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1 Introduction

BeiDou Navigation Satellite System (BDS), when fully deployed, consists of five Geostationary Earth Orbit (GEO) satellites, twenty-seven Medium Earth Orbit (MEO) satellites and three Inclined Geosynchronous Satellite Orbit (IGSO) satellites [1]. A new WI was approved in RAN#59[2] with the objective to introduce the support of BDS in both LTE and UMTS. Currently, RAN2 has basically completed the core requirements for BDS (e.g., R2-133149 for TS 25.331 [3]. In this paper, we discuss the performance requirements for supporting BDS in UMTS.
2 Discussion
2.1 Supporting BDS for UTRA FDD
In order to support BDS for LTE, the corresponding performance requirements need to be included in TS 25.172[4], where the requirements for support of all A-GNSS systems are defined for UTRA FDD.
In Section 4 of TS 25.172, the general requirements for UE supporting A-GNSS are defined. The section contains the requirements for: UE based A-GNSS and UE assisted A-GNSS measurement parameters, Response time, Time assistance (including use of fine time assistance), RRC states, and Error definitions, UEs supporting multiple constellations, and UEs supporting multiple signals. In our view, most of these requirements for other A-GNSSs are applicable to BDS, and therefore can be extended directly to support BDS with some editorial changes. A special attention may need to be paid to Table 4.8-1, where the relative signal power levels for each signal type for each GNSS are defined. Since BDS signal types are not the same as other GNSS [2], Table 4.8-1 will need to be modified to include BDS signal types, as well as signal power levels relative to reference power levels. 

Observation 1: Most of the requirements defined in Section 4 of TS 25.172 are applicable to BDS and thus can be extended to cover BDS. Table 4.1 in the section needs to be modified to include BDS signal types, and signal power levels relative to reference power levels.
In Section 5 of TS 25.172, the requirements for UEs that support A-GNSSs (GPS and other GNSS) are defined. It includes the minimum performance requirements for Sensitivity, Nominal Accuracy, Dynamic Range, Multi-Path scenario, Moving scenario and periodic update. We expect the current minimum requirements defined for other A-GNSSs are applicable to BDS. However, the corresponding test parameters, satellite allocations, and power levels need to be properly defined for supporting BDS.
Observation 2: Section 5 of TS 25.172 can be modified to include the requirements for supporting BDS, similar with the support of other A-GNSSs. The corresponding test parameters, satellite allocations, and power levels will need to be defined for the BDS test cases.
For the Annexes in TS 25.172, most descriptions of test cases are applicable to all A-GNSSs, including BDS. There will be some modification needed to include the parameters specific to BDS, such as BDS satellite constellation, initial relative delay and relative signal power in multipath case, etc. But, in general, we do not expect any significant changes in the Annexes for supporting BDS.
Observation 3: Annexes of TS 25.172 can be extended to BDS with some changes to include BDS specific parameters.
2.2 Supporting BDS for UTRA TDD

Currently, there is no specification for support of A-GNSS systems for UTRA TDD. Therefore, a new specification needs to be created for supporting BDS for UTRA TDD. It is expected that the new specification will adopt the similar structure and contents as defined in TS 25.172 for UTRA TDD.
Observation 4: A new specification will created for supporting BDS for UTRA TDD, which is expected to adopt the similar structure and contents as to be defined in TS 25.172 for UTRA TDD.

3 Summary 

In this paper, we discussed how to extend TS 25.172 for supporting BDS. The following are our observations:
Observation 1: Most of the requirements defined in Section 4 of TS 25.172 are applicable to BDS and thus can be extended to cover BDS. Table 4.1 in the section needs to be modified to include BDS signal types, and signal power levels relative to reference power levels.

Observation 2: Section 5 of TS 25.172 can be modified to include the requirements for supporting BDS, similar with the support of other A-GNSSs. The corresponding test parameters, satellite allocations, and power levels will need to be included for supporting BDS test cases.

Observation 3: Annexes of TS 25.172 can be extended to BDS with some changes to include BDS specific parameters
Observation 4: A new specification will created for supporting BDS for UTRA TDD, which is expected to adopt the similar structure and contents as to be defined in TS 25.172 for UTRA TDD.
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