
	bdsCic-r16					INTEGER (-32768.. 32767),
	bdsCis-r16					INTEGER (-32768.. 32767),
	...
}

-- ASN1STOP


	NavModel-BDS-KeplerianSet2 field descriptions

	bdsIODE
Parameter, Issue Of Data, Ephemeris (IODE), see [38], 7.4.1.

	bdsSatType
Parameter Satellite orbit type, defined in [38], 7.7.1.

	bdsToe
Parameter toe, Ephemeris reference time (seconds), defined in [38], 7.7.1.
Scale factor 300 seconds.

	bdsdeltaA
Parameter A, Semi-major axis difference at reference time (meter), defined in [38], 7.7.1.
Scale factor 2-9 meters.

	bdsAdot

Parameter  , Change rate in semi-major axis (meter/sec), defined in [38], 7.7.1
Scale factor 2-21 meter/sec.

	bdsdeltaN0
Parameter n0, Mean motion difference from computed value at reference time (semi-circles /sec), defined in [38], 7.7.1
Scale factor 2-44 pai/sec.

	bdsdeltaN0dot
Parameter n0dot, Rate of mean motion difference from computed value at reference time (semi-circles /sec2) , defined in [38], 7.7.1
Scale factor 2-57 pai/sec2.

	bdsM0
Parameter M0, Mean anomaly at reference time (semi-circles) [23].
Scale factor 2-32 semi-circles.

	bdsE
Parameter e, Eccentricity [38].
Scale factor 2-34.

	bdsOmega

Parameter  Argument of perigee (semi-circles) [38].
Scale factor 2-32 semi-circles.

	bdsOmega0
Parameter0, Longitude of ascending node of orbital plane at weekly epoch (semi-circles) [38].
Scale factor 2-32 semi-circles.

	bdsI0
Parameter i0, Inclination angle at reference time (semi-circles) [38]
Scale factor 2-32 semi-circles.

	bdsOmegaDot

Parameter , Rate of right ascension (semi-circles/sec) [38].
Scale factor 2-44 semi-circles/sec.

	bdsI0Dot
Parameter i0dot, Rate of inclination angle (semi-circles/sec) [38].
Scale factor 2-44 semi-circles/sec.

	bdsCuc
Parameter Cuc, Amplitude of cosine harmonic correction to the argument of latitude (radians) [38].
Scale factor 2-30 radians.

	bdsCus
Parameter Cus, Amplitude of sine harmonic correction to the argument of latitude (radians) [38].
Scale factor 2-30 radians.

	bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [38].
Scale factor 2-8 meters.

	bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [38].
Scale factor 2-8 meters.

	bdsCic
Parameter Cic, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [38].
Scale factor 2-30 radians.

	bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [38].
Scale factor 2-30 radians.



2.4.14.4 Almanac Model for B1C BDS-3
In the current spec, 7 almanac models have been defined for different GNSS. 
· Model 1: AlmanacKeplerianSet
· Model 2: AlmanacNAV-KeplerianSet
· Model 3: AlmanacReducedKeplerianSet
· Model 4: AlmanacMidiAlmanacSet
· Model 5: AlmanacGLONASS-AlmanacSet
· Model 6: AlmanacECEF-SBAS-AlmanacSet
· Modele7: AlmanacBDS-AlmanacSet-r12
According to the almanac definition for B1C BDS-3 given in 7.9 & 7.10 in [1], we can find the almanac parameters for B1C BDS-3 are different from the existing models. So, we suggest introducing the reduced almanac models as model 8 and Midi almanac models as model 9 together for B1C BDS-3. The definition of almanac parameters for B1C BDS-3 can be found as follow:

–	AlmanacBDS-ReducedKeplerianSet
-- ASN1START

AlmanacBDS-ReducedKeplerianSet-r16 ::= SEQUENCE {
	bdsSatType-r16					INTEGER (0..3),
	svID-r16						SV-ID,
	redAlmDeltaA-r16				INTEGER (-128..127),
	redAlmOmega0-r16				INTEGER (-64..63),
	redAlmPhi0-r16					INTEGER (-64..63),
	redAlmHealth-r16				BIT STRING (SIZE(8)),
	...
}

-- ASN1STOP

	AlmanacBDS-ReducedKeplerianSet field descriptions

	bdsSatType
This field identifies the satellite orbit type, defined in [xx], 7.10.1.

	svID
This field identifies the satellite for which the GNSS Almanac Model is given.

	redAlmDeltaA
Parameter A, meters [xx].
Scale factor 2+9 meters.

	redAlmOmega0
Parameter 0, semi-circles [xx].
Scale factor 2-6 semi-circles.

	redAlmPhi0
Parameter 0, semi-circles [xx].
Scale factor 2-6 semi-circles.

	redAlmHealth
This field indicates the satellite health state defined in table 7-14 [xx].



