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1  Introduction

During RAN2#83 meeting, some open issues for BDS have been discussed in [1], and two open issues were left for the email discussion: 
[83#11][Joint/BDS] Open issues on BeiDou and LTE CR (CATR)

-
Discuss the open issues discussed at RAN2-83 and also other stage-3 issues, if any. This part is intended to be discussed jointly for UMTS and LTE assuming that the open issues are the same. 

-
Secondly, the stage-3 CRs should be updated. It is proposed to handle the 36.355 CR in this email discussion and the 25.331 CR in the separate email discussion [83#14]. 

=>
Intended outcome: Email discussion summary and 36.355 CR

Companies are invited to provide their input to this email discussion. The deadline for the email discussion is Thursday, 2013-09-26, 23:59 Pacific Time. 
2 CodePhase and Ionospheric Grid Point
2.1  Code Phase in GNSS-AcquisitionAssistElement IE
The IE “AcquisitionAssistElement” is used to provide reference code and Doppler measurement information of visible satellites of a GNSS constellation and enables fast acquisition of the GNSS signals in UE-assisted GNSS positioning. In the current LPP specs, the range of IE “code phase” is 0 to 1 millisecond and scaled by the nominal chipping rate of the GNSS signal, which is 2-10. 

-------------------------------------------- from 36.355 start -----------------------------------------------------------------------

GNSS-AcquisitionAssistElement  ::= SEQUENCE {

svID





SV-ID,


doppler0




INTEGER (-2048..2047),


doppler1




INTEGER (0..63),


dopplerUncertainty


INTEGER (0..4),


codePhase




INTEGER (0..1022),

intCodePhase



INTEGER (0..127),


codePhaseSearchWindow

INTEGER (0..31),


azimuth





INTEGER (0..511),


elevation




INTEGER (0..127),




…,


codePhase1023



BOOLEAN



OPTIONAL 
-- Need OP

}

-------------------------------------------- from 36.355 end -----------------------------------------------------------------------
New Information for issue 1 discussion: CodePhase in GNSS-AcquisitionAssistElement IE is used only for acquiring satellites and has no impact on position accuracy. Considering code phase search window design, current codephase scaling factor value has no impact on satellites acquisition. 

So it is unnecessary to change codephase definition for supporting BDS.

2.2  The maximum number of Ionospheric Grid Point
The Ionospheric Grid Information is a new ionospheric correction solution which has not been captured in the current RRC spec. The Ionospheric Grid Information defined in 5.3.3.8 in [2] consists of correction parameters for 320 ionospheric grid points covering 70 to 145 degrees east longitude and 7.5 to 55 degrees north latitude. 

The area from 70 to 145 degrees east longitude and 10 to 55 degrees north latitude is divided into 160 grids of 5×5 degrees as follow:

	E-Log.
N-Lat.

N-Lat.
N-Lat.
	70
	75
	80
	85
	90
	95
	100
	105
	110
	115
	120
	125
	130
	135
	140
	145

	55
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120
	130
	140
	150
	160

	50
	9
	19
	29
	39
	49
	59
	69
	79
	89
	99
	109
	119
	129
	139
	149
	159

	45
	8
	18
	28
	38
	48
	58
	68
	78
	88
	98
	108
	118
	128
	138
	148
	158

	40
	7
	17
	27
	37
	47
	57
	67
	77
	87
	97
	107
	117
	127
	137
	147
	157

	35
	6
	16
	26
	36
	46
	56
	66
	76
	86
	96
	106
	116
	126
	136
	146
	156

	30
	5
	15
	25
	35
	45
	55
	65
	75
	85
	95
	105
	115
	125
	135
	145
	155

	25
	4
	14
	24
	34
	44
	54
	64
	74
	84
	94
	104
	114
	124
	134
	144
	154

	20
	3
	13
	23
	33
	43
	53
	63
	73
	83
	93
	103
	113
	123
	133
	143
	153

	15
	2
	12
	22
	32
	42
	52
	62
	72
	82
	92
	102
	112
	122
	132
	142
	152

	10
	1
	11
	21
	31
	41
	51
	61
	71
	81
	91
	101
	111
	121
	131
	141
	151


The area from 70 to 145 degrees east longitude and 7.5 to 52.5 degrees north latitude is divided into 160 grids of 5×5 degrees.
	E-Log.
N-Lat.

