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Introduction
The Rel. 15 LTE accurate positioning work item introduced support of positioning assistance data broadcast, primarily motivated by the need for very scalable support of frequent GNSS RTK assistance data in mass-market use cases such. The work item also introduced support of GNSS RTK assistance data unicast in the LTE positioning protocol (LPP), which is also supported by NR devices as per an agreement in the Rel-15 work on NR. 
From the NR positioning SID [1]:
“This SI covers RAT dependent, RAT independent, and hybrid of those positioning technologies (hybrid of RAT-dependent positioning techniques as well as hybrid of RAT-dependent and RAT-independent positioning technologies). This study item will study both NR-based RAT-dependent as well as RAT-independent and hybrid positioning methods to address regulatory as well as commercial use cases.”

In this contribution, we address support for positioning assistance data broadcast in NR, in particular with focus on A-GNSS with RTK as it is one example of a RAT-independent positioning solution.
[bookmark: _Ref178064866]Discussion
The work in LTE Rel. 15 ended up in a broadcast solution based on the system information broadcast mechanism. The situation would remain similar also in NR as there is not much option to select the solution from. It can either be MBMS or combination of unicast and broadcast. For scalability and with the nature of different type of Assistance data it may be well suited to have a combination of unicast and broadcast based solution. 
The Assistance data which are bulky and would remain static for long duration is much more suitable for unicast whereas data that does not occupy much of transmission resource and required by mass UEs would be applicable for broadcast.
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One important aspect that needs to be discussed is the SIB where the Positioning SIBs scheduling information would be hosted. The scheduling information content size should be calculated, and decision should be made whether it should be part of NR SIB1 or a separate SIB should be considered for this.
It should be noted that large SIB1 size will cause excessive additional broadcast signalling overhead, which could impact UE power consumption and initial access time and impacts the network capacity. A large SIB1 size would also reduce the network coverage. The Positioning SIBs are value added services, it does not necessarily have to be scheduled by SIB1.
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There are 27 Positioning SIBs that are defined to support the broadcast of RTK content in LTE. In a typical network, there may be 8 Generic SIBs (Ng) and 5 common SIBs (Nc) that may be deployed; ie; in total 13 SIBs. Considering, these SIBs are mapped to 4 SI messages, the total size results to 368 bits (46 bytes).
 
Pos-SchedulingInfoList-r15: 92 X 4 = 368 bits ::= SEQUENCE (SIZE (1..maxSI-Message)) OF Pos-SchedulingInfo-r15

Pos-SchedulingInfo-r15 (89 + 3 = 92 bits) ::=	SEQUENCE {
	pos-si-Periodicity-r15		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}, // 3 bits
	pos-sib-MappingInfo-r15		Pos-SIB-MappingInfo-r15 (89 bits)
}

Pos-SIB-MappingInfo-r15 (Nc*5 + Ng*(5+3) = 89 bits ::= SEQUENCE (SIZE (1..maxSIB)) OF Pos-SIB-Type-r15

Pos-SIB-Type-r15 ::= SEQUENCE {
	encrypted-r15		ENUMERATED { true }	1			OPTIONAL,		-- Need OP
	gnss-id-r15			GNSS-ID-r15	3				OPTIONAL,		-- Need OP
	sbas-id-r15			SBAS-ID-r15	2					OPTIONAL,		-- Need OP
    pos-sib-type-r15	ENUMERATED { 5	posSibType1-1, 
										posSibType1-2, 
										posSibType1-3, 
										posSibType1-4, 
										posSibType1-5,
										posSibType1-6, 
										posSibType1-7, 
										posSibType2-1, 
										posSibType2-2, 
										posSibType2-3,
										posSibType2-4, 
										posSibType2-5, 
										posSibType2-6, 
										posSibType2-7, 
										posSibType2-8,
										posSibType2-9, 
										posSibType2-10, 
										posSibType2-11, 
										posSibType2-12, 
										posSibType2-13, 
										posSibType2-14, 
										posSibType2-15, 
										posSibType2-16,
										posSibType2-17, 
										posSibType2-18, 
										posSibType2-19,
										posSibType3-1,  
										posSibType3-2,
										... }
}


