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1 Introduction

During RAN2#82 meeting, general impact analysis on the introduction of BDS and the work plan were discussed. The issue of Impact of BeiDou on Stage-2 and Stage-3 for LTE was left for this email discussion: 
[82#19][LTE/BeiDou] Impact of BeiDou on Stage-2 for LTE (CATR) 

-
Discuss impact on 36.305
-
Should try to complete the stage-2 email discussion quickly before starting stage-3.
=>
Intended outcome: Email discussion report and CR to 36.305
[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
In Stage-2 email discussion, companies agree that Network-assisted BeiDou Navigation Satellite System (BDS) positioning method will reuse the procedure of network-assisted GPS positioning method. Comparing with A-GPS, no new high level information is required. Based on the agreements in stage-2 email discussion, we initiate the stage-3 email discussion and try to identify the impact on stage-3 specs for LTE.

Companies are invited to provide their input to this email discussion. The deadline for the email discussion is Wednesday 7.8.2013 17:00 CEST. 
2 Impact on stage3 spec
2.1 Impact analysis on 36.355
According to agreements in stage-2 email discussion, the current working procedures can be reused for BDS, but New GNSS ID, some necessary information (e.g. Clock Model for BDS, Orbit Model for BDS, UTC Model for BDS, and Almanac for BDS) and related description shall be introduced.

2.1.1 GNSS Assistance Data (Section 6.5.2.1)
	Data Elements and field 
	Impact description

	A-GNSS-ProvideAssistanceData
	No impact

	GNSS-CommonAssistData
	BDS should be added in the description part like other GNSS.

	GNSS-GenericAssistData
	BDS should be added in the description part like other GNSS.

TBD whether to define separate differential correction IE for BDS and introduce new IE in this data elements.


2.1.2 GNSS Assistance Data Elements (Section 6.5.2.2)

	Data Elements and field 
	Impact description

	GNSS-ReferenceTime
	No impact

	GNSS-SystemTime

>gnss-DayNumber 
	BDS day number information shall be added

	GPS-TOW-Assist
	No impact. 

	NetworkTime
	No impact

	GNSS-ReferenceLocation
	No impact

	GNSS-IonosphericModel
	Ionospheric Grid model shall be introduced for BDS.

	KlobucharModelParameter
>dataID
	Current BDS KlobucharModel can be reused for BDS. DataID shall be exteneded to support BDS.BDS related KlobucharModel information shall be added in description.

	NeQuickModelParameter
	No impact

	GNSS-EarthOrientationParameters
	No impact

	GNSS-TimeModelList

> GNSS-TimeModelElement
> >gnss-TO-ID 


	BDS indication shall be added in gnss-TO-ID field

	GNSS-DifferentialCorrections
	No impact. TBD whether to define separate differential correction IE for BDS

	GNSS-NavigationModel

> NavModelSatelliteList 
>>GNSS- NavModelSatelliteElement
>>> svHealth 

>>>iod

>>>GNSS-ClockModel

>>>GNSS-OrbitModel
	· BDS information shall be added in table ”GNSS to svHealth Bit String(8) relation “.

· BDS information shall be added in iod description and table “GNSS to iod Bit String(11) relation”

· BDS clock model and orbit model shall be added

	StandardClockModelList
	No impact

	NAV-ClockModel
	No impact

	CNAV-ClockModel
	No impact

	GLONASS-ClockModel
	No impact

	SBAS-ClockModel
	No impact

	NavModelKeplerianSet
	No impact

	NavModelNAV-KeplerianSet
	No impact

	NavModelCNAV-KeplerianSet
	No impact

	NavModel-GLONASS-ECEF
	No impact

	NavModel-SBAS-ECEF
	No impact

	GNSS-RealTimeIntegrity
	 No impact

	GNSS-DataBitAssistance
> GNSS-DataBitsSatList
>> GNSS-DataBitsSatElement
>>>GNSS-DataBitsSgnList
>>>>GNSS-DataBitsSgnElement
>>>>>gnss-DataBits
	BDS related information shall be added to Databits.

	GNSS-AcquisitionAssistance
	TBD

	GNSS-Almanac
	No impact

	AlmanacKeplerianSet
	No impact

	AlmanacNAV-KeplerianSet
	No impact

	AlmanacReducedKeplerianSet
	No impact

	AlmanacMidiAlmanacSet
	No impact

	AlmanacGLONASS-AlmanacSet
	No impact

	AlmanacECEF-SBAS-AlmanacSet
	No impact

	GNSS-UTC-Model
	BDS information shall be added in GNSS-UTC-Model description.

New utcModel field i.e. utcModel5 shall be added for BDS 

	UTC-ModelSet1
	No impact

	UTC-ModelSet2
	No impact

	UTC-ModelSet3
	No impact

	UTC-ModelSet4
	No impact

	GNSS-AuxiliaryInformation
	TBD


2.1.3 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
	TBD. If separate differential correction IE is defined for BDS, the condition of DGNSS-Req should be clarified.


