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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-3 for UMTS was left for this email discussion: 
[82#22][UMTS/BeiDou] Impact of BeiDou on Stage-3 for UTRAN (ZTE)

-
Start stage-3 discussions and try to come up with draft stage-3 CR (25.331 and 25.306)

=>
Intended outcome: Email discussion report and 25.331 and 25.306 CR
The intention of this contribution is to summary this email discussion.
2 Impact on stage3 spec
2.1 Impact analysis on 25.306
As part of the Positioning Capability, the Definition of IE GANSS ID shall be updated to include Beidou. The section impacted is shown as follows:

3.3
Abbreviations

BDS shall be added in the abbreviation.

5
Possible UE radio access capability parameter settings
Table UE radio access capability parameter value ranges (Table 5.1) and table UE radio access capability parameter combinations, parameters common for UL and DL (Table 5.2.1.1) shall be updated to include Beidou.

2.2 Impact analysis on 25.331
According to the RRC spec, UE will report supported GANSS in the Positioning Capability, and GANSS related information can be transferred in the system information, measurement control and assistance data delivery procedure. The current procedures can be reused for BDS, but New GANSS 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 in the related messages.

2.2.1 RRC Connection Setup Complete

	IE name
	Impact description

	UE radio access capability 10.3.3.42 

>UE positioning capability 10.3.3.45

	IE GANSS ID, GANSS Signal ID and GANSS Signal IDs shall be extended to support BDS.


2.2.2 UE Capability Information
	IE name
	Impact description

	UE radio access capability 10.3.3.42 

>UE positioning capability 10.3.3.45

	Refer to 2.2.1


2.2.3 Measurement Control

	IE name
	Type and Reference
	Impact description

	CHOICE Measurement type
	
	-

	>UE positioning measurement
	UE positioning measurement 10.3.7.100
	-

	>>UE positioning reporting quantity
	UE positioning reporting quantity 10.3.7.111
	

	>>>GANSS Positioning Methods
	Bit string(16)
	BDS shall be added in this IE.

	>> UE positioning GANSS assistance data


	UE positioning GANSS assistance data

10.3.7.90b
	Impact description for IE “UE positioning GANSS assistance data 10.3.7.90b” can be found below.


2.2.3.1 UE positioning GANSS assistance data 10.3.7.90b


This IE contains GANSS assistance data.
	Information Element/Group name
	Type and Reference
	Impact description

	UE positioning GANSS reference time
	UE positioning GANSS reference time 10.3.7.96o
	BDS system time, which start from “January 1, 2006; 00:00:00 UTC(NTSC)”, shall be added in the definition of GNSS system time origin.

	UE positioning GANSS reference UE position
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	No impact. 

	UE positioning GANSS ionospheric model
	UE positioning GANSS ionospheric model 10.3.7.92a
	No impact. 

	UE positioning GANSS additional ionospheric model
	UE positioning GANSS additional ionospheric model 10.3.7.92b
	The Data ID could add BDS (e.g., value ‘01’ indicates that the parameters have been generated by BDS).
New ionosphere model (Ionospheric Grid Information) for BDS shall be introduced (a new (BDS specific) IE would be needed).

	UE positioning GANSS Earth orientation parameters
	UE positioning GANSS Earth orientation parameters 10.3.7.92c
	No impact. 

	GANSS Generic Assistance Data
	
	-

	>GANSS ID
	Integer(0..7)
	“GANSS ID” shall be extended to support BDS.

	>UE positioning GANSS SBAS ID
	UE positioning GANSS SBAS ID 10.3.7.97e
	No impact. 

	>GANSS Time Models
	
	-

	>>GANSS Time Model
	UE positioning GANSS time model

10.3.7.97a
	One spare value for the GNSS_TO_ID needs to be allocated for BDS 

	>UE positioning DGANSS corrections
	UE positioning DGANSS corrections 10.3.7.91b
	Differential correction is native supported by BSD as specified in section 5.3.3.7 in [2], and both the equivalent clock correction and UDRE have a higher accuracy than the PRC and UDRE defined in the current spec respectively. So, we suggestion introducing the equivalent clock correction (can also be called PRC for BDS) and UDRE for BDS according the definition given in [2].

	>UE positioning GANSS navigation model
	UE positioning GANSS navigation model 10.3.7.94a
	No impact. 

	>UE positioning GANSS  additional navigation models
	UE positioning GANSS additional navigation models 10.3.7.94b
	Navigation models for BDS shall be introduced.
svHealth and IOD need to be extended to support BDS

	>UE positioning GANSS real-time integrity
	UE positioning GANSS real-time integrity 10.3.7.95b
	Some description for BDS shall be added in “Coding of Bad GANSS Signal ID”.

	>UE positioning GANSS data bit assistance
	UE positioning GANSS data bit assistance

10.3.7.97b
	Some description about IE “Data Bits” shall be added for BDS

	>UE positioning GANSS reference measurement information
	UE positioning GANSS reference measurement information 10.3.7.88b
	BDS shall be added in the “Interpretation of SatID”. 
Code Phase (Integer(0..2045)) for BDS shall be introduced.

