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1. Introduction
In RAN#59, the Rel-12 work item (WI) for BeiDou Navigation Satellite System (BDS) was approved in [1]. The objective of this WI is to introduce BDS into the existing A-GNSS/GANSS positioning system for both E-UTRA and UTRA system. The detailed overview of BDS work in the respective RAN working groups has been provided in [2]. 
According to the WID, support of BDS will be introduced based on the existing GPS framework, i.e. there will be no impact on the network architecture and no new protocol procedure will be introduced. Therefore, the same principle can be applied to RAN4 performance work on BDS which will also split into E-UTRA and UTRA for the UE that supports A-GNSS/GANSS. As scheduled, this new Rel-12 WI will start at the RAN4#69 meeting.
In this contribution, we provided the overview of the BDS performance requirements work in RAN4, assessing the impact to the specifications and required changes needed.  
2. Discussion and Expected Output 

2.1  Impacted specifications
According to WID, RAN4’s work will impact three specifications: 36.171 (E-UTRA), 25.172 (UTRA FDD), 25.17X (the new formulation of the UTRA TDD). Synchronous schedule/updated of them will be expected.

· TS 25.172 This specification finished in 2004 and it establishes the minimum performance requirements for A-GANSS for FDD mode of UTRA for the UE that supports A-GANSS. It includes the minimum performance requirements for both UE based and UE assisted A-GANSS. The minimum performance requirements also include combinations of A-GPS and A-GANSS. 

· TS 36.171 The specification establishes the minimum performance requirements for A-GNSS (including A-GPS) for FDD or TDD mode of E-UTRA for the UE. This specification has very similar structure as TS 25.172.

· TS 25.17X a new specification to capture the minimum performance requirements for A-GANSS for TDD mode of UTRA for the UE that supports A-GANSS. It includes the minimum performance requirements for both UE based and UE assisted A-GANSS. The minimum performance requirements should also include combinations of A-GPS and A-GANSS. This specification has the same structure of TS 25.172. Regarding TS 25.17X, the performance requirements and test cases for existing supported A-GANSS will reuse the definition in TS 25.172 for the FDD mode. That is we will focus on BDS for TDD mode of UTRA.
2.2  Test cases/conditions and involved minimum performance requirements 
Involved minimum performance requirements
The minimum performance requirements specified in specification apply for UEs that support multiple A-GNSSs/A-GANSSs or GPS L1 C/A. The minimum performance requirements are defined by assuming that all relevant and valid assistance data is received by the UE in order to perform A-GNSS/A-GANSS measurements and/or position calculation. The minimum performance requirements are based on availability of the assistance data information and messages and listed as Table 1.

Table 1 A-GNSS/ A-GANSS minimum performance requirements

	Requirements
	Descriptions

	Sensitivity
	A sensitivity requirement is essential for verifying the performance of A-GNSS receiver in weak satellite signal conditions. 

	Nominal Accuracy
	Nominal accuracy requirement verifies the accuracy of A-GNSS/A-GANSS position estimate in ideal conditions. 

	Dynamic Range
	The aim of a dynamic range requirement is to ensure that A-GNSS/A-GANSS receiver performs well when visible satellites have rather different signal levels. 

	Multi-Path scenario
	The purpose of the test case is to verify the receiver’s tolerance to multipath while keeping the test setup simple. This test case verifies the performance of the first position estimate. 

	Moving scenario and periodic update


	The purpose of the test case is to verify the receiver's capability to produce A-GNSS/A-GANSS measurements or location fixes on a regular basis, and to follow when it is located in a vehicle that slows down, turns or accelerates.


More detailed required changes should cover following new coming to specifications as in Table 2 to Table 4.
Table 2 Required changes to 3GPP TS 36.171 V11.1.0 
	Section
	Requirement
	Required changes in TS 36.171

	2
	Reference for BDS
	Add reference, e.g. BeiDou navigation satellite system signal in space interface control document.

	3.2
	Symbols apply for BDS
	Add new symbols, e.g. B1I.

	3.3
	Abbreviations apply for BDS
	Add new abbreviations, e.g. BDS.

	4.7
	UEs support BDS
	Add descriptions for BDS to UEs supporting multiple constellations.

	4.8
	UEs supporting multiple signals
	Add relative signal power levels for each signal type for BDS in Table 4.1.

	6.1
	Sensitivity requirement
	Add test parameters of BDS for coarse time assistance for BDS in Table 6.1 and test parameters of BDS for fine time assistance in Table 6.4. Regarding Table 6.2 and Table6.5, a new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS

	6.2
	Nominal accuracy requirement
	Add test parameters of BDS for nominal accuracy in Table 6.7. 

Regarding Table 6.8,
1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	6.3
	dynamic range requirement
	Add test parameters of BDS for dynamic range in Table 6.10 .