2.1.4 GNSS Assistance Data Request Elements (Section 6.5.2.4)

	Data Elements and field 
	Impact description

	GNSS-ReferenceTimeReq
	If new TOW-Assist IE of BDS is defined, add related information to this data element

	GNSS-ReferenceLocationReq
	No impact

	GNSS-IonosphericModelReq


	Request for Ionospheric Grid Information shall be introduced for BDS.

	GNSS-EarthOrientationParametersReq
	No impact

	GNSS-TimeModelListReq
	No impact

	GNSS-DifferentialCorrectionsReq
	No impact

	GNSS-NavigationModelReq

>StoredNavListInfo

>>satListRelatedDataList

>>>SatListRelatedDataElement

>>>>clockModelID

>>>>orbitModelID

GNSS-NavigationModelReq

>ReqNavListInfo 

>>clockModelID-PrefList

>>orbitModelID-PrefList
	Clock Model ID and Orbit Model ID shall be extended to support BDS. Related description shall be added in table “GNSS-ID to clockModelID & orbitModelID relation" and “GNSS-ID to clockModelID-PrefList & orbitModelID-PrefList relation”.

	GNSS-RealTimeIntegrityReq
	No impact

	GNSS-DataBitAssistanceReq
	No impact

	GNSS-AcquisitionAssistanceReq
	No impact

	GNSS-AlmanacReq

>modelID
	Almanac Model ID shall be extended to support BDS. Related description shall be added in table “GNSS-ID to modelID relation”.

	GNSS-UTC-ModelReq

>modelID
	UTC Model ID shall be extended to supported BDS. Related description shall be added in table “GNSS-ID to modelID relation”.

	GNSS-AuxiliaryInformationReq
	No impact


2.1.5 GNSS Location Information (Section 6.5.2.5)

	Data Elements and field 
	Impact description

	A-GNSS-ProvideLocationInformation
	No impact


2.1.6 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

	
	


2.1.7 GNSS Location Information Request (Section 6.5.2.7)

	Data Elements and field 
	Impact description

	A-GNSS-RequestLocationInformation
	No impact


2.1.8 GNSS Location Information Request Elements (Section 6.5.2.8)

	Data Elements and field 
	Impact description

	GNSS-PositioningInstructions
	No impact


2.1.9 GNSS Capability Information (Section 6.5.2.9)

	Data Elements and field 
	Impact description

	A-GNSS-ProvideCapabilities
	No impact


2.1.10 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

> ionoModel
	Grid Model should be added for BDS. Value 2 is occupied.

	GNSS-EarthOrientationParametersSupport
	No impact

	GNSS-GenericAssistanceDataSupport
	TBD. If new IE is defined for BDS independently with GNSS-DifferentialCorrections, then a new bit should be defined here.

	GNSS-TimeModelListSupport
	No impact

	GNSS-DifferentialCorrectionSupport
	No impact

	GNSS-NavigationModelSupport

> clockModel
> orbitModel
	Model-6 should be added for BDS both for clock model and orbit model.

	GNSS-RealTimeIntegritySupport
	No impact

	GNSS-DataBitAssistanceSupport
	No impact

	GNSS-AcquisitionAssistanceSupport
	No impact

	GNSS-AlmanacSupport

> almanacModel
	Model-7 should be added for BDS. Value 6 is used.

	GNSS-UTC-ModelSupport

> utc-Model
	Model-5 should be added for BDS, value 4 is used.

	GNSS-AuxiliaryInformationSupport
	No impact


2.1.11 GNSS Capability Information Request (Section 6.5.2.11)

	Data Elements and field 
	Impact description

	A-GNSS-RequestCapabilities
	No impact


2.1.12 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


2.1.13 Common GNSS Information Elements (Section 6.5.2.13)

	Data Elements and field 
	Impact description

	GNSS-ID
	‘bds’ should be added.

	GNSS-ID-Bitmap
	‘bds’ should be added, value 5 is used.

	GNSS-SignalID
	BDS related information should be added in table ‘System to Value & Explanation relation’

	GNSS-SignalIDs
	BDS related information should be added in table ‘interpretation of the bit map in gnssSignalIDs’.

	SBAS-ID
	No impact

	SBAS-IDs
	No impact

	SV-ID
	BDS satellite IDs are defined in table ‘interpretation of satellite‑id’.