–	AlmanacBDS-MidiKeplerianSet
-- ASN1START

AlmanacBDS-MidiKeplerianSet-r16 ::= SEQUENCE {
	bdsSatType-r16				INTEGER (0..3),
	svID-r16					SV-ID,
	midiAlmE-r16				INTEGER (0..2047),
	midiAlmDeltaI-r16			INTEGER (-1024..1023),
	midiAlmOmegaDot-r16			INTEGER (-1024..1023),
	midiAlmSqrtA-r16			INTEGER (0..131071),
	midiAlmOmega0-r16			INTEGER (-32768..32767),
	midiAlmOmega-r16			INTEGER (-32768..32767),
	midiAlmM0-r16				INTEGER (-32768..32767),
	midiAlmAf0-r16				INTEGER (-1024..1023),
	midiAlmAf1-r16				INTEGER (-512..511),
	redAlmHealth-r16			BIT STRING (SIZE(8)),
	...
}

-- ASN1STOP

	AlmanacBDS-MidiKeplerianSet field descriptions

	bdsSatType
This field identifies the Satellite orbit type, defined in [xx], 7.9.1.

	svID
This field identifies the satellite for which the GNSS Almanac Model is given.

	midiAlmE
Parameter e, Eccentricity, dimensionless [xx].
Scale factor 2-16.

	midiAlmDeltaI
Parameter i, semi-circles [xx].
Scale factor 2-14 semi-circles.

	midiAlmOmegaDot

Parameter , semi-circles/sec [xx].
Scale factor 2-33 semi-circles/second.

	midiAlmSqrtA

Parameter , meters1/2 [xx].
Scale factor 2-4 meters1/2.

	midiAlmOmega0
Parameter 0, semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmOmega
Parameter , semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmM0
Parameter M0, semi-circles [xx].
Scale factor 2-15 semi-circles.

	midiAlmAf0
Parameter afo, seconds [xx].
Scale factor 2-20 seconds.

	midiAlmAf1
Parameter af1, sec/sec [xx].
Scale factor 2-37 seconds/second.

	midiAlmHealth
This field indicates the satellite health state defined in table 7-14 [xx].



2.4.14.5 UTC Model for B1C BDS-3
In the current spec, 7 almanac models have been defined for different GNSS. 
· Model 1: UTC-ModelSet1
· Model 2: UTC-ModelSet2
· Model 3: UTC-ModelSet3
· Model 4: UTC-ModelSet4
· Model 5: UTC-ModelSet5
According to the almanac definition for B1C BDS-3 given in 7.12 in [1], we can find the BDT-UTC Time Offset Parameters for B1C BDS-3 are different from the existing models. So, we suggest introducing new model for B1C BDS-3. The definition of UTC model parameters for B1C BDS-3 can be found as follow:

–	UTC-ModelSet6
-- ASN1START

UTC-ModelSet6-r16 ::= SEQUENCE {
	utcA0-r16			INTEGER (-32768.. 32767),
	utcA1-r16			INTEGER (-4096.. 4095),
	utcA2-r16			INTEGER (-64.. 63),
	utcDeltaTls-r16		INTEGER (-128..127),
	utcTot-r16			INTEGER (0.. 65535),
	utcWNot-r16			INTEGER (0.. 8191),
	utcWNlsf-r16			INTEGER (0.. 8191),
	utcDN-r16			INTEGER (0..7),
	utcDeltaTlsf-r16	INTEGER (-128..127),
...
}

-- ASN1STOP

	UTC-ModelSet6 field descriptions

	utcA0
Parameter A0UTC, Bias coefficient of BDT time scale relative to UTC time scale, seconds [38].
Scale factor 2-35 seconds.

	utcA1
Parameter A1UTC, Drift coefficient of BDT time scale relative to UTC time scale, sec/sec [38].
Scale factor 2-51 sec/sec.

	utcA2
Parameter A2UTC, Drift rate coefficient of BDT time scale relative to UTC time scale, sec/sec2 [38].
Scale factor 2-68 sec/sec2.

	utcDeltaTls
Parameter tLS, Current or past leap second count, seconds [38].
Scale factor 1 second.

	utcTot
Parameter tot, Reference time of week, seconds [38].
Scale factor 24 second.

	utcWNot
Parameter WNot, Reference week number, weeks [38].
Scale factor 1 week.

	utcWNlsf
Parameter WNLSF, Leap second reference week number, weeks [38].
Scale factor 1 week.

	utcDN
Parameter DN, Leap second reference day number, days [38].
Scale factor 1 day.

	utcDeltaTlsf
Parameter tLSF, Current or future leap second count, seconds [38].
Scale factor 1 second.