Regarding Table 6.11:

1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	6.4
	Multi-Path scenario
	Add test parameters of BDS for multi-path scenario in Table 6.13.
Regarding Table 6.14:

1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	6.5
	Moving scenario and periodic update
	Add test parameters of BDS for the moving scenario in Table 6.17.
Regarding Table 
6.18:

1.  NOTE 1 might need to be updated to include BDS.

2. A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	B.1.5.2
	UE supports other A-GNSSs
	Add descriptions for BDS.

	Annex C.2
	Multi-path case for BDS
	Add parameter values of Doppler frequency for multipath case for BDS in Table C.2 and Table C.3.

	Annex E
	Update related IE for measurement sequence chart to support BDS
	Add BDS related IE for annex E


Table 3 Required changes to 3GPP TS 25.172 V11.0.0 
	Section
	Requirement
	Required changes in TS 25.172

	2
	Reference for BDS
	Add reference, e.g. BeiDou navigation satellite system signal in space interface control document.

	3.2
	Symbols apply for BDS
	Add new symbols, e.g. B1I.

	3.3
	Abbreviations apply for BDS
	Add new abbreviations, e.g. BDS.

	4.7
	UEs support BDS
	Add descriptions for BDS to UEs supporting multiple constellations.

	4.8
	UEs supporting multiple signals
	Add relative signal power levels for each signal type for BDS in Table 4.8-1.

	5.1
	Sensitivity requirement
	Add test parameters of BDS for coarse time assistance in Table 5.1.1-1 and test parameters of BDS for fine time assistance in Table 5.1.2-1.
Regarding Tables 5.1.1-2 and 5.1.2-2,  a new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	5.2
	Nominal accuracy requirement
	Add test parameters of BDS for nominal accuracy in Table 5.2-1. 

Regarding Table 5.2-2:

1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	5.3
	dynamic range requirement
	Add test parameters of BDS for dynamic range in Table 5.3-1. 

Regarding Table 5.3-2:

1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	5.4
	Multi-Path scenario
	Add test parameters of BDS for multi-path scenario in Table 5.4-1.
Regarding Table 5.4-2, a new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	5.5
	Moving scenario and periodic update
	Add test parameters of BDS for the moving scenario in Table 5.5-2. 

Regarding Table 5.5-3:

1.
 NOTE 1 need to be updated to include BDS.

2.
 A new entry ‘Quadruple constellation’ can be added considering four GNSSs: GNSS- GPS, GLONASS, GALILEO and BDS. In that case, the satellite allocation for the ‘Quadruple constellation’is FFS.



	Annex B
	Test conditions support BDS
	Add descriptions for BDS test.

	Annex C.2
	Multi-path case for BDS
	Add parameter values of Doppler frequency for multipath case for BDS. 

	Annex E
	Assistance data required for BDS testing
	Add BDS related IE for assistance data.


· New specification to capture the minimum performance requirements for A-GANSS for TDD mode of UTRA.

Table 4 Required changes to 3GPP TS 25.17x
	Required changes to 3GPP TS 25.17x

	This specification has the same structure of TS 25.172. 

	Regarding TS25.17x, the performance requirements and test cases for existing supported A-GANSS will reuse the definition in TS25.172 for the FDD mode. 

	The works will focus on BDS for TDD mode of UTRA.


Proposals:
1. Agree on the required changes listed in Table 2, Table 3 and Table 4 for specifications.
2. For the required changes to 3GPP TS 25.17x, the performance requirements and test cases for existing supported A-GANSS will reuse the definition in TS25.172 for the FDD mode, and the work will focus on BDS for TDD mode of UTRA.
3. Conclusions
As scheduled, RAN4 works on support of BDS will be introduced based on the existing framework and should start this meeting. According to the WID, there will be no impact on the network architecture and no new protocol procedures will be introduced. RAN4 works on BDS WI which will also split into E-UTRA and UTRA for the UE that supports A-GNSS/GANSS. The overall impacts and required changes were given. Proposals:
1. Agree on the required changes listed in Table 2, Table 3 and Table 4 for specifications.
2. For the required changes to 3GPP TS 25.17x, the performance requirements and test cases for existing supported A-GANSS will reuse the definition in TS25.172 for the FDD mode, and the work will focus on BDS for TDD mode of UTRA.
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