If any other message is impacted, please add it here.
NOTE: “No impact” means UE can reuse the IE for BDS or the IE is not suitable for BDS.
2.2 Definition of BDS specific IE
According to the WID [1], some BDS specific IE will be introduced to allow the native support for BDS. In this section, we list some BDS specific IEs, and try to identify the definition of those BDS specific IEs.
2.2.1 Almanac Model for BDS

In the current spec, 6 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
According to the almanac definition for BDS given in 5.2.4.14 in [3], we can find the almanac parameters for BDS are different from the existing models. So, we suggest introducing the almanac for BDS as model 7. The definition of almanac parameters for BDS can be found as follow:
–
Almanac-BDS-AlmanacSet
-- ASN1START

AlmanacBDS-AlmanacSet ::= SEQUENCE {


svID




SV-ID,

bdsAlmToa



INTEGER (0..255),                   OPTIONAL,
-- Cond NotSameForAllSV

bdsAlmSqrtA



INTEGER (0..16777215),

bdsAlmE




INTEGER (0..131071),

bdsAlmW




INTEGER (-8388608..8388607),

bdsAlmM0



INTEGER (-8388608..8388607),

bdsAlmOmega0


INTEGER (-8388608..8388607),

bdsAlmOmegaDot


INTEGER (-65536..65535),

bdsAlmDeltaI


INTEGER (-32768..32767),

bdsAlmA0



INTEGER (-1024..1023),

bdsAlmA1



INTEGER (-1024..1023),

bdsSvHealth



BIT STRING (SIZE(9)),

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameForAllSV
	This field may be present if the toa is not the same for all SVs; otherwise it is not present and the toa is provided in GNSS-Almanac.


	AlmanacECEF-BDS-AlmanacSet field descriptions

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

	bdsAlmToa 
Parameter toa, Almanac reference time(seconds) [XX]
Scale factor 212 seconds.

	bdsAlmSqrtA 
Parameter A1/2, Square root of semi-major axis (meters1/2) [XX]
Scale factor 2-11 meters1/2.

	bdsAlmE 
Parameter e, Eccentricity , dimensionless [XX]
Scale factor 2-21.

	bdsAlmW


Parameter , Argument of Perigee (semi-circles) [XX]
Scale factor 2-23 semi-circles.

	bdsAlmM0

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

	bdsAlmOmega0

Parameter 0, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [XX]
Scale factor 2-23 semi-circles.

	bdsAlmOmegaDot 
Parameter 
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 Rate of right ascension (semi-circles/sec) [XX]
Scale factor 2-38 semi-circles/sec.

	bdsAlmDeltaI 
Parameter i, Correction of orbit reference inclination at reference time (semi-circles) [XX]
Scale factor 2-19 semi-circles.

	bdsAlmA0 
Parameter a0, Satellite clock bias (seconds) [XX]
Scale factor 2-20 seconds.

	bdsAlmA1

Parameter a1, Satellite clock rate (sec/sec) [XX]
Scale factor 2-38 sec/sec.

	bdsSvHealth
This field indicates satellites health information as defined in [xx, Table 5-15]. The left most bit is the MSB.


2.2.2 Orbit Model for BDS

In the current spec, 5 orbit models have been defined for different GNSS. 

· Model 1: NavModelKeplerianSet
· Model 2: NavModelKeplerianSet
· Model 3: NavModelKeplerianSet
· Model 4: NavModel-GLONASS-ECEF
· Model 5: NavModel-SBAS-ECEF 

According to the orbit (Ephemeris Parameters) definition given in 5.2.4.12 in [3], we can find the orbit model for BDS are different from the existing models. So, we suggest introducing the orbit model for BDS as model 6. The definition of orbit model parameters for BDS can be found as follow:

–
NavModel-BDS- KeplerianSet
-- ASN1START

NavModel-BDS-KeplerianSet ::= SEQUENCE {


bdsURAI



INTEGER (0..15),


bdsToe



INTEGER (0..131071),

bdsAPowerHalf

INTEGER (0..4294967295),

bdsE



INTEGER (0..4294967295),

bdsW



INTEGER (-2147483648..2147483647),

bdsDeltaN


INTEGER (-32768..32767),

bdsM0



INTEGER (-2147483648..2147483647),

bdsOmega0


INTEGER (-2147483648..2147483647),

bdsOmegaDot


INTEGER (-8388608..8388607),

bdsI0



INTEGER (-2147483648..2147483647),

bdsIDot



INTEGER (-8192..8191),

bdsCuc



INTEGER (-131072..131071),

bdsCus



INTEGER (-131072..131071),

bdsCrc



INTEGER (-131072..131071),

bdsCrs



INTEGER (-131072..131071),

bdsCic



INTEGER (-131072..131071),

bdsCis



INTEGER (-131072..131071),

...

}

-- ASN1STOP

	NavModel-BDS-ECEF field descriptions

	bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in meters as defined in [xx].

	bdsToe 
Parameter toe, Ephemeris reference time (seconds) [XX].
Scale factor 23 seconds.

	bdsAPowerHalf
Parameter A1/2, Square root of semi-major axis (meters1/2)[XX].