	>UE positioning GANSS almanac
	UE positioning GANSS almanac 10.3.7.89a
	Almanac Model for BDS shall be introduced.

	>UE positioning GANSS UTC model
	UE positioning GANSS UTC model 10.3.7.97c
	No impact. 

	>UE positioning GANSS additional UTC models
	UE positioning GANSS additional UTC models 10.3.7.97d
	UTC model for BDS shall be introduced.

	>UE positioning GANSS auxiliary information
	UE positioning GANSS auxiliary information 10.3.7.97f
	No impact, this IE is not needed for BDS in this version.. 


2.2.4 Measurement Report

	IE name
	Type and Reference
	Impact description

	Measured Results
	Measured Results 10.3.7.44
	-

	>UE positioning measured results
	UE positioning measured results 10.3.7.99
	-

	>>UE positioning Position estimate info
	UE positioning Position estimate info 10.3.7.109
	

	>>>Position Data
	Bit string(16)
	BDS shall be added in this IE.

	>>UE positioning error
	UE positioning error 10.3.7.87
	

	>>> GANSS Additional Assistance Data Request
	UE positioning GANSS Additional Assistance Data Request

10.3.7.88c
	The GANSS Time Model GNSS-GNSS request needs a bit position for BDS.

BDS B1I signal needs to be added in DGANSS Signal Id (10.3.7.88d).

FFS: Some BDS specific IE may be needed here (e.g. GANSS Ionospheric Grid Model, BDS differential corrections)

	>>UE positioning GANSS measured results
	UE positioning GANSS measured results

10.3.7.93a
	BDS shall be added in “Coding of GANSS Time Id” of the IE “UE positioning GANSS measured results”


2.2.4.1 UE positioning GANSS measured results 10.3.7.93a


	Information Element/Group name
	Type and Reference
	Semantics description

	CHOICE Reference Time
	
	-

	>UTRAN reference time
	
	-

	>>UE GANSS timing of cell frames 
	Integer(0.. 86399999999750 by step of 250)
	No impact. 

	>>GANSS Time Id
	INTEGER (0..7)
	BDS shall be introduced.

	>>GANSS TOD Uncertainty
	Integer(0..127)
	No impact. 

	>>CHOICE mode
	
	-

	>>>FDD
	
	-

	>>>>Primary CPICH Info
	Primary CPICH Info 10.3.6.60
	No impact. 

	>>>TDD
	
	No impact. 

	>>>>cell parameters id
	Cell parameters id 10.3.6.9
	No impact. 

	>>Reference SFN
	Integer(0..4095)
	No impact. 

	>GANSS reference time only
	
	No impact. 

	>>GANSS Time Id
	INTEGER (0..7)
	GANSS Time ID shall be extended to support BDS.

	>>GANSS TOD msec
	Integer(0..3599999)
	No impact. 

	>>GANSS TOD Uncertainty
	Integer(0..127)
	No impact. 

	GANSS Generic Measurement Information
	
	-

	>GANSS ID
	Integer(0..7)
	GANSS ID shall be extended to support BDS.

	>GANSS Signal Measurement Information
	
	-

	>>GANSS Signal ID
	GANSS Signal Id 10.3.3.45a
	GANSS Signal shall be extended to support BDS.

	>>GANSS Code Phase Ambiguity
	Integer (0..31)
	No impact. 

	>>GANSS Code Phase Ambiguity Extension
	Integer(32..127)
	No impact. 

	>>GANSS Measurement Parameters
	
	-

	>>>Satellite ID
	Integer (0..63)
	No impact. 

	>>>C/No
	Integer(0..63)
	No impact. 

	>>>Multipath Indicator
	Enumerated(NM, low, medium, high)
	No impact. 

	>>>Carrier Quality Indicaton
	Bit string(2)
	No impact. 

	>>>GANSS Code Phase
	Integer(0..221-1)
	No impact. 

	>>>GANSS Integer Code Phase
	Integer(0..63)
	No impact. 

	>>>GANSS Integer Code Phase Extension
	Integer(64..127)
	No impact. 

	>>>Code Phase RMS Error
	Enumerated(range index 0..range index 63)
	No impact. 

	>>>Doppler
	Integer(-32768..32767)
	No impact. 

	>>>ADR
	Integer(0..33554431)
	No impact. 