N-Lat.
	70
	75
	80
	85
	90
	95
	100
	105
	110
	115
	120
	125
	130
	135
	140
	145

	52.5
	170
	180
	190
	200
	210
	220
	230
	240
	250
	260
	270
	280
	290
	300
	310
	320

	47.5
	169
	179
	189
	199
	209
	219
	229
	239
	249
	259
	269
	279
	289
	299
	309
	319

	42.5
	168
	178
	188
	198
	208
	218
	228
	238
	248
	258
	268
	278
	288
	298
	308
	318

	37.5
	167
	177
	187
	197
	207
	217
	227
	237
	247
	257
	267
	277
	287
	297
	307
	317

	32.5
	166
	176
	186
	196
	206
	216
	226
	236
	246
	256
	266
	276
	286
	296
	306
	316

	27.5
	165
	175
	185
	195
	205
	215
	225
	235
	245
	255
	265
	275
	285
	295
	305
	315

	22.5
	164
	174
	184
	194
	204
	214
	224
	234
	244
	254
	264
	274
	284
	294
	304
	314

	17.5
	163
	173
	183
	193
	203
	213
	223
	233
	243
	253
	263
	273
	283
	293
	303
	313

	12.5
	162
	172
	182
	192
	202
	212
	222
	232
	242
	252
	262
	272
	282
	292
	302
	312

	7.5
	161
	171
	181
	191
	201
	211
	221
	231
	241
	251
	261
	271
	281
	291
	301
	311


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 or nearby the observed intersection point (as shown in figure 2.3.1) to compute the delay correction for Ionospheric pierce point (IPP) according to the User Grid Ionospheric correction algorithm given in 5.3.3.8.3 in [2]. 

[image: image1.png]IPP





Figure 2.3.1 User IPP and Grid Points
New Information for issue 2 discussion: For BDS, ionospheric grid information is calculated every 6 minutes and is sent from system. So ionospheric grid information can be changed every 6 minutes, depending on calculation result. So up to 16 IGPs is enough for UE.
3 Issues for email discussion
In order to address the open issues left in RAN2#83, we list three issues for email discussion:
· Issue 1 – How to define codePhase in GNSS-AcquisitionAssistElement IE to support BDS?
· Issue 2 – How many IGPs are allowed to be sent to UE?
· Comments on the draft CR

ISSUE 1:
How to define codePhase in GNSS-AcquisitionAssistElement IE to support BDS?

The views on open issue 1 can be listed here.
	Company
	Comments

	CATR
	It is unnecessary to change codephase definition for supporting BDS

	CATT
	We agree with CATR not to change codephase definition.

	ZTE
	We agree with CATR and CATT.

	Qualcomm
	Agree with the above comments.

	Intel
	We agree with CATR comment.

	Ericsson
	We agree with the comments above.


ISSUE 2:
How many IGPs are allowed to be sent to UE?

Considering transmitting 320 IGPs, will cause 4160 bits (If IGP number is considered, which will cause 9 bit to indicate 0 to 320, the bit number should be 7040 bits) and will not be necessary in most cases, we list three alternatives as follows:

Alternative 1: Up to 16 IGPs can be sent to UE. 

In alternative 1, NW can always send 16 IGPs to UE. Considering the minimum distance between 2 IGP is more than 250km (2.5 degrees in latitude) and 16 IGPs can cover an area more than 800km × 1000km, alternative 1 may be sufficient in most cases.

Alternative 2: Up to 320 IGPs can be sent to UE, and NW decides how many IGPs will be sent without any indication from UE.

In alternative 2, NW should decide how many IGPs will be sent to UE without any information from UE side. 
Alternative 3: Up to 320 IGPs can be sent to UE, and NW decide how many IGPs will be sent to UE with an indication from UE.