Scale factor 2-19 meters1/2.

	bdsE 
Parameter e, Eccentricity , dimensionless [XX].
Scale factor 2-33.

	bdsW


Parameter , Argument of perigee (semi-circles) [XX].
Scale factor 2-31 semi-circles.

	bdsDeltaN
Parameter n, Mean motion difference from computed value (semi-circles/sec) [XX].
Scale factor 2-43 semi-circles/sec.

	bdsM0

Parameter M0, Mean anomaly at reference time (semi-circles) [XX].
Scale factor 2-31 semi-circles.

	bdsOmega0

Parameter 0, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles) [XX].
Scale factor 2-31 semi-circles.

	bdsOmegaDot 
Parameter 
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 Rate of right ascension (semi-circles/sec) [XX].
Scale factor 2-43 semi-circles/sec.

	bdsI0

Parameter i0, Inclination angle at reference time (semi-circles) [XX]
Scale factor 2-31 semi-circles.

	bdsIDot

Parameter Idot, Rate of inclination angle (semi-circles/sec) [XX].

Scale factor 2-43 semi-circles/sec.

	bdsCuc
 
Parameter Cuc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [XX].
Scale factor 2-31 radians.

	bdsCus

Parameter Cus, Amplitude of sine harmonic correction term to the argument of latitude (radians) [XX].
Scale factor 2-31 radians.

	bdsCrc

Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [XX].
Scale factor 2-6 meters.

	bdsCrs

Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [XX].
Scale factor 2-6 meters.

	bdsCic

Parameter Cic, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [XX].
Scale factor 2-31 radians.

	bdsCis

Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [XX].
Scale factor 2-31 radians.


2.2.3 Clock Model for BDS

In the current spec, 5 clock models have been defined for different GNSS. 

· Model 1: StandardClockModelList
· Model 2: NAV-ClockModel
· Model 3: CNAV-ClockModel
· Model 4: GLONASS-ClockModel
· Model 5: SBAS-ClockModel
According to the Clock Model (Clock Correction Parameters) definition given in 5.2.4.10 in [3], we can find the clock model for BDS is different from the existing models. So, we suggest introducing the clock model for BDS as model 6. The definition of clock model parameters for BDS can be found as follow:

–
BDS-ClockModel
-- ASN1START

BDS-ClockModel ::= SEQUENCE {


bdsToc


INTEGER (0..131071),

bdsA0


INTEGER (-8388608..8388607),

bdsA1


INTEGER (-2097152..2097151),

bdsA2


INTEGER (-1024..1023),

bdsTgd1


INTEGER (-512..511),


...

}

-- ASN1STOP

	BDS-ClockModel field descriptions

	bdsToc
Parameter Toc, Time of clock (seconds) [XX].
Scale factor 23 seconds.

	bdsA0

Parameter a0, Clock correction polynomial coefficient (seconds) [XX].
Scale factor 2-33 seconds.

	bdsA1

Parameter a1, Clock correction polynomial coefficient (sec/sec) [XX].
Scale factor 2-50 sec/sec.

	bdsA2

Parameter a2, Clock correction polynomial coefficient (sec/sec2) [XX].
Scale factor 2-66 sec/sec2.

	bdsTgd1
Parameter Equipment group delay differential TGD1 [xx].

Scale factor is 0.1 nanosecond.


2.2.4 Ionospheric Model for BDS

Two different ionospheric correction solutions are supported by BDS
· Ionospheric Delay Model Parameters
· Ionospheric Grid Information

The Ionospheric Delay Model Parameters defined in 5.2.4.7 in [3] is based on Klobuchar model, so the data element “KlobucharModelParameter”can be reused for BDS.

The Ionospheric Grid Information is a new ionospheric correction solution which has not been captured in the current spec. The Ionospheric Grid Information defined in 5.3.3.8 in [3] consists of correction parameters for 320 ionospheric grid point. For each ionospheric grid point (IGP), the following two parameters are given: 
· Vertical Delay at Ionospheric Grid Points (9bit) 
· Grid Ionospheric Vertical Error Index (4bit).

The UE can select effective data of the grid points adjacent to or nearby the observed intersection point to compute the delay correction for ionospherc pierce point (IPP) according to the User Grid Ionospheric correction algorithm given in 5.3.3.8.3 in [3]. We suggest introducing the Ionospheric Grid Information for BDS. The definition of Ionospheric Grid Information for BDS can be found as follow:
–
GridInformationModelParameter
-- ASN1START

GridInformationModelParameter ::= SEQUENCE {


igpNumber 


INTEGER (1..320),

dTau



INTEGER (0..511),
 
givei



INTEGER (0..15),

...

}

-- ASN1STOP

	GridInformationModelParameter field descriptions

	igpNumber
Parameter IGP, Ionospheric grid point number (dimensionless) [XX].

	dTau
Parameter dτ, Vertical Delay at Ionospheric Grid Points (meters) [XX].
Scale factor 0.125 meters.

	givei 
Parameter GIVEI, Grid Ionospheric Vertical Error Index (dimensionless) [XX].