2.2.5 Assistance Data Delivery

	IE name
	Type and Reference
	Impact description

	UE positioning GANSS assistance data
	UE positioning GANSS assistance data

10.3.7.90b
	Refer to 2.2.3.1


2.2.6 System Information Block type 15bis
	IE name
	Type and Reference
	Impact description

	Reference position
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	Refer to 2.2.3.1

	GANSS reference time
	UE positioning GANSS reference time 10.3.7.96o
	Refer to 2.2.3.1

	GANSS ionospheric model
	UE positioning GANSS ionospheric model 10.3.7.92a
	Refer to 2.2.3.1

	GANSS additional ionospheric model
	UE positioning GANSS additional ionospheric model 10.3.7.92b
	Refer to 2.2.3.1

	GANSS Earth orientation paramaters
	UE positioning GANSS Earth orientation parameters 10.3.7.92c
	Refer to 2.2.3.1


2.2.7 System Information Block type 15.1bis
	Information Element/Group name
	Type and Reference
	Semantics description

	DGANSS corrections
	UE positioning DGANSS corrections 10.3.7.91b 
	Refer to 2.2.3.1


2.2.8 System Information Block type 15.2ter

	Information Element/Group name
	Type and Reference
	Semantics description

	GANSS additional navigation models
	UE positioning GANSS additional navigation models 10.3.7.94b
	Refer to 2.2.3.1


2.2.9 System Information Block type 15.3bis

	Information Element/Group name
	Type and Reference
	Semantics description

	GANSS Almanac
	UE positioning GANSS almanac 10.3.7.89a
	Refer to 2.2.3.1

	GANSS time models
	
	-

	>GANSS time model
	UE positioning GANSS time model 10.3.7.97a
	Refer to 2.2.3.1

	GANSS UTC model
	UE positioning GANSS UTC model 10.3.7.97c
	Refer to 2.2.3.1

	GANSS additional UTC models
	UE positioning GANSS additional UTC models 10.3.7.97d
	Refer to 2.2.3.1

	GANSS auxiliary information
	UE positioning GANSS auxiliary information 10.3.7.97f
	Refer to 2.2.3.1


2.2.10 System Information Block type 15.6

	Information Element/Group name
	Type and Reference
	Semantics description

	GANSS TOD
	Integer (0..86399)
	No impact. BDS can reuse this IE.

	GANSS reference measurement information
	UE positioning GANSS reference measurement information 10.3.7.88b
	Refer to 2.2.3.1


2.2.11 System Information Block type 15.7

	Information Element/Group name
	Type and Reference
	Semantics description

	GANSS data bit assistance 
	UE positioning GANSS data bit assistance 10.3.7.97b
	Refer to 2.2.3.1


2.2.12 System Information Block type 15.8
	Information Element/Group name
	Type and Reference
	Semantics description

	GANSS Data ciphering info
	UE positioning Ciphering info 10.3.7.86
	No impact. BDS can reuse this IE.

	GANSS real-time integrity
	UE positioning GANSS real-time integrity 10.3.7.95b
	Refer to 2.2.3.1


NOTE: “No impact” means UE can reuse the IE for BDS or the IE is not suitable for BDS.
2.3 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.
2.3.1 Almanac Model for BDS

In the current RRC spec, 6 almanac models have been defined for different GNSS. 

· Model 1: Keplerian parameters

· Model 2: NAV Keplerian Parameters

· Model 3: Reduced Keplerian Parameters

· Model 4: Midi Keplerian Parameters

· Model 5: GLONASS Keplerian Parameters

· Model 6: SBAS ECEF Parameters

According to the almanac definition for BDS given in 5.2.4.14 in [2], 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:

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

	BDS Keplerian Parameters
(“Model 7”)
	OP
	
	
	
	REL-12

	>Satellite information BDS-KP
	MP
	1 to <maxGANSSSat>
	
	
	REL-12

	>>SV ID
	MP
	
	INTEGER (0..63)
	Satellite ID, as defined in Note 2 of 10.3.7.88b.
	REL-12

	>>toa
	MP
	
	BIT STRING(8)
	Almanac reference time
(seconds) [XX]
	REL-12

	>>Hea 
	MP
	
	BIT STRING(9)
	Satellite Health Information
dimensionless [XX]
	REL-12

	>>A1/2
	MP
	
	BIT STRING(24)
	Square root of semi-major axis
(meters1/2) [XX]
	REL-12

	>>e
	MP
	
	BIT STRING(17)
	Eccentricity , dimensionless [XX]
	REL-12

	>>
	MP
	
	BIT STRING(24)
	Argument of Perigee
(semi-circles) [XX]
	REL-12

	>>M0
	MP
	
	BIT STRING(24)
	Mean anomaly at reference time
(semi-circles) [XX]
	REL-12

	>>0
	MP
	
	BIT STRING(24)
	Longitude of ascending node of orbital plane computed according to reference time
(semi-circles) [XX]
	REL-12

	>>_dot
	MP
	
	BIT STRING(17)
	Rate of right ascension
(semi-circles/sec) [XX]
	REL-12

	>>i
	MP
	
	BIT STRING(16)
	Correction of orbit reference inclination at reference time
(semi-circles) [XX]
	REL-12