In alternative 3, an indication will be introduced in the “GNSS-IonosphericModelReq” to indicate how many IGPs are required by the UE, and then NW can send IGPs according to UE’s requirement. 
The views on open issue 2 can be listed here.
	Company
	Comments

	CATR
	Considering grid information is calculated and sent every 6 minutes, we prefer to alternative 1.

	CATT
	We also think up to 16 IGPs are enough and prefer alternative 1. But we think it is not necessary to restrict the network must send 16 IGPs information to the UE each time. The number of IGPs sent to the UE can be decided by the NW, i.e. the NW only could send less than or equal to 16 IGPs information to the UE.

	ZTE
	We agree with CATR and CATT.

	Qualcomm
	We cannot find the above mentioned 6-minutes validity time of the corrections in the ICD. However, if this is the case (and if this is unlikely to change), alternative 1 appears to be sufficient. 

	Intel
	We agree with CATT as we prefer a flexible solution instead of a fixed one.

	Ericsson
	We agree that up to 16 IGPs may be sufficient for BeiDou. We also agree with CATT and Intel that the solution should be flexible. We would further like to highlight that IPG is used in EGNOS/WAAS so we have a slight preference not to limit the maximum number to 16 for now and in that way avoid potential rework in the future, but no strong opinion.

	CATR response to Ericsson
	IGP of BDS will be defined as generic information. So up to 16 BDS IPS has no impact on EGNOS/WAAS.


ISSUE 3:
Inclusion of BDS in AT commands specification TS 27.007
AT commands for positioning control +CPOS (and positioning reporting +CPOSR) are specified in TS 27.007 to trigger GNSS position fix / measurements, and to request or deliver GNSS assistance data or GNSS capabilities. The GNSS related parameters needs to be extended for BDS. As CT1 is responsible for TS 27.007 comments are welcome how to update the respective AT commands for BDS.

The views on open issue 3 can be listed here.
	Company
	Comments

	Intel
	When stage 3 CRs for introducing BDS in 25.331 and 36.331 have been agreed in RAN2 it is proposed to send an LS to CT1 to inform them about the agreed CRs and to ask them to incorporate BDS into their AT commands specification TS 27.007. Interested companies are invited to work together on the CR to TS 27.007 and bring it to CT1.

	CATR reponse to Intel
	We agree that specification TS 27.007 should be changed to support BDS. TS 27.007 is the specification for 3GPP systems including GERAN, UTRAN and E-UTRAN systems. So we suggest incorporating BDS into TS 27.007 after GERAN  supporting BDS work is completed.( GERAN supporting BDS position work will be started later)

	
	

	
	


2.3  Comments on the draft CR

A draft stage 3 CR for Introducing BDS in LTE can be found in [3]. Update may be needed according to the conclusion of open issues. Any comments are welcome.
	Company
	Comments

	CATT
	We think it is not necessary to define a new type of BDS-DifferentialCorrectionSupport for BDS. We can reuse the IE GNSS-DifferentialCorrectionSupport.
If all would like to define a new type, some editorial errors should be corrected:

Both in ASN.1 part and in the field description table, the GNSS-DifferentialCorrections should be change to “BDS-DifferentialCorrections”

	ZTE
	The last comma in the definition of “GNSS-GenericAssistDataElement” , “GNSS-IonosphericModel” and “GNSS-GenericAssistDataReqElement” are not needed
The first letter of “BDS-DifferentialCorrectionsReq-r12” in “GNSS-GenericAssistDataReqElement “ should be in lower case
For the conditional description of gridModel-r12 in GNSS-IonosphericModel (“The field is mandatory present if the GNSS‑ID = bds; otherwise it is not present.”), since GNSS-IonosphericModel is included in the GNSS-CommonAssistData, there is no corresponding GNSS-ID for GNSS-IonosphericModel. And considering maybe there is no valid IGP information on NW side, we think optional should be used instead of conditional.
Clock model for BDS is defined as BDS-ClockModel but used as “BDS-ClockModel-r12” in GNSS-ClockModel, which is inconsistent. Similar problems exist in the definition of “NavModel-BDS-KeplerianSet” ,” BDS-DifferentialCorrectionsSupport-r12” and “AlmanacBDS-AlmanacSet”
In the definition of “AlmanacBDS-AlmanacSet”, 
“bdsAlmToa
INTEGER (0..255),  OPTIONAL,
-- Cond NotSameForAllSV”, the comma after “INTEGER (0..255)” is not needed.