2.2.5 UTC Model for BDS

UTC models define parameters needed to relate GNSS system time to Universal Time Coordinate (UTC). In the current spec, 4 UTC models have been defined for different GNSS. According to the Time Parameters relative to UTC defined in 5.2.4.17 in [3], we can find the UTC model for BDS are different from the existing models. So, we suggest introducing the UTC model for BDS as model 5. The definition of UTC model parameters for BDS can be found as follow:

–
UTC-ModelSet5
-- ASN1START

UTC-ModelSet5 ::= SEQUENCE {


utcA0


INTEGER (-2147483648..2147483647),

utcA1


INTEGER (-8388608..8388607),

utcDeltaTls

INTEGER (-128..127),

utcWNlsf

INTEGER (0..255),

utcDN


INTEGER (0..255),

utcDeltaTlsf
INTEGER (-128..127),

...

}

-- ASN1STOP

	UTC-ModelSet5 field descriptions

	utcA0

Parameter A0UTC, BDS clock bias relative to UTC, seconds [XX].
Scale factor 2-30 seconds.

	utcA1

Parameter A1UTC, BDS clock rate relative to UTC, sec/sec [XX].
Scale factor 2-50 sec/sec.

	utcDeltaTls 
Parameter (tLS, delta time due to leap seconds before the new leap second effective, seconds [XX].
Scale factor 1 second.

	utcWNlsf 
Parameter WNLSF, week number of the new leap second, weeks [XX].
Scale factor 1 week.

	utcDN 
Parameter DN, day number of week of the new leap second, days [XX].
Scale factor 1 day.

	utcDeltaTlsf 
Parameter (tLSF, delta time due to leap seconds after the new leap second effective, seconds [XX].
Scale factor 1 second.


If any other BDS specific IE needs to be discussed, please add it here.
3 Issues for email discussion
In order to analysis the impact for the stage3 specs for BDS, we give the following issues for email discussion.
ISSUE 1:
Whether all the impacted IEs have been captured in section 2.1?

If any impacted IEs is missing or has been marked as “No impact” in section 2.1, please list it here. The comments on the “impact description” in section 2.1 can also be added here.

	Company
	Comments

	CATR
	We think all the impacted IEs have been listed in section 2.1

	Qualcomm
	Agree with CATR comment.

	CATT
	Agree with CATR comments.

	ZTE
	Agree with CATR comments.

	Huawei
	Agree with CATR comments.

	Intel
	· In Sec 2.1:

· Typo in Impact analysis on 36.355 corrected: New GNSS ID instead of GANSS ID.

· In Sec 2.1.2:

· GPS-TOW-Assist IE: Please clarify the need for new TOW-Assist IE for BDS.

· KlobucharModelParameter IE: Data ID ‘00’ seems to be sufficient for BDS as well. Please clarify why Data ID IE needs to be extended for BDS.

· GNSS-RealTimeIntegrity IE: We think there is no impact. Therefore please clarify why there is a TBD.

· GNSS-AcquisitionAssistance IE: In GNSS-AcquisitionAssistElement IE, extend the range of codePhase parameter to (0..2045), Ref. BDS ICD Sec 4.3
· In Sec 2.1.4:
· GNSS-IonosphericModelReq IE: The impact should be corrected to ‘Request for Ionospheric Grid Information shall be introduced for BDS’.

	CATR
	Response to Intel comment on KlobucharModelParameter IE: 

When dataID has the value ‘01’ it indicates that the parameters have been generated by BDS, and UE shall use these parameters according to the description given in 5.2.4.7 in [3]. When these parameters are used in the south hemisphere, the correction accuracy will be slightly lower than that in the north.


ISSUE 2:
How to introduce the Almanac Model for BDS?
If you have any comments on the definition of Almanac Model for BDS given in section 2.2.1, please list it here.
	Company
	Comments

	CATR
	We suggest introducing the almanac model for BDS as model 7. The definition of almanac parameters for BDS can be found in section 2.2.1.

	Qualcomm
	· The eccentricity parameter e (bdsAlmE) is 17 bits according to table 5-13 of the ICD. Therefore, the range should be INTEGER (0..131071); (probably a typo in section 2.2.1 above).
· The almanac reference time (toa) can also be included in the main IE (GNSS-Almanac). Therefore, if the toa is the same for all SVs, it would not be required in the AlmanacBDS-AlmanacSet. Suggest to make the parameter bdsAlmToa condional present; e.g.:

bdsAlmToa
    INTEGER (0..255)   OPTIONAL,  -- Cond NotSameForAllSV

NotSameForAllSV: This field may be present if the toa is not the same for all SVs; otherwise it is not present and the toa is provided in GNSS-Almanac.

	CATT
	According to current ICD, it seems that toa may be different for different SVs. But from signalling optimization’s view, we could agree with QC to add a condition.

	ZTE
	Agree with QC’s comments that a condition can be added to the bdsAlmToa.