2.4.14.6 GNSS Assistance Data Request Elements for B1C BDS-3
[bookmark: _Toc12618366][bookmark: _Toc14967517]–	GNSS-IonosphericModelReq
The klobucharModel for B1C of BDS-3 is created, so the request of this mode shall also added in GNSS-IonosphericModelReq.
-- ASN1START

GNSS-IonosphericModelReq ::=	SEQUENCE {
	klobucharModelReq		BIT STRING (SIZE(2))	OPTIONAL,	-- Cond klobuchar
	neQuickModelReq			NULL					OPTIONAL,	-- Cond	nequick
	...,
	[[	bds-klobucharModelReq-r16 	BIT STRING (SIZE(2))	OPTIONAL	-- Cond bds-klobuchar
	]]

}

-- ASN1STOP
–	GNSS-AlmanacReq
The almanac modes of B1C of BDS-3 are created, so the request to GNSS-Almanac assistance shall be updated as well.

-- ASN1START

GNSS-AlmanacReq ::= SEQUENCE {
	modelID				INTEGER(1..8)	OPTIONAL,
	..., 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]	[[	modelID-ext-r16		INTEGER(9..16)	OPTIONAL
	]]

}

-- ASN1STOP
2.4.14.7 GNSS Capability Information Elements for B1C BDS-3
[bookmark: _Toc12618406][bookmark: _Toc14967557][bookmark: OLE_LINK7][bookmark: OLE_LINK8]–	GNSS-IonosphericModelSupport
The new IonosphericModel is created, so the capability shall be updated as well.
-- ASN1START

GNSS-IonosphericModelSupport ::=	SEQUENCE {
	ionoModel		BIT STRING {	klobuchar	(0),
									neQuick		(1),
									bds-klobuchar-r16	(2) } (SIZE (1..8)),
	...
}

-- ASN1STOP

–	GNSS-NavigationModelSupport

The model-7 is added in the capability of supporting clockModel and orbitModel for B1C of BDS-3.
-- ASN1START

GNSS-NavigationModelSupport ::= SEQUENCE {
	clockModel		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5),
									model-7		(6) } (SIZE (1..8))		OPTIONAL,
	orbitModel		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5),
									model-7		(6) } (SIZE (1..8))		OPTIONAL,
	...
}

-- ASN1STOP

–	GNSS-AlmanacSupport
-- ASN1START

GNSS-AlmanacSupport ::=	SEQUENCE {
	almanacModel		BIT STRING {	model-1		(0),
										model-2		(1),
										model-3		(2),
										model-4		(3),
										model-5		(4),
										model-6		(5),
										model-7		(6),
										model-8		(7) } (SIZE (1..8))		OPTIONAL,
	...,
	[[	almanacModel-ext-r16		BIT STRING { model-9		(0) } (SIZE (1..8))		OPTIONAL
	]]
}

-- ASN1STOP
The almanacModel is extended to support the new almanac mode for B1C of BDS-3.
–	GNSS-UTC-ModelSupport
The utc-Model is extended to support new UTC model for B1C of BDS-3.

-- ASN1START

GNSS-UTC-ModelSupport ::=	SEQUENCE {
	utc-Model		BIT STRING {	model-1		(0),
									model-2		(1),
									model-3		(2),
									model-4		(3),
									model-5		(4),
									model-6		(5) } (SIZE (1..8))		OPTIONAL,
	...
}

-- ASN1STOP

2.4.15 Summary of impact on 36.355
The impact on stage3 36.355 introducing B1C BDS-3 is mainly in:
· GNSS Assistance Data
· GNSS Assistance Data Elements
· GNSS Assistance Data Request
· GNSS Assistance Data Request Elements
· GNSS Capability Information Elements
· Common GNSS Information Elements
The new definition IEs for B1C BDS-3 is mainly about those models as below:
· Ionospheric Model
· Clock Model
· Orbit Model
· Almanac Model
· UTC Model
These new added and modified IE can meet the request that global signal B1C in BDS-3 should be supported in 3GPP as network-assist positioning method. 
Proposals
In this contribution, we summarized the impacts on introduction of signal B1C, especially the update in 36.355 and we get the following proposals:
Proposal 1: The global B1C signal in BDS-3 should be supported in 3GPP both LTE and NR in Rel-16.
Proposal 2: RAN2 is kindly requested to agree CRs in [2] [3] [4].
[bookmark: _Hlt168983192][bookmark: _Hlt174161501][bookmark: _Hlt174152411][bookmark: _Hlt189932857][bookmark: _Hlt189932871]Reference
BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (Version 1.0), December, 2017
RP-181776 Introduction of B1C signal in BeiDou System, CAICT,
R2-1908993 Introduction of B1C signal in BDS system in A-GNSS (36.305 CR)	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, ZTE Corporation, MediaTek Inc.
R2-1908994 Introduction of B1C signal in BDS system in A-GNSS (36.355 CR)	CATT, CAICT, CMCC, China Telecom, China Unicom, Huawei, ZTE Corporation, MediaTek Inc.
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9
R2-1908996
image1.wmf
.

A


oleObject1.bin

image2.wmf
w


oleObject2.bin

image3.wmf
W

&


oleObject3.bin

image4.wmf
W

&


oleObject4.bin

image5.wmf
A


oleObject5.bin