	>>a0
	MP
	
	BIT STRING(11)
	Satellite clock bias
(seconds) [XX]
	REL-12

	>>a1
	MP
	
	BIT STRING(11)
	Satellite clock rate
(sec/sec) [XX]
	REL-12


2.3.2 Orbit Model for BDS

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

· Model 1: Keplerian Parameters

· Model 2: NAV-Keplerian Parameters

· Model 3: CNAV/CNAV-2 Keplerian Parameters

· Model 4: GLONASS Earth-Centered, Earth-fixed Parameters

· Model 5: SBAS Earth-Centered, Earth-fixed Parameters 

According to the orbit (Ephemeris Parameters) definition given in 5.2.4.12 in [2], 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:

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

	BDS Keplerian Parameters
(“Model 6”)
	OP
	
	
	NOTE
	REL-12

	>URA Index
	MP
	
	Bit String(4)
	SV accuracy

(dimensionless) [XX]
	REL-12

	>toe
	MP
	
	BIT STRING (17)
	Ephemeris reference time
(seconds) [XX]
	REL-12

	>A1/2
	MP
	
	BIT STRING (32)
	Square root of semi-major axis 
(meters1/2)[XX]
	REL-12

	>e
	MP
	
	BIT STRING (32)
	Eccentricity
(dimensionless) [XX]
	REL-12

	>(
	MP
	
	BIT STRING (32)
	Argument of perigee
(semi-circles) [XX]
	REL-12

	>n
	MP
	
	BIT STRING (16)
	Mean motion difference from computed value
(semi-circles/sec) [XX]
	REL-12

	>M0
	MP
	
	BIT STRING (32)
	Mean anomaly at reference time
(semi-circles) [XX]
	REL-12

	>0
	MP
	
	BIT STRING (32)
	Longitude of ascending node of orbital of plane computed according to reference time 
(semi-circles) [XX]
	REL-12

	>_dot
	MP
	
	BIT STRING (24)
	Rate of right ascension
(semi-circles/sec) [XX]
	REL-12

	>i0
	MP
	
	BIT STRING (32)
	Inclination angle at reference time
(semi-circles) [XX]
	REL-12

	>Idot
	MP
	
	BIT STRING (14)
	Rate of inclination angle
(semi-circles/sec) [XX]
	REL-12

	>Cuc
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the argument of latitude
(radians) [XX]
	REL-12

	>Cus
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the argument of latitude
(radians) [XX]
	REL-12

	>Crc
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the orbit radius 
(meters) [XX]
	REL-12

	>Crs
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the orbit radius
(meters) [XX]
	REL-12

	>Cic
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the angle of inclination
(radians) [XX]
	REL-12

	>Cis
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the angle of inclination
(radians) [XX]
	REL-12


2.3.3 Clock Model for BDS

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

· Model 1: Satellite clock model

· Model 2: NAV-Clock Model

· Model 3: CNAV/CNAV-2 Clock Model

· Model 4: GLONASS Satellite Clock Model

· Model 5: SBAS Satellite Clock Model
According to the Clock Model (Clock Correction Parameters) definition given in 5.2.4.10 in [2], 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:

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

	BDS Satellite Clock Model (“Model 6”)
	OP
	
	
	Model-6
	REL-12

	>toc
	MP
	
	BIT STRING (17)
	Time of clock 

(seconds) [XX]
	REL-12

	>a0
	MP
	
	BIT STRING (24)
	Clock correction polynomial coefficient

(seconds) [XX].
	REL-12

	>a1
	MP
	
	BIT STRING (22)
	Clock correction polynomial coefficient

(sec/sec) [XX].
	REL-12

	>a2
	MP
	
	BIT STRING (11)
	Clock correction polynomial coefficient

(sec/sec2) [XX]
	REL-12

	>TGD1
	MP
	
	BIT STRING (10)
	Equipment Group Delay Differential
(seconds) [XX]
	REL-12


2.3.4 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 [2] is based on Klobuchar model, so the IE “UE positioning GPS ionospheric model”, which is based on Klobuchar model as well, can be reused for BDS.

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 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 [2]. We suggest introducing the Ionospheric Grid Information for BDS. The definition of Ionospheric Grid Information for BDS can be found as follow:
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	BDS Ionospheric Grid Information
	OP
	1 to <maxIonGridInfo>
	
	
	REL-12

	>IGP number
	MP
	
	INTEGER (1..320)
	Ionospheric grid point number

(dimensionless) [XX].
	REL-12

	>Vertical Delay
	MP
	
	BIT STRING (9)
	Vertical Delay at Ionospheric Grid Points 

(meters) [XX]
	REL-12

	>GIVEI
	MP
	
	BIT STRING (4)
	Grid Ionospheric Vertical Error Index
(dimensionless) [XX].
	REL-12


For the value of maxIonGridInfo, considering the UE may be on the edge of a ionospheric grid, we think up to 4 Ionospheric Grid should be supported in the configuration, which means the value of maxIonGridInfo is 9 (i.e. configuration of up to 9 Ionospheric grid points shall be supported in the RRC message).
2.3.5 UTC Model for BDS