	Huawei
	We agree with CATR and QC’ comments.

	Intel
	In the BDS ICD Version 1.0, according to our understanding, it seems not to be specified that toa may be different for different SVs. Please clarify when the toa may be different for different SVs.

	CATR 
	Response to Intel comment:

Agree to Intel comment and change in 2.2.1. In BDS ICD, toa can be different for different SVs, but it is not necessary that different SVs have different toa.


ISSUE 3:
How to introduce the Orbit Model for BDS?
If you have any comments on the definition of Orbit Model for BDS given in section 2.2.2, please list it here.
	Company
	Comments

	CATR
	We suggest introducing the orbit model for BDS as model 6. The definition of orbit model parameters for BDS can be found in 2.2.2.

	Qualcomm
	· bdsToe should be INTEGER(0..131071) (17 bits)

	CATT
	Agree with Qualcomm’s comments and they are corrected above.

	ZTE
	Agree with Qualcomm’s comments.

	Huawei
	We agree with CATR and QC’ comments.

	Intel
	We agree with Qualcomm comment.


ISSUE 4:
How to introduce the Clock Model for BDS?
If you have any comments on the definition of Clock Model for BDS given in section 2.2.3, please list it here.
	Company
	Comments

	CATR
	We suggest introducing the clock model for BDS as model 6. The definition of clock model parameters for BDS can be found in 2.2.3.

	Qualcomm
	· bdsToc should be INTEGER(0..131071) (17 bits).
· Scale factor for bdsTgd1 is 0.1 nanoseconds (section 5.2.4.8 of ICD)

	CATT
	Agree with Qualcomm’s comments and they are corrected above.

	ZTE
	Agree with Qualcomm’s comments.

	Huawei
	We agree with CATR and QC’ comments.

	Intel
	We agree with Qualcomm comment.


ISSUE 5:
How to introduce the Ionospheric Model for BDS?
If you have any comments on the definition of Ionospheric Model for BDS given in section 2.2.4, please list it here.
	Company
	Comments

	CATR
	We suggest introducing the Ionospheric Grid Information for BDS. The definition of Ionospheric Grid Information for BDS can be found in 2.2.4.

	Qualcomm
	· Should the name for this IE mention BDS? E.g., BDS-IonoGridInformation (or similar)?
· A SEQUENCE over all grid points should be defined; e.g.:
BDS-IonoGridInformation ::= SEQUENCE (SIZE(1..320)) OF
                                       GridInformationModelParameter

	CATT
	It is no use to get 320 grid points ionospheric information as it is updated in several minutes and the distance between two points is about several hundred kilometers. According to current practices, 9 grids are enough. But if some companies would like to get whole information, some signalling optimization can be considered. So propose this being FFS and it can be discussed in the following meetings.

	ZTE
	Considering Ionospheric Grid Information can also be used for other GNSS, we think it is not necessary to mention BDS in IonoGridInformation.
For the max number of IGP, we think a indication can be sent from UE to NW to indicate how many IGPs are required.

	Huawei
	We agree with CATR’s comments and no strong views about optimzation for IGP number .

	Intel
	We agree with Qualcomm proposal. It is up to the NW to provide the required number of Grid Points information, e.g., 9.


ISSUE 6:
How to introduce the UTC Model for BDS?
If you have any comments on the definition of UTC Model for BDS given in section 2.2.5, please list it here.
	Company
	Comments

	CATR
	We suggest introducing the UTC model for BDS as model 5. The definition of UTC model parameters for BDS can be found in 2.2.5.

	Qualcomm
	Agree with CATR comment.

	CATT
	Agree with CATR comments.

	ZTE
	Agree with CATR comments.

	Huawei
	We agree with CATR’s comments.

	Intel
	We agree with CATR comment.


ISSUE 7:
How to introduce the differential correction information for BDS?
If you have any comments on the definition of differential correction information for BDS, please list it here.

	Company
	Comments

	CATT
	We think this is an important issue to be discussed. So list it separately. As the differential corrections for BDS is much different from other DGNSS corrections. We prefer to add a new IE (e.g., UE positioning BDS differential corrections), which may only be present if GNSS ID indicates BDS.

	ZTE
	Agree with CATT comments.

	Intel
	It’s currently not clear how BDS Differential Corrections would work in the BeiDou system. Therefore, we look forward to reviewing the proposal for support of BDS Differential Corrections in the specification.


New issues can be added here for discussion
4 Conclusion

7 issues have been discussed in the email discussion. 6 companies participated in this email discussion and provided their views. The section 2 “Impact on stage3 spec” has already been updated according to the comments raised in the email discussion.
The conclusions for issues discussed can be found as follow:

ISSUE 1:
Whether all the impacted IEs have been captured in section 2.1?

