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1 Introduction

The BeiDou Navigation Satellite System (BDS) work item (WI) has been approved by RAN#59 plenary in Vienna. And the objects which are included in WID RP-130426[
] were shown as follow: 
The objective of this work item is to include support for BDS to LTE specifications by defining a new GNSS ID and introducing some necessary assistance data information (e.g. Clock Model for BDS, Navigation Model for BDS, and Almanac for BDS) based on the existing GNSS framework.
Some considerations regarding the key issues of the work item were included in this contribution. 
2 Consideration
According to current 3GPP positioning specification framework, four kinds of UE Positioning Methods were specified in positioning protocols for LTE and UTRA, namely “network-assisted GNSS methods”, “downlink positioning (OTDOA method)”, “enhanced cell ID method” and “uplink positioning”. As a network-assisted GNSS method, BDS makes use of the BDS receivers equipped in UEs to make autonomous geo-spatial positioning for that UE. 
There are already several GNSSs supported in available specification, e.g. GPS, Galileo, GLONASS etc. Those GNSSs can either work individually to get positioning information or work in corporation with others. 
For both LTE and UTRA, two assisted modes of GNSS method were specified [
][
], i.e. 

UE-assisted:
The UE performs GNSS measurements (pseudo-ranges, pseudo Doppler, etc.) and sends these measurements to the E-SMLC where the position calculation takes place, possibly using additional measurements from other (non GNSS) sources
UE-based:
The UE performs GNSS measurements and calculates its own location, possibly using additional measurements from other (non GNSS) sources.
2.1 Impact to current protocol 
For LTE, the procedure of A-GNSS generally including [2]:
Exchange of positioning capabilities;

Transfer of assistance data;

Transfer of location information (positioning measurements and/or position estimate);

Error handling;

Abort.
According to the principles of [1], the same procedure for A-GNSS positioning method should be utilized by BDS.
Observation 1	 The same procedure as current framework for A-GNSS positioning method should be utilized by BDS.

For UTRA, the procedures of Network-assisted GNSS positioning method are also specified for both of UE-assisted and UE-based mode, which can be found in [3]. And the same procedure for network-assisted GNSS positioning method can be utilized by BDS.
Observation 2	 The same procedure as current framework for network-assisted GNSS positioning method should be utilized by BDS.

2.2 Information set 
For LTE, these information is transmitted from E-SMLC to UE to provide assistance for both UE-assisted and UE-based mode [2]. 
Table 1: Information that may be transferred from the E-SMLC to UE 
	Assistance Data 

	Reference Time

	Reference Location

	Ionospheric Models

	Earth Orientation Parameters

	GNSS-GNSS Time Offsets

	Differential GNSS Corrections

	Ephemeris and Clock Models

	Real-Time Integrity

	Data Bit Assistance

	Acquisition Assistance

	Almanac

	UTC Models 


And these information is transmitted from UE to E-SMLC to provide assistance measurements or position information [2].
Table 2: Information that may be transferred from the UE to E-SMLC
	Information 
	UE‑assisted 
	UE‑based/standalone 

	Latitude/Longitude/Altitude, together with uncertainty shape
	No
	Yes

	Velocity, together with uncertainty shape
	No
	Yes

	Reference Time, possibly together with GNSS-E-UTRAN time association and uncertainty
	Yes
	Yes

	Indication of used positioning methods in the fix
	No
	Yes

	Code phase measurements
	Yes
	No

	Doppler measurements
	Yes
	No

	Carrier phase measurements
	Yes
	No

	Measurement quality parameters for each measurement
	Yes
	No

	Additional, non-GNSS related measurement information
	Yes
	No


Observation 3	 The same kind of information set for A-GNSS positioning method can be utilized by BDS.

For UTRA, these information is transmitted from network to UE to provide assistance for both UE-assisted and UE-based mode network-assisted GPS positioning [3]. 
Table 3: Information that may be transferred from the network to UE
	Information 
	UE-assisted 
	UE-based 

	Number of satellites for which assistance is provided
	Yes
	Yes

	reference time for GPS (TUTRAN-GPS)
	Yes
	Yes

	3-d reference position
	No
	Yes

	ionospheric corrections
	No
	Yes

	satellite ID for identifying the satellites for which assistance data is provided
	Yes
	Yes

	Ephemeris & clock corrections
	Yes
	Yes

	UTC offset
	No
	Yes

	DGPS corrections
	No
	Yes

	almanac data
	Yes
	Yes

	real-time integrity (e.g. a list of unusable satellites)
	No
	Yes

	doppler (0th order term)
	Yes
	No

	Doppler Search Window width
	Yes
	No

	doppler (1st order term)
	Yes
	No

	azimuth
	Yes
	No

	elevation
	Yes
	No

	code phase
	Yes
	No

	code phase centre and search window width
	Yes
	No


These information is transmitted from UE to network to provide assistance for both UE-assisted and UE-based mode network-assisted GPS positioning [3].
Table 4: Information that may be transferred from the UE to network 
	Information 
	UE-assisted 
	UE-based 

	reference time for GPS (TUE-GPS)
	Yes
	Yes

	serving cell information
	No
	Yes

	Latitude/Longitude/Altitude/Error ellipse
	No
	Yes

	velocity estimate in the UE
	No
	Yes

	satellite ID for which measurement data is valid
	Yes
	No

	Whole/Fractional chips for information about the code-phase measurement
	Yes
	No

	C/N0 of the received signal from the particular satellite used in the measurements
	Yes
	No

	doppler frequency measured by the UE for the particular satellite
	Yes
	No

	pseudorange RMS error
	Yes
	No

	multipath indicator
	Yes
	No

	number of Pseudoranges
	Yes
	No


This information is transmitted from Node B/LMU to CRNC and between RNCs to provide assistance for both UE-assisted and UE-based mode network-assisted GPS positioning.

Table 5: Information that may be transferred from Node B/LMU to CRNC and between RNCs
	Information 
	UE-assisted 
	UE-based 

	reference time for GPS (TUTRAN-GPS)
	Yes
	Yes


Observation 4	 The same kind of information set for network-assisted GPS positioning method can be utilized by BDS.

Proposal 1	 BDS can make use of the current procedure and information set for both LTE and UTRA GNSS positioning methods. 

For BDS, a set of BDS-specific data information should be defined:
· Common IE: 

The data information which specifies GNSS ID and GNSS signal ID for BDS should be introduced. 
· Clock model for BDS
The data information which specifies clock model for BDS should be introduced. e.g. day number, clock model ID, etc. 
· Almanac for BDS 
The data information which specifies clock model for BDS should be introduced. e.g. almanac model ID for both almanac request and almanac support. 
· Navigation Model for BDS
The data information which specifies clock model for BDS should be introduced. e.g. satellite health, issue of navigation data, ID for navigation model, ID for clock model and IDs for clock model and orbit model which UE prefers to obtain. 
Proposal 2	 The above data information was proposed to be introduced for BDS. 

3 Conclusion

The impact of BDS on current protocols was analysed and necessary data information for BDS was proposed to introduce.
Proposal 1

BDS can make use of the current procedure and information set for both LTE and UTRA GNSS positioning methods.
Proposal 2

The above data information was proposed to be introduced for BDS.
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