UTC models define parameters needed to relate GNSS system time to Universal Time Coordinate (UTC). In the current RRC spec, 3 UTC models have been defined for different GNSS. According to the Time Parameters relative to UTC defined in 5.2.4.17 in [2], 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 4. The definition of UTC model parameters for BDS can be found as follow:

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

	Model-4
	OP
	
	
	NOTE
	REL-12

	>A0UTC
	MP
	
	BIT STRING (32)
	Seconds [XX]
	REL-12

	>A1UTC
	MP
	
	BIT STRING (24)
	sec/sec [XX]
	REL-12

	>(tLS
	MP
	
	BIT STRING (8)
	Seconds [XX]
	REL-12

	>WNLSF
	MP
	
	BIT STRING (8)
	Weeks [XX]
	REL-12

	>DN
	MP
	
	BIT STRING (8)
	Days [XX]
	REL-12

	>(tLSF
	MP
	
	BIT STRING (8)
	Seconds [XX]
	REL-12


3 Issues for email discussion
In order analysis the impact for the stage3 specs for BDS, we give the following issues for email discussion.

ISSUE 1:
Whether all the impact on 25.306 has been captured in section 2.1?
A draft CR for 25.306 can be found in annex, and the comments to the draft CR can also be listed here.
	Company
	Comments

	ZTE
	We think all the impact on 25.306 has been captured in section 2.1. The draft CR to 25.306 can be found in annex.

	Qualcomm
	Agree with ZTE comment. BDS could also be added to the Abbreviations (section 3.3).

	Ericsson/ST-Ericsson
	Agree with Qualcomm comment.

	CATT
	Agree with Qualcomm comment.

	Intel
	Agree with Qualcomm comment.

	Huawei
	Agree with Qualcomm comment.

	CATR
	Agree with Qualcomm comment.


ISSUE 2:
Whether all the impacted RRC messages have been listed in section 2.2?

If any impacted RRC message is missing in section 2.2, please list it here.
	Company
	Comments

	ZTE
	We think all the impacted RRC messages have been listed in section 2.2

	Qualcomm
	Agree with ZTE comment.

	Ericsson/ST-Ericsson
	Agree with ZTE comment.

	CATT
	Agree with ZTE comment.

	Intel
	Agree with ZTE comment.

	Huawei
	Agree with ZTE comment.

	CATR
	Agree with ZTE comment.


ISSUE 3:
Whether all the impacted IEs have been captured in section 2.2?

If any impacted RRC IEs is missing or has been marked as “No impact” in section 2.2, please list it here. The comments on the “impact description” in section 2.2 can also be added here.

	Company
	Comments

	ZTE
	We think all the impacted IEs have been listed in section 2.2

	Qualcomm
	The following additional RRC IEs are impacted:

· GANSS Signal Id (10.3.3.45a)
· Default value for BDS B1I needs to be added.

· UE positioning GANSS additional assistance data request (10.3.7.88c)
· The GANSS Time Model GNSS-GNSS request needs a bit position for BDS.
· DGANSS Signal Id (10.3.7.88d)
· BDS B1I signal needs to be added.
· UE positioning GANSS additional ionospheric model (10.3.7.92b)
· This IE provides the Klobuchar model parameters, which are also used by BDS. Therefore, the Data ID could add BDS (e.g., value ‘01’ indicates that the parameters have been generated by BDS).

· For the ionospheric grid information, a new (BDS specific) IE would be needed (e.g., UE positioning BDS Ionospheric Grid Model)

· UE positioning GANSS time model (10.3.7.97a)
· One spare value for the GNSS_TO_ID needs to be allocated for BDS.
· UE positioning position estimate info (10.3.7.109)
· The Position Data IE needs to include BDS.
· UE positioning reporting quantity (10.3.7.111)
· IEs GANSS Positioning Methods, GANSS timing of Cell wanted,   GANSS Carrier-Phase Measurement Requested, and (probably – to be future proof) GANSS Multi-frequency Measurement Requested need to include BDS.
Comments on section 2.2:

· UE positioning capability (10.3.3.45):

· In addition to GANSS ID, GANSS Signal ID and GANSS Signal IDs need to be extended to indicate support for BDS B1I.

· UE positioning GANSS reference measurement information (10.3.7.88b):
· No change in Code Phase definition is needed for BDS, since the given definition in units of milli-seconds is also applicable to BDS.
· UE positioning DGANSS corrections (10.3.7.91b)

· This IE can also be used for BDS. However, if the native BDS differential corrections are needed as well, then it is suggested to add a new IE (e.g., UE positioning BDS differential corrections), which may only be present if GANSS ID indicates BDS.

	Ericsson/ST-Ericsson
	We think all affected IE’s have been covered by combination of ZTE and Qualcomm comments.

	CATT
	Based on the comments from Qualcomm, the additional comments are:
· For 10.3.7.94b, svHealth and IOD need to be extended to support BDS,


	Intel
	Referring to Qualcomm comments:

· 10.3.7.92b UE positioning GANSS additional ionospheric model

· To us Data ID ‘00’ seems to be sufficient for BDS as well. Please clarify why ‘01’ is required.