Conclusion: With the update according to the comments raised in the email discussion, all the impacted IEs except GNSS-AcquisitionAssistElement have been captured in section 2.1. 
Open issue：How to define codePhase in GNSS-AcquisitionAssistElement IE to support BDS?
ISSUE 2:
How to introduce the Almanac Model for BDS?
Conclusion: Introduce the almanac model for BDS as model 7. The definition of almanac parameters for BDS can be found as follow:

–
AlmanacBDS-AlmanacSet
-- ASN1START

AlmanacBDS-AlmanacSet ::= SEQUENCE {


svID




SV-ID,

bdsAlmToa



INTEGER (0..255),                   OPTIONAL,
-- Cond NotSameForAllSV

bdsAlmSqrtA



INTEGER (0..16777215),

bdsAlmE




INTEGER (0..131071),

bdsAlmW




INTEGER (-8388608..8388607),

bdsAlmM0



INTEGER (-8388608..8388607),

bdsAlmOmega0


INTEGER (-8388608..8388607),

bdsAlmOmegaDot


INTEGER (-65536..65535),

bdsAlmDeltaI


INTEGER (-32768..32767),

bdsAlmA0



INTEGER (-1024..1023),

bdsAlmA1



INTEGER (-1024..1023),

bdsSvHealth



BIT STRING (SIZE(9)),

...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameForAllSV
	This field may be present if the toa is not the same for all SVs; otherwise it is not present and the toa is provided in GNSS-Almanac.


	AlmanacBDS-AlmanacSet field descriptions

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

	bdsAlmToa 
Parameter toa, Almanac reference time(seconds) [XX]

Scale factor 212 seconds.

	bdsAlmSqrtA 
Parameter A1/2, Square root of semi-major axis (meters1/2) [XX]

Scale factor 2-11 meters1/2.

	bdsAlmE 
Parameter e, Eccentricity , dimensionless [XX]

Scale factor 2-21.

	bdsAlmW


Parameter , Argument of Perigee (semi-circles) [XX]

Scale factor 2-23 semi-circles.

	bdsAlmM0

Parameter M0, Mean anomaly at reference time (semi-circles) [XX]

Scale factor 2-23 semi-circles.

	bdsAlmOmega0

Parameter 0, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [XX]
Scale factor 2-23 semi-circles.

	bdsAlmOmegaDot 
Parameter 
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 Rate of right ascension (semi-circles/sec) [XX]
Scale factor 2-38 semi-circles/sec.

	bdsAlmDeltaI 
Parameter i, Correction of orbit reference inclination at reference time (semi-circles) [XX]
Scale factor 2-19 semi-circles.

	bdsAlmA0 
Parameter a0, Satellite clock bias (seconds) [XX]
Scale factor 2-20 seconds.

	bdsAlmA1

Parameter a1, Satellite clock rate (sec/sec) [XX]
Scale factor 2-38 sec/sec.

	bdsSvHealth
This field indicates satellites health information as defined in [xx, Table 5-15]. The left most bit is the MSB.


ISSUE 3:
How to introduce the Orbit Model for BDS?
Conclusion: Introduce the orbit model for BDS as model 6. The definition of orbit model parameters for BDS can be found as follow:
–
NavModel-BDS- KeplerianSet
-- ASN1START

NavModel-BDS-KeplerianSet ::= SEQUENCE {


bdsURAI



INTEGER (0..15),


bdsToe



INTEGER (0..131071),

bdsAPowerHalf

INTEGER (0..4294967295),

bdsE



INTEGER (0..4294967295),

bdsW



INTEGER (-2147483648..2147483647),

bdsDeltaN


INTEGER (-32768..32767),

bdsM0



INTEGER (-2147483648..2147483647),

bdsOmega0


INTEGER (-2147483648..2147483647),

bdsOmegaDot


INTEGER (-8388608..8388607),

bdsI0



INTEGER (-2147483648..2147483647),

bdsIDot



INTEGER (-8192..8191),

bdsCuc



INTEGER (-131072..131071),

bdsCus



INTEGER (-131072..131071),

bdsCrc



INTEGER (-131072..131071),

bdsCrs



INTEGER (-131072..131071),

bdsCic



INTEGER (-131072..131071),

bdsCis



INTEGER (-131072..131071),

...

}

-- ASN1STOP

	NavModel-BDS-ECEF field descriptions

	bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in meters as defined in [xx].

	bdsToe 
Parameter toe, Ephemeris reference time (seconds) [XX].

Scale factor 23 seconds.

	bdsAPowerHalf
Parameter A1/2, Square root of semi-major axis (meters1/2)[XX].

Scale factor 2-19 meters1/2.

	bdsE 
Parameter e, Eccentricity , dimensionless [XX].

Scale factor 2-33.

	bdsW


Parameter , Argument of perigee (semi-circles) [XX].

Scale factor 2-31 semi-circles.

	bdsDeltaN
Parameter n, Mean motion difference from computed value (semi-circles/sec) [XX].

