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1. Introduction

After last meeting, some open issues to support BeiDou navigation satellite system (with the abbreviation as BDS) for UTRA and LTE were discussed through the mail. In this paper, we summaries these open issues and plan to make progress. 
2. Discussions on GEO and MEO/IGSO satellites for BDS
When fully deployed, the space constellation of BDS consists of five Geostationary Earth Orbit (GEO) satellites, twenty-seven Medium Earth Orbit (MEO) satellites and three Inclined Geosynchronous Satellite Orbit (IGSO) satellites. By the end of 2012, there are five GEO, four MEO and five IGSO satellites in orbit.
2.1 How to distinguish GEO and MEO/IGSO in spec?
Comments: Regarding TS 36.171, Table E.1/Table E.14, why BDS have to have GNSS-DataBitAssistance for the tests, while other GNSSs do not need the assistance data? Why GEO- and Non-GEO SVs should have different thresholds if GNSS-DataBitAssistance is not provided? 

Comments: The main purpose of GNSS-DataBitAssistance is to increase the receiver sensitivity under weak GNSS signals, which may not be needed under normal GNSS signal power levels. However, the minimum performance may need to be defined under the situation when GNSS-DataBitAssistance is not provided. 
According to the BDS ICD, GEO and MEO/IGSO satellites will use different NAV message. The NAV messages are formatted in D1 and D2 based on their rate and structure. The rate of D1 NAV message which is modulated with 1 kbps secondary code is 50 bps. D1 NAV message contains basic NAV information (fundamental NAV information of the broadcasting satellites, almanac information for all satellites as well as the time offsets from other systems); while D2 NAV message contains basic NAV and augmentation service information (the BDS integrity, differential and ionospheric grid information) and its rate is 500 bps. 
The NAV message broadcast by MEO/IGSO and GEO satellites is D1 and D2 respectively. And different rate of NAV message may lead to different requirement on the performance (e.g. requirement for the signal power level). Considering the GNSS-DataBitAssistance can be used to improve the reception of NAV message of GEO satellites, we give two potential solutions:
1. Define different performance requirement for GEO and MEO/IGSO satellite. e.g. 

	BDS
	Reference high signal power level for GEO
	dBm
	TBD

	
	Reference low signal power level for GEO
	dBm
	TBD

	
	Reference high signal power level for MEO/IGSO satellites 
	dBm
	TBD

	
	Reference low signal power level for MEO/IGSO satellites
	dBm
	TBD


2. Provide GNSS-DataBitAssistance information and define the same performance requirement for both GEO and MEO/IGSO satellites.
Considering that the main purpose of GNSS-DataBitAssistance is to increase the receiver sensitivity under weak GNSS signals, which may not be needed under normal GNSS signal power levels. However, the minimum performance may need to be defined under the situation when GNSS-DataBitAssistance is not provided. On solutions 1 or 2 above, we slight prefer solution 1.
Proposal 1: Define different performance requirement for GEO and MEO/IGSO satellite in specs.
2.1 Consider the distribution of GEO and MEO/IGSO satellites

Comments: In TS 36.171 section “B.1.5.2 UE supports other A-GNSSs”, it’s needed to give more details about the split of GEO/MEO(IGSO) satellites for BDS. For example, out of the 35, how many are GEOs? 5? Or less? And more important, out of the >7 visible satellites, how many should be MEOs? This will affect the HDOP calculations especially. 

We think it is not necessarily to point out the distribution of satellites or maybe there was at least one GEO satellite to be guaranteed for the testing, as long as the HDOP calculation can meet the requirement. The detailed distribution of GEO and MEO/IGSO satellites for BDS can be definition in the test case in RAN5. Then we will have a simple and clear spec in RAN4.

Proposal 2: Do not consider the detailed distribution of GEO and MEO/IGSO satellites for BDS in RAN4 spec.
2.3 Multi-path case for BDS B1I
Comments: Regarding TS 36.171, Table C.2: Ref. BDS ICD Sec 4.2.1 and Sec 4.3, the proposed values in the new BDS entry of this table: Signal = B1I, X [m] = 0.5 * c / 2.046 Mcps = 75 m. Table C.3: Ref. BDS ICD Sec 4.2.1 and Sec 4.3, the proposed new BDS entry in this table as: Signal = B1I, Ratio N = 1561.098 MHz (Carrier Freq) / 2.046 Mcps (Chipping rate) = 763

Proposal 3:  The initial relative Delay for B1I is set to 75m and the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate N is set to 763.
3. Conclusions
In this paper, we summaries some open issues for BDS and plan to make progress. The proposals as follows:

Proposal 1: Define different performance requirement for GEO and MEO/IGSO satellite in specs.
Proposal 2: Do not consider the detailed distribution of GEO and MEO/IGSO satellites for BDS in RAN4 spec.
Proposal 3: The initial relative delay for BDS B1I is set to 75m and the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate N is set to 763.
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