· 10.3.7.88b UE positioning GANSS reference measurement information
· Unit remains as milli-seconds. We agree with ZTE’s proposal in section 2.2.3.1 to increase the range of code phase from (0..1023) to (0..2045) for BDS.

Impacted IEs:

· We added the IE GANSS Positioning Methods in UE positioning reporting quantity (10.3.7.111) to Measurement Control in section 2.2.3.

· We added the IE Position Data in UE positioning Position estimate info (10.3.7.109) to Measurement Report in section 2.2.4.

Other:

In the table in section 2.3.3 Clock Model for BDS the IE Toc (Time of clock) should be set in lower case “toc“.

	Huawei 
	No more comments.

	CATR
	All affected IEs have been covered by combination of ZTE, Qualcomm, CATT and Intel.


ISSUE 4:
How to introduce the Almanac Model for BDS

If you have any comments on the definition of Almanac Model for BDS given in section 2.3.1, please list it here.
	Company
	Comments

	ZTE
	We suggest introducing the almanac model for BDS as model 7. The definition of almanac parameters for BDS can be found in section 2.3.1.

	Qualcomm
	The Almanac parameters for BDS are also Keplerian parameters. Suggest to use “BDS Keplerian Parameters” instead of “BDS ECEF Parameters” for Model-7.
Parameter  should be -dot.

Health info should also be added to Almanac (Hea BIT STRING(SIZE(9)) (section 5.2.4.16 of the ICD))

	Ericsson/ST-Ericsson
	We agree with Qualcomm comment.

	CATT
	We agree with Qualcomm comment.

	Intel
	We agree with Qualcomm comment.

	Huawei
	Agree with Qualcomm comment.

	CATR
	We agree with Qualcomm comment.


ISSUE 5:
How to introduce the Orbit Model for BDS

If you have any comments on the definition of Orbit Model for BDS given in section 2.3.2, please list it here.
	Company
	Comments

	ZTE
	We suggest introducing the orbit model for BDS as model 6. The definition of orbit model parameters for BDS can be found in 2.3.2.

	Qualcomm
	The ephemeris parameters for BDS are also Keplerian parameters. Suggest to use “BDS Keplerian Parameters” for Model-6.
Parameter  should be -dot.

UE positioning GANSS additional navigation models (10.3.7.94b) need to include SatH1 parameter (5.2.4.6 of ICD) in SV Health IE and IODE/IODC in IOD IE (5.2.4.9 and 5.2.4.11 of ICD).

	Ericsson/ST-Ericsson
	We agree with Qualcomm comments on the suggested updates to the proposed definition in 2.3.2.

	CATT
	We agree with Qualcomm comments. BDS Keplerian parameters should be used.

	Intel
	Referring to 10.3.7.94b UE positioning GANSS additional navigation models:

· SatH1 parameter (5.2.4.6 of ICD) should be added for BDS as in NOTE 1 pertaining to SV Health IE 
· IODE/IODC should be added for BDS as in NOTE 2 pertaining to IOD IE.

	Huawei
	Agree with Qualcomm comment.

	CATR
	We agree with Qualcomm coments.


ISSUE 6:
How to introduce the Clock Model for BDS

If you have any comments on the definition of Clock Model for BDS given in section 2.3.3, please list it here.
	Company
	Comments

	ZTE
	We suggest introducing the clock model for BDS as model 6. The definition of clock model parameters for BDS can be found in 2.3.3.

	Qualcomm
	Satellite group delay Tgd parameter needs to be added (5.2.4.8 of ICD).

	Ericsson/ST-Ericsson
	We also think that the Satellite group delay TGD parameter needs to be added to the definition.

	CATT
	We agree that Equipment group delay differential TGD1 should be defined in this model.

	Intel
	We agree with CATT comment.

	Huawei
	Agree with CATT comment.

	CATR
	We agree with CATT comment.


ISSUE 7:
How to introduce the Ionospheric Model for BDS

If you have any comments on the definition of Ionospheric Model for BDS given in section 2.3.4, please list it here.
	Company
	Comments

	ZTE
	We suggest introducing the Ionospheric Grid Information for BDS. The definition of Ionospheric Grid Information for BDS can be found in 2.3.4.

	Qualcomm
	The value for maxIonGridInfo should be 320, to allow providing all grid points.

	Ericsson/ST-Ericsson
	We agree with Qualcomm comment.

	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.

	Intel
	We think that the maximum limit of 320 grid points should be defined in the specification (to allow future use), although only 9 grid points are used currently. 

	Huawei
	We agree with ZTE and no strong views about optimization for grid points.

	CATR
	We agree with CATT comment.


ISSUE 8:
How to introduce the UTC Model for BDS

If you have any comments on the definition of UTC Model for BDS given in section 2.3.5, please list it here.
	Company
	Comments

	ZTE
	We suggest introducing the UTC model for BDS as model 4. The definition of UTC model parameters for BDS can be found in 2.3.5.