Scale factor 2-43 semi-circles/sec.

	bdsM0

Parameter M0, Mean anomaly at reference time (semi-circles) [XX].

Scale factor 2-31 semi-circles.

	bdsOmega0

Parameter 0, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles) [XX].
Scale factor 2-31 semi-circles.

	bdsOmegaDot 
Parameter 
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 Rate of right ascension (semi-circles/sec) [XX].
Scale factor 2-43 semi-circles/sec.

	bdsI0

Parameter i0, Inclination angle at reference time (semi-circles) [XX]
Scale factor 2-31 semi-circles.

	bdsIDot

Parameter Idot, Rate of inclination angle (semi-circles/sec) [XX].

Scale factor 2-43 semi-circles/sec.

	bdsCuc
 
Parameter Cuc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [XX].

Scale factor 2-31 radians.

	bdsCus

Parameter Cus, Amplitude of sine harmonic correction term to the argument of latitude (radians) [XX].

Scale factor 2-31 radians.

	bdsCrc

Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [XX].

Scale factor 2-6 meters.

	bdsCrs

Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [XX].

Scale factor 2-6 meters.

	bdsCic

Parameter Cic, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [XX].

Scale factor 2-31 radians.

	bdsCis

Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [XX].

Scale factor 2-31 radians.


ISSUE 4:
How to introduce the Clock Model for BDS?
Conclusion: Introduce the clock model for BDS as model 6. The definition of clock model parameters for BDS can be found as follow:

–
BDS-ClockModel
-- ASN1START

BDS-ClockModel ::= SEQUENCE {


bdsToc


INTEGER (0..131071),


bdsA0


INTEGER (-8388608..8388607),

bdsA1


INTEGER (-2097152..2097151),

bdsA2


INTEGER (-1024..1023),

bdsTgd1


INTEGER (-512..511),


...

}

-- ASN1STOP

	BDS-ClockModel field descriptions

	bdsToc
Parameter Toc, Time of clock (seconds) [XX].

Scale factor 23 seconds.

	bdsA0

Parameter a0, Clock correction polynomial coefficient (seconds) [XX].
Scale factor 2-33 seconds.

	bdsA1

Parameter a1, Clock correction polynomial coefficient (sec/sec) [XX].
Scale factor 2-50 sec/sec.

	bdsA2

Parameter a2, Clock correction polynomial coefficient (sec/sec2) [XX].

Scale factor 2-66 sec/sec2.

	bdsTgd1
Parameter Equipment group delay differential TGD1 [xx].

Scale factor is 0.1 nanosecond.


ISSUE 5:
How to introduce the Ionospheric Model for BDS?
Conclusion: Reuse the data element “KlobucharModelParameter” for the Ionospheric Delay Model Parameters of BDS. Introduce new Ionospheric Grid Information for BDS. 
Open issue: How to define the Ionospheric Grid Information for BDS ?
ISSUE 6:
How to introduce the UTC Model for BDS?
Conclusion: Introduce the UTC model for BDS as model 5. The definition of UTC model parameters for BDS can be found as follow:

–
UTC-ModelSet5
-- ASN1START

UTC-ModelSet5 ::= SEQUENCE {


utcA0


INTEGER (-2147483648..2147483647),

utcA1


INTEGER (-8388608..8388607),

utcDeltaTls

INTEGER (-128..127),

utcWNlsf

INTEGER (0..255),

utcDN


INTEGER (0..255),

utcDeltaTlsf
INTEGER (-128..127),

...

}

-- ASN1STOP

	UTC-ModelSet5 field descriptions

	utcA0

Parameter A0UTC, BDS clock bias relative to UTC, seconds [XX].
Scale factor 2-30 seconds.

	utcA1

Parameter A1UTC, BDS clock rate relative to UTC, sec/sec [XX].
Scale factor 2-50 sec/sec.

	utcDeltaTls 
Parameter (tLS, delta time due to leap seconds before the new leap second effective, seconds [XX].
Scale factor 1 second.

	utcWNlsf 
Parameter WNLSF, week number of the new leap second, weeks [XX].
Scale factor 1 week.

	utcDN 
Parameter DN, day number of week of the new leap second, days [XX].
Scale factor 1 day.

	utcDeltaTlsf 
Parameter (tLSF, delta time due to leap seconds after the new leap second effective, seconds [XX].
Scale factor 1 second.


ISSUE 7:
How to introduce the differential correction information for BDS?
There is no consensus on this issue, and further study is needed
Three open issues still exist after the email discussion:
OPEN ISSUE 1: 
How to define codePhase in GNSS-AcquisitionAssistElement IE to support BDS?
OPEN ISSUE 2:
How to define the Ionospheric Grid Information for BDS ?
OPEN ISSUE 3:
How to introduce the differential correction information for BDS?
A draft stage 3 CR for Introduction of BDS in LTE can be found in [4] for review.
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