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1. Introduction
New work item Support for BeiDou Navigation Satellite System (BDS) has been approved by the RAN#59 plenary in Vienna [1]. The objective of this WI is to introduce the native support of BDS in both LTE and UMTS. In this paper, we present the general impact analysis on the introduction of BDS for LTE/UMTS. 
2. General description
BDS is a global navigation satellite system consisting of 35 satellites, which include 5 Geostationary Earth Orbit (GEO) satellites, 27 Medium Earth Orbit (MEO) satellites, and 3 Inclined Geosynchronous Satellite Orbit (IGSO) satellites. All the satellites will be deployed before 2020. In December 2012, BDS began to provide services to customers in Asia-Pacific region.
The objective of the LTE/UTRAN core part of this WI can be found as follow:

--------------------------------------- Objective for LTE core part ------------------------------------
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.

Extensions to existing assistance data elements shall allow to natively support BDS using LTE signalling.
--------------------------------------- Objective for UTRAN core part ------------------------------

The objective of this work item is to include support for BDS to UTRAN specifications by defining a new GANSS 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 GANSS framework.

Extensions to existing assistance data elements shall allow to natively support BDS using UTRAN signalling.
---------------------------------------------------------------------------------------------------------------------
According to the objective description, the support of BDS will be introduced based on the existing GNSS/GANSS framework. So, there will be no impact on the architecture and procedure (i.e. no new procedure will be introduced). The main impact will be on the stage3 specs, new GNSS ID, some necessary information element and related description will be introduced. 
Considering the different definition of In-Space signalling among BDS and other navigation satellite systems, at least, the following information element shall be defined for BDS according to the ICD spec for BDS [2]:
· Clock Model 
· Orbit Model
· UTC Model
· Almanac
3. Impact analysis for LTE
For LTE, a general impact analysis for LTE specs can be found in the table below for information:
	Stage
	RAN
	Specification
	Impact

	Stage 2
	RAN2
	TS 36.305 Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN
	There is no impact on architecture and LPP procedures, but some general description should be added to capture the support of BDS. The sub clause impacted are shown as follows:
4.3.1
Network-assisted GNSS Methods 
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GNSS positioning methods

	Stage 3
	RAN2
	TS 36.355 Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	LPP protocol describes the interface between a location server (E-SMLC or SLP) and a target device (UE or SET). As one of the position methods, the A-GNSS associated signalling is defined in this specification. The current 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.
The messages, which may be impacted, are shown as follows:
Provide Capabilities

Request Assistance Data

Provide Assistance Data

Request Location Information

Provide Location Information


4. Impact analysis for UMTS
For LTE, a general impact analysis for LTE specs can be found in the table below for information:
	Stage
	RAN
	Specification
	Impact

	Stage 2
	RAN2
	3GPP TS  25.305 Stage 2 functional specification of User Equipment (UE) positioning in UTRAN
	There is no impact on architecture and LPP procedures, but some general description should be added to capture the support of BDS. The sub clause impacted are shown as follows:

4.3.3
Network-assisted GNSS Methods
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Network-assisted GNSS positioning method

	Stage 3
	RAN2
	3GPP TS  25.331 Radio Resource Control (RRC); Protocol specification
	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.
The messages, which may be impacted, are shown as follows:

RRC Connection Setup Complete (UE Capability)
UE Capability Information
Measurement Control

Measurement Report

Assistance Data Delivery

Related System Information Blocks (e.g. SIB15, SIB15.x)

	
	
	3GPP TS  25.306 UE Radio Access capabilities
	As part of the Positioning Capability, the Definition of IE GANSS ID shall be updated to include Beidou. The sub clause impacted are shown as follows:
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.

	
	RAN3
	3GPP TS  25.413 UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling
	Two location related procedure may be impacted:

Location Related Data
The Location Related Data procedure allows CN to request the RNC to deliver dedicated assistance data to the UE. Beidou can reuse the procedure, but the assistance data shall be updated to support Beidou. Considering the definition of assistance data in this procedure are referring to the GERAN spec 49.031[3], one LS to GERAN may be needed.
Location Report
Definition of IE GANSS ID in IE Positioning Method and Usage shall be updated to include Beidou.

	
	
	3GPP TS  25.423 UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling
	GANSS related information can be exchanged between RNCs via Iur interface. Beidou can reuse the information exchange procedure, but some new IE shall be defined to introduce the support of Beidou. The messages, which may be impacted, are shown as follows:
Information Exchange Initiation Request

Information Exchange Initiation Response
Information Report

	
	
	3GPP TS  25.433 UTRAN Iub interface Node B Application Part (NBAP) signalling
	GANSS related information can be exchanged between RNC and NodeB via Iub interface. Beidou can reuse the information exchange procedure, but some new IE shall be defined to introduce the support of Beidou. The messages, which may be impacted, are shown as follows:
Information Exchange Initiation Request

Information Exchange Initiation Response

Information Report

Common measurement “UTRAN GANSS timing of cell frames for UE Positioning” can be configured for a specific GANSS Time ID, Beidou can reuse the procedure, but IE GANSS Time ID shall be updated to support Beidou. The messages, which may be impacted, are shown as follows:
Common Measurement Initiation Request,

Common Measurement Initiation Response,

Common Measurement Report,

	
	
	3GPP TS  25.453 UTRAN Iupc interface Positioning Calculation Application Part (PCAP) signalling
	Iupc interface carries the signalling between RNC and SAS, and provide Position Calculation Service, Information Exchange Service, and SAS Centric Position Service. 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.
The messages, which may be impacted, are shown as follows:

Position Calculation Request,

Position Calculation Response,

PositionCalculationFailure,

Information Exchange Initiation Request,

Information Exchange Initiation Response,

Information Exchange Initiation Failure,

Information Report,

Information Exchange Termination Request,

Information Exchange Failure Indication,

Error Indication,

Position Initiation Request,

Position Initiation Response,

Position Initiation Failure,

Position Activation Request,

Position Activation Response,

Position Activation Failure,

Position Parameter Modification,

Abort,

Position Periodic Report,

Position Periodic Result,


According to the analysis given above, we can see the LTE and UMTS have different stage2 and stage3 specs and the impact on LTE and UMTS are isolated with each other, also considering the time budget for UMTS/LTE common session are rather tight, we give the following proposals:

Proposal 1: It is proposed to discuss the work item in LTE session and UMTS session accordingly instead of the UMTS/LTE common session.

Proposal 2: It is proposed to have two email discussions to discuss the detail impact on the stage2 and stage3 specs for LTE and UMTS accordingly.
5. Conclusion and Proposals
We propose that RAN2 agrees on the following proposals.
Proposal 1: It is proposed to discuss the work item in LTE session and UMTS session accordingly instead of the UMTS/LTE common session.

Proposal 2: It is proposed to have two email discussions to discuss the detail impact on the stage2 and stage3 specs for LTE and UMTS accordingly.
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