	Qualcomm
	The UTC time standard seems to be UTC(NTSC), which should be added to the description in UE positioning GANSS additional UTC models (10.3.7.97d).

	Ericsson/ST-Ericsson
	We agree with ZTE comment (we believe that Qualcomm comment is already covered by the “Impact Description” of 10.3.7.97d in section 2.2.3.1 above.

	CATT
	We agree with ZTE.

	Intel
	We agree with Qualcomm comment.

	Huawei
	Agree with ZTEr grid pointsn of Iws C' 




































































































 comment.

	CATR
	We agree with ZTE.


ISSUE 9:
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 DGANSS corrections. We prefer to add a new IE (e.g.UE positioning BDS differential corrections), which may only be present if GANSS ID indicates BDS as Qualcomm suggested.

	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. 

	ZTE
	We agree with CATT to have a BDS specific IE for the BDS differential corrections.

	CATR
	We agree with CATT.


4 Conclusion
9 issues and 2 stage3 CRs have been discussed in the email discussion.

7 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 impact on 25.306 has been captured in section 2.1?
Conclusion: The section 3.3 and 5 of 25.306 will be impacted, and the CR to 25.306 can be found in [3]
ISSUE 2:
Whether all the impacted RRC messages have been listed in section 2.2?

Conclusion: All the impacted RRC messages have been listed in section

ISSUE 3:
Whether all the impacted IEs have been captured in section 2.2?
Conclusion: With the update according to the comments raised in the email discussion, all the impacted IEs have been captured in section 2.2.
OPEN ISSUE:

How to define code Phase in IE “UE positioning GANSS reference measurement information” to support BDS?
ISSUE 4:
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:
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	BDS Keplerian Parameters
(“Model 7”)
	OP
	
	
	
	REL-12

	>Satellite information BDS-KP
	MP
	1 to <maxGANSSSat>
	
	
	REL-12

	>>SV ID
	MP
	
	INTEGER (0..63)
	Satellite ID, as defined in Note 2 of 10.3.7.88b.
	REL-12

	>>toa
	MP
	
	BIT STRING(8)
	Almanac reference time
(seconds) [XX]
	REL-12

	>>A1/2
	MP
	
	BIT STRING(24)
	Square root of semi-major axis
(meters1/2) [XX]
	REL-12

	>>e
	MP
	
	BIT STRING(17)
	Eccentricity , 
dimensionless [XX]
	REL-12

	>>
	MP
	
	BIT STRING(24)
	Argument of Perigee
(semi-circles) [XX]
	REL-12

	>>M0
	MP
	
	BIT STRING(24)
	Mean anomaly at reference time
(semi-circles) [XX]
	REL-12

	>>0
	MP
	
	BIT STRING(24)
	Longitude of ascending node of orbital plane computed according to reference time
(semi-circles) [XX]
	REL-12

	>>_dot
	MP
	
	BIT STRING(17)
	Rate of right ascension
(semi-circles/sec) [XX]
	REL-12

	>>i
	MP
	
	BIT STRING(16)
	Correction of orbit reference inclination at reference time
(semi-circles) [XX]
	REL-12

	>>a0
	MP
	
	BIT STRING(11)
	Satellite clock bias
(seconds) [XX]
	REL-12

	>>a1
	MP
	
	BIT STRING(11)
	Satellite clock rate
(sec/sec) [XX]
	REL-12

	>>Hea 
	MP
	
	BIT STRING(9)
	Satellite Health Information
dimensionless [XX]
	REL-12


ISSUE 5:
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:
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	BDS Keplerian Parameters
(“Model 6”)
	OP
	
	
	NOTE
	REL-12

	>URA Index
	MP
	
	Bit String(4)
	SV accuracy

(dimensionless) [XX]
	REL-12

	>toe
	MP
	
	BIT STRING (17)
	Ephemeris reference time
(seconds) [XX]
	REL-12

	>A1/2
	MP
	
	BIT STRING (32)
	Square root of semi-major axis 
(meters1/2) [XX]
	REL-12

	>e
	MP
	
	BIT STRING (32)
	Eccentricity
(dimensionless) [XX]
	REL-12

	>(
	MP
	
	BIT STRING (32)
	Argument of perigee
(semi-circles) [XX]
	REL-12

	>n
	MP
	
	BIT STRING (16)
	Mean motion difference from computed value
(semi-circles/sec) [XX]
	REL-12

	>M0
	MP
	
	BIT STRING (32)
	Mean anomaly at reference time
(semi-circles) [XX]
	REL-12

	>0
	MP
	
	BIT STRING (32)
	Longitude of ascending node of orbital of plane computed according to reference time 
(semi-circles) [XX]
	REL-12