	Qualcomm
	· Section 3.2 could also include the abbreviation NTSC (National Time Service Center of Chinese Academy of Sciences).
· General: ASN.1 syntax needs to be checked, including the “-r12” tag nomenclature.
· GNSS-GenericAssistData: Condition for the new IE bds‑DifferentialCorrections-r12: This IE can not be mandatory present. E.g., “The field may only be present if the GNSS-ID = bds; otherwise it is not present.”
· gridModel-r12: This element is not really an Ionospheric Model. The data provide the vertical ionosphere delay on the B1I signal at a particular grid point. Therefore, the data provided depend on the signal frequency, and are not really applicable to all GNSSs and GNSS signals. There may be two possibilities for this IE:
(a) Make this IE BDS specific, and move it into the “GNSS Generic Assistance Data” (similar to the BDS differential corrections).
(b) Define a generic “GNSS Ionospheric Grid Model”, with grid points over the whole Earth. I.e., such grid points are already defined in the SBAS standards. A “Data ID” could then indicate the source of the information.
· gridModel-r12: Conditional presence cannot be mandatory for BDS. The element may only be present for BDS. In addition, there is no GNSS-ID for the GNSS-CommonAssistData defined.
· KlobucharModelParamater: Suggest to delete the sentence “When these parameters are used in the south hemisphere, the correction accuracy will be slightly lower than that in the north.” This is informative text which may or may not be true. E.g., such text cannot be found in the ICD, and accuracy may change/improve in the future.
· The new IE BDS-DifferentialCorrections should appear after the section for the GNSS-AuxiliaryInformation. Also the Table format styles are not 3GPP styles; similar for the ASN.1 part. 
· IE BDS-DifferentialCorrections: The first sentence need some corrections; e.g., “The IE BDS-DifferentialCorrections is used by the location server to provide differential BDS corrections to the target device. for BDS Differential corrections can be provided for up to 3 BDS signals.”
Question: Currently, BDS differential corrections in the ICD are only defined for the B1-I signal. Is it likley that other BDS signals will use the same format in the future?
· IE BDS-DifferentialCorrections: Element BDS-DGNSS-CorrectionList-r12 should be e.g., BDS-DifferentialCorrectionList-r12 (or similar (i.e., not applicable to all GNSS)).
· IE BDS-DifferentialCorrections: Are the two Tables “Value of bds-RURAI to RURA relation” and “Value of bds-UDREI to UDRE relation” needed? They are the same as in the ICD and the reference to the ICD should be sufficient? 
· IE GNSS-NavigationModel: 
“In response to a request from a target device for GNSS Assistance Data, the location server shall determine whether to send the navigation model for a particular satellite to a target device based upon factors like the T-Toe limit specified by the target device and any request from the target device for DGNSS (see also GNSS-DifferentialCorrections and BDS-DifferentialCorrections).”
Is the above sentence also valid for the new BDS-DifferentialCorrections?
Differential corrections are linked to a particular navigation model via the IOD. But there is no IOD in the new BDS-DifferentialCorrections. 
· IE GNSS-NavigationModel: Table “GNSS to svHealth Bit String(8) relation”:
Please split the “Bit 4” and “Bit 5” into two columns (i.e., both columns are currently merged).

· IE GNSS-Almanac: Suggest to rename keplerianBDS-r12 to e.g., keplerianBDS-Almanac-r12.
· IE AlmanacBDS-AlmanacSet: 
bdsSvHealth



