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1	Introduction
This paper analyses the A-GNSS assistance data currently signalled point-to-point using LPP from E-SMLC to UE and compares it to the GPS and GANSS assistance data that are broadcast using UMTS SIBs (SIB15.x) and proposes how to organize the LPP A-GNSS assistance data in to multiple SIBs in LTE.
2	Background
One of the objectives in the work item “UE Positioning Accuracy Enhancements for LTE”[2] is the following:
	· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys.



In LTE, so far, the positioning use cases did not require broadcasting of assistance data and had managed well with only dedicated signalling of assistance data. With LTE evolving we now see more new use cases like MTC, NB-IoT and V2X that justifies the need for broadcast assistance data. In LTE Rel-15 new high accuracy positioning methods are under work that by nature requires broadcast assistance data. So, it is a good time to consider adding broadcast assistance data support for those already existing positioning methods like A-GNSS and OTDOA. In this paper, we will just focus on the A-GNSS positioning.
3	Discussion
3.1	Broadcast assistance for A-GNSS in UMTS
Broadcast assistance for A-GNSS positioning already exists in UMTS[3]. The UMTS RRC protocol[4] supports multiple System Information Block (SIB) Type messages for broadcast of assistance data for GPS and other GNSS types (Galileo, GLONASS, QZSS, Beidou etc) positioning. Since the amount of information that constitute the assistance data is too big to fit in to one SIB and also to logically organize the different types of assistance data information, multiple SIBs were introduced in UMTS. Another reason is, multiple phases of introduction of GNSS positioning resulted in newer SIBs being introduced in UMTS. UMTS currently supports the following SIBs relating to A-GNSS positioning: SIB15, SIB15bis, SIB15.1bis, SIB15.1ter, SIB15.2, SIB15.2bis, SIB15.2ter, SIB15.3, SIB15.3bis, SIB15.6, SIB15.7 and SIB15.8. Looking at the contents of these SIBs one can see the following organization/categorization of content in to different SIBs:
- Reference time, reference location, ciphering key
- Differential correction information
- Navigation model (orbit and ephemeris)
- Almanac information
- Signal acquisition assistance information
- Ionospheric model
- Time model
- Real time integrity status of satellites
- Data bit assistance information 
- Other miscellaneous or auxiliary information
While each SIB is designed to be generic to signal information for any GNSS type, some of the information relevant for the same GNSS type is sent across different SIBs. This is because some information need to be signalled for each satellite vehicle (SV) in a particular GNSS satellite constellation. This increase the amount of information that can be packed in to one SIB and hence SV specific information that applies to all SVs are sent in a SIB of its own to manage the size of the SIB.
3.2	Broadcast assistance for A-GNSS in LTE
Table 1 shows the LTE LPP A-GNSS-ProvideAssistanceData IEs which are the assistance data information that needs to be considered for broadcast now. The IE gnss-DifferentialCorrections, gnss-NavigationModel, gnss-RealTimeIntegrity, gnss-DataBitAssistance, gnss-AcquisitionAssistance, gnss-Almanac and gnss-AuxiliaryInformation are required to be signalled for all 64 satellites and hence is better to be in a SIB of its own. The bds-DifferentialCorrections and bds-GridModel were added when BDS positioning was introduced in Rel-12. However, the bds-DifferentialCorrections can be part of the same SIB that provides gnss-DifferentialCorrections and the bds-GridModel can be part of the same SIB that provides the gnss-IonosphericModel instead of having a BDS specific SIB separately. In the Table 1, each row shows the A-GNSS assistance data related IEs that are more suitable to be broadcast in a separate SIB. There are other ways to categorize the assistance data in to different SIBs e.g. how long the information provided is valid and how frequently the information need to be broadcast etc.
Proposal 1: RAN2 is kindly requested to discuss the number of system information blocks required and allocation of assistance data content to each system information block based on the current assistance data in A-GNSS-ProvideAssistanceData IE.
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	1
	gnss-ReferenceTime
gnss-ReferenceLocation
gnss-EarthOrientationParameters

	2
	gnss-DifferentialCorrections
bds-DifferentialCorrections

	3
	gnss-NavigationModel

	4
	gnss-Almanac

	5
	gnss-AcquisitionAssistance

	6
	gnss-RealTimeIntegrity

	7
	gnss-DataBitAssistance

	8
	gnss-IonosphericModel
bds-GridModel

	9
	gnss-TimeModels
gnss-UTC-Model

	10
	gnss-AuxiliaryInformation



4	Conclusion
In this paper, we analysed the A-GNSS assistance data currently signalled point-to-point using LPP from E-SMLC to UE and showed that these are very similar in content to the A-GNSS positioning assistance data which are broadcast using multiple SIBs in UMTS and conclude that a similar broadcast signalling model can be adopted for LTE also.
Proposal 1: RAN2 is kindly requested to discuss the number of system information blocks required and allocation of assistance data content to each system information block based on the current assistance data in A-GNSS-ProvideAssistanceData IE.
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