GNSS-ID-r15 (3 bits) ::= SEQUENCE {
	gnss-id-r15				ENUMERATED{ gps, sbas, qzss, galileo, glonass, bds, ... },
	...
}

SBAS-ID-r15(2 bits) ::= SEQUENCE { 
	sbas-id-r15				ENUMERATED { waas, egnos, msas, gagan, ...},
	...
}
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RAN2 should also look into the possibility of reducing the total number of posSIBs. In LTE, the posSIBs are defined in a very modular approach such that each message (assistance data element) has a corresponding SIB (posSIB). The modular approach is easy in terms of readability and in terms of specifying and maintaining it in the specifications. Though, combining some of these assistance data elements and reducing the total number of SIBs will also reduce the SI sizes and overhead of mapping SIBs to SI messages. It is expected that there will be requirement of new SIBs when below assistance data element to support PPP-RTK method is introduced.
· GNSS-SSR-PhaseBias
· GNSS-SSR-URA
· GNSS-SSR-TropoElement
· GNSS-SSR-STEC
Further with the evolution of NR and RTK and other positioning methods, there could be requirement to have more posSIBs; thus a careful analysis should be done such that posSIBs does not occupy majority of SIB broadcast resource.
The current mapping taken from TS 36.355 below shows the 27 posSIB defined in LTE. Thus, with addition of above 4 would lead up to 31 SIBs. 

Mapping of posSibType to assistanceDataElement
	
	pos-sib-type [12]
	assistanceDataElement
	Unicast/Broadcast

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime
	U

	
	posSibType1-2
	GNSS-ReferenceLocation
	U

	
	posSibType1-3
	GNSS-IonosphericModel
	U

	
	posSibType1-4
	GNSS-EarthOrientationParameters
	U

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo
	U

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo
	U

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData
	U

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList
	U

	
	posSibType2-2
	GNSS-DifferentialCorrections
	U
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	GNSS-NavigationModel
	U

	
	posSibType2-4
	GNSS-RealTimeIntegrity
	U

	
	posSibType2-5
	GNSS-DataBitAssistance
	U

	
	posSibType2-6
	GNSS-AcquisitionAssistance
	U

	
	posSibType2-7
	GNSS-Almanac
	U

	
	posSibType2-8
	GNSS-UTC-Model
	U

	
	posSibType2-9
	GNSS-AuxiliaryInformation
	U

	
	posSibType2-10
	BDS-DifferentialCorrections
	U

	
	posSibType2-11
	BDS-GridModelParameter
	U

	
	posSibType2-12
	GNSS-RTK-Observations
	B

	
	posSibType2-13
	GLO-RTK-BiasInformation
	B

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences
	B

	
	posSibType2-15
	GNSS-RTK-Residuals
	B

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients
	B

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections
	B

	
	posSibType2-18
	GNSS-SSR-ClockCorrections
	B

	
	posSibType2-19
	GNSS-SSR-CodeBias
	B

	OTDOA Assistance Data  (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted
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Conclusion
In section 2 we made the following observations:
Observation 1	For scalability reasons it is attractive to support NR positioning assistance data broadcast
Observation 2	Large SIB size causes signalling overhead, which could impact UE power consumption and initial access time and impacts the network capacity and coverage.
Observation 3	The modular approach of assistance data mapping to each posSIB has advantages, though an analysis should be done as how many new posSIBs would be added. If the list would be fairly large, it would be good to consider combining few smaller SIBs into one.

Based on the discussion in section 2 we propose the following:
Proposal 1	A new SIB should be considered to host the scheduling of positioning SIBs as shown in the [2].
Proposal 2	RAN2 to analyse and discuss the need and aspects of reducing the number of posSIBs.
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