BIT STRING (SIZE(9)),
should be OPTIONAL present, since the ICD defines this IE only for SV-IDs 1-30 (section 5.2.4.16). Maybe:
bdsSvHealth
 BIT STRING (SIZE(9)) OPTIONAL – Cond SV-ID
with Conditional Presence:
“This field is mandatory present if SV-ID is between 0 and 29; otherwise it is not present.”
· –
UTC-ModelSet5:
This section should be moved after the Table “Value of UTC Standard ID to UTC Standard relation”
· No change to the Table “Value of UTC Standard ID to UTC Standard relation” is needed. The utcStandardID is included only in Model-4, which is the SBAS UTC model. It is not needed for the BDS UTC model.
· –
GNSS-AuxiliaryInformation:
The addition of the BDS-DifferentialCorrections in the introduction text is not needed, since GNSS-AuxiliaryInformation are not defined for BDS.
· IE GNSS-GenericAssistDataReq:
The condition for DBDS-Req should clarify that this IE can only be present if GNSS-ID indicates ‘bds’. E.g.,
“The field is mandatory present if the target device requests BDS-DifferentialCorrections; otherwise it is not present. This field may only be present if gnss-ID indicates ‘bds’.”
· IE GNSS-IonosphericModelReq:
This depends on how the BDS Iono Grid Model will be defined (i.e., BDS specific versus generic; see above).
· –
BDS-DifferentialCorrectionsReq:
This section should appear after the section for GNSS‑AuxiliaryInformationReq.
· –
GNSS-IonosphericModelSupport:
This depends on how the BDS Iono Grid Model will be defined (i.e., BDS specific versus generic; see above).
· –
GNSS-GenericAssistanceDataSupport:
The condition for DBDS-Sup should clarify that this IE can only be present if GNSS-ID indicates ‘bds’. E.g.,
“The field is mandatory present if the target device supports BDS-DifferentialCorrections; otherwise it is not present. This field may only be present if gnss-ID indicates ‘bds’.”
· –
BDS-DifferentialCorrectionSupport:
This section should be moved after GNSS-AuxiliaryInformationSupport.
· –
SV-ID:
Please replace “RCN” by “Ranging code number” (or add RCN to the abbreviations).


	Intel
	· BDS-DifferentialCorrectionsReq-r12 IE
Request for BDS Differential Corrections is supported using the GNSS-DifferentialCorrectionsReq IE, GNSS-SignalID=BDS. Hence, this new IE is not needed.

Please clarify if this new IE needs to be explicitly added.

· bds-DifferentialCorrections-r12 in GNSS-GenericAssistDataElement
We think the conditional presence explanation for GNSS‑ID‑BDS should be changed from ‘mandatory present’ to ‘optionally present’ as this is really an Optional IE.

· gridModel-r12
We think this should be part of GNSS-GenericAssistDataElement as it is BDS-specific, not Common Assistance Data.

· BDS-DifferentialCorrections IE
We think that the 2 Tables (Value of bds-RURAI to RURA relation, Value of bds-UDREI to UDRE relation) are helpful documentation and can be retained.
· bdsSvHealth in AlmanacBDS-AlmanacSet.
We think this field should be mandatory as SV Health information is always provided for BDS satellites, currently only for 30 BDS SV’s.

· Table ‘Value of UTC Standard ID to UTC Standard relation’
We think it is not needed to add a new UTC Standard ID for NTSC as it is clear from ICD and GNSS-UTC-Model IE description that BDS uses NTSC. A similar approach is followed for GPS in this IE description.
· GNSS-IonosphericModelSupport IE
We think that the impact on this IE for BDS should be moved to GNSS-GenericAssistanceDataSupport IE as it is BDS-specific, not GNSS-CommonAssistanceDataSupport.
· GNSS-IonosphericModelReq IE
We think that the impact on this IE for BDS should be moved to GNSS-GenericAssistDataReq IE as it is BDS-specific, not GNSS-CommonAssist DataReq.
· BDS-DifferentialCorrectionsSupport-r12 IE
We agree with CATT that capability indication for BDS Differential Corrections can be supported using the existing GNSS-DifferentialCorrectionsSupport IE, GNSS-SignalID=BDS. Hence, this new IE is not needed. Please clarify if this new IE needs to be explicitly added.
· SV-ID IE
We think that if RCN is added to Sec 3.2 Abbreviations, then PRN should also be added for completeness.
We have spotted following ASN.1 issues:

· In Sequences when new IEs are added after extension marker (ellipsis) then the IEs should be added between the brackets [[ … ]].
· GNSS-UTC-Model
A comma is missing after the ellipsis “...”.