	>_dot
	MP
	
	BIT STRING (24)
	Rate of right ascension
(semi-circles/sec) [XX]
	REL-12

	>i0
	MP
	
	BIT STRING (32)
	Inclination angle at reference time
(semi-circles) [XX]
	REL-12

	>Idot
	MP
	
	BIT STRING (14)
	Rate of inclination angle
(semi-circles/sec) [XX]
	REL-12

	>Cuc
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the argument of latitude
(radians) [XX]
	REL-12

	>Cus
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the argument of latitude
(radians) [XX]
	REL-12

	>Crc
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the orbit radius 
(meters) [XX]
	REL-12

	>Crs
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the orbit radius
(meters) [XX]
	REL-12

	>Cic
	MP
	
	BIT STRING (18)
	Amplitude of cosine harmonic correction term to the angle of inclination
(radians) [XX]
	REL-12

	>Cis
	MP
	
	BIT STRING (18)
	Amplitude of sine harmonic correction term to the angle of inclination
(radians) [XX]
	REL-12


ISSUE 6:
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:
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	BDS Satellite Clock Model
(“Model 6”)
	OP
	
	
	Model-6
	REL-12

	>toc
	MP
	
	BIT STRING (17)
	Time of clock 

(seconds) [XX]
	REL-12

	>a0
	MP
	
	BIT STRING (24)
	Clock correction polynomial coefficient

(seconds) [XX]
	REL-12

	>a1
	MP
	
	BIT STRING (22)
	Clock correction polynomial coefficient

(sec/sec) [XX]
	REL-12

	>a2
	MP
	
	BIT STRING (11)
	Clock correction polynomial coefficient

(sec/sec2) [XX]
	REL-12

	>TGD1
	MP
	
	BIT STRING (10)
	Equipment Group Delay Differential
(seconds) [XX]
	REL-12


ISSUE 7:
How to introduce the Ionospheric Model for BDS

Conclusion: For the “Ionospheric Delay Model Parameters” defined in 5.2.4.7 in BDS ICD [2], reuse the IE “10.3.7.92b
UE positioning GANSS additional ionospheric model”. For the “Ionospheric Grid Information” defined in 5.3.3.8 in BDS ICD [2], introduce the Ionospheric Grid Information for BDS. The definition of Ionospheric Grid Information for BDS can be found as follow:

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

	BDS Ionospheric Grid Information
	MP
	1 to <maxIGPInfo>
	
	
	REL-12

	>IGP number
	MP
	
	INTEGER (1..320)
	Ionospheric grid point number

(dimensionless) [XX].
	REL-12

	>Vertical Delay
	MP
	
	BIT STRING (9)
	Vertical Delay at Ionospheric Grid Points ,(meters) [XX]
	REL-12

	>GIVEI
	MP
	
	BIT STRING (4)
	Grid Ionospheric Vertical Error Index
(dimensionless) [XX].
	REL-12


OPEN ISSUE 
Whether a specific “Data ID” in “UE positioning GANSS additional ionospheric model” shall be used to indicated BDS?
How many IGPs are allowed to be sent to UE?
ISSUE 8:
How to introduce the UTC Model for BDS

Conclusion: Introduce the UTC model for BDS as model 4. The definition of UTC model parameters for BDS can be found as follow:
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	Model-4
	OP
	
	
	NOTE
	REL-12

	>A0UTC
	MP
	
	Bit String (32)
	Seconds [XX]
	REL-12

	>A1UTC
	MP
	
	Bit String (24)
	sec/sec [XX]
	REL-12

	>(tLS
	MP
	
	Bit String (8)
	Seconds [XX]
	REL-12

	>WNLSF
	MP
	
	Bit String (8)
	Weeks [XX]
	REL-12

	>DN
	MP
	
	Bit String (8)
	Days [XX]
	REL-12

	>(tLSF
	MP
	
	Bit String (8)
	Seconds [XX]
	REL-12


NOTE 1:
Coding of UTC Standard ID:

	Value of UTC Standard ID
	UTC Standard

	0
	UTC as operated by the Communications Research Laboratory (CRL), Tokyo, Japan

	1
	UTC as operated by the National Institute of Standards and Technology (NIST)

	2
	UTC as operated by the U. S. Naval Observatory (USNO)

	3
	UTC as operated by the International Bureau of Weights and Measures (BIPM)

	4
	UTC as operated by the National Time Service Center (NTSC)

	5-7
	Reserved for future definition


ISSUE 9:
How to introduce the differential correction information for BDS
There is no conclusion on this ISSUE.
OPEN ISSUEs:
Four open issues still exist after the email discussion:
OPEN ISSUE 1:
How to define code Phase in IE “UE positioning GANSS reference measurement information” to support BDS.
OPEN ISSUE 2:
Whether a specific “Data ID” in “UE positioning GANSS additional ionospheric model” shall be used to indicate BDS?

OPEN ISSUE 3:
How many IGPs are allowed to be sent to UE?
OPEN ISSUE 4:
How to introduce the BDS Integrity and differential correction information
According to the conclusions above, a draft CR (without ASN.1) for 25.331 is given in [4] for review and the draft CR will be kept running till the CR has been agreed.
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