	Ericsson
	· We agree with comments above that existing IEs should be reused whenever possible instead of creating new types. In addition, we have identified the following ASN.1 issues
· IE GNSS-GenericAssistDataElement; remove extra comma after optional as marked with yellow below

bds-DifferentialCorrections-r12
BDS-DifferentialCorrections-r12
OPTIONAL,
-- Cond
GNSS-ID-BDS
· IE GNSS-IonosphericModel; remove extra comma after optional as marked with yellow below

gridModel-r12


GridModelParameter-r12

OPTIONAL,
-- Cond GNSS‑ID‑BDS
· IE GNSS-UTC-Model; add missing comma after ellipsis as marked with green below


utcModel4


UTC-ModelSet4,
-- Model-4

...,

utcModel5-r12

UTC-ModelSet5
-- Model-5

· IE GNSS-ID-Bitmap; add missing comma as marked with green below










galileo

(3),











glonass

(4),










bds


(5)
 } (SIZE (1..16)),


...
· IE AlmanacBDS-AlmanacSet is currently referenced but not defined. Add missing –r12 tag in the type definition as marked with green below and also remove the extra comma as marked with yellow

AlmanacBDS-AlmanacSet-r12 ::= SEQUENCE {


svID




SV-ID,

bdsAlmToa



INTEGER (0..255),                   OPTIONAL,
-

· IE NavModel-BDS-KeplerianSet is currently reference but not defined. Add missing –r12 tag in the type definition as marked with green below 

NavModel-BDS-KeplerianSet-r12 ::= SEQUENCE {


bdsURAI



INTEGER (0..15),


bdsToe



INTEGER (0..131071),
· IE BDS-ClockModel is currently referenced but not defined. So add missing –r12 tag in the type definition as marked with green below
BDS-ClockModel-r12 ::= SEQUENCE {


bdsToc


INTEGER (0..131071),


bdsA0


INTEGER (-8388608..8388607),
· IE GNSS-ID; extension should be added after the ellipsis. So the following
GNSS-ID ::= SEQUENCE {


gnss-id



ENUMERATED{ gps, sbas, qzss, galileo, glonass, bds,...},

...

}

Should be changed to
GNSS-ID ::= SEQUENCE {


gnss-id



ENUMERATED{ gps, sbas, qzss, galileo, glonass, ..., bds },

...

}



	CATR response to above comments
	· All non-technical comments have been handled in new version stage 3 CR.

· About CATT and Intel comment ”new BDS-DifferentialCorrectionSupport  IE is not needed”, we think BDS DifferentialCorrection method is different from current defined GNSS DifferentialCorrection method, and BDS could support both DifferentialCorrection methods. So we suggest defining new BDS-DifferentialCorrectionSupport IE for BDS.
· In new version stage 3 CR, Conditions for the new IE bds‑DifferentialCorrections-r12 and gridModel-r12 are changed as ” The field may be present……”
· We agree to ZTE and Qualcomm comment that gridModel-r12 is BDS specific. And in new version, gridmodel-R12 is included in “GNSS Generic Assistance Data”.
· We are open to “include two table Value of bds-RURAI to RURA relation and Value of bds-UDREI to UDRE relation into specification” or “refer to ICD”. By the way , in new version,both relations refer to ICD.



4  Conclusion

3 issues and stage 3 CR have been discussed in the email discussion. 6 companies participated in this email discussion and provided their views.
The conclusions for issues discussed in this email discussion can be found as follows:

· ISSUE 1: How to define codePhase in GNSS-AcquisitionAssistElement IE to support BDS?
Conclusion: It is unnecessary to change codephase definition for supporting BDS.
· ISSUE 2: How many IGPs are allowed to be sent to UE?
Conclusion: Up to 16 IGPs are enough. The number of IGPs sent to the UE can be decided by the NW, i.e. the NW could send less than or equal to 16 IGPs information to the UE. 
· ISSUE 3: Inclusion of BDS in AT commands specification TS 27.007
Conclusion: Incorporate BDS into TS 27.007 after completing GERAN supporting BDS position.
The stage 3 CR of TS 36.355 for introducing BDS in LTE can be found in [3].
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