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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 5 SI messages, the total size results to 460 bits.
Further as posSIB would evolve further and new enhancement may be required to support such as on demand posSIB delivery, additional bits would be needed. The purpose of posSIB is different than the legacy SIB; thus it is more meaningful to separate it.
[bookmark: _Toc16773752][bookmark: _Toc21014623]The purpose to acquire posSIB is different than the legacy SIB, it is more convenient in terms of maintance and further extension to have separate SIBs for hosting the scheduling information.

 
Pos-SchedulingInfoList-r15: 92 X 5 = 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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Text Proposal
Beginning of changes

5.2.2.4	Actions upon receipt of System Information
[bookmark: _Toc535261149]5.2.2.4.1	Actions upon reception of the MIB
<Skipped Unmodified Changes>
5.2.2.4.X	Actions upon reception of the SIB10-Pos
No UE requirements related to the contents of this SIB10-Pos apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

Next change


[bookmark: _Toc535261354]6.2.2	Message definitions
[bookmark: _Toc535261355]–	CounterCheck
The CounterCheck message is used by the network to indicate the current COUNT MSB values associated to each DRB and to request the UE to compare these to its COUNT MSB values and to report the comparison results to the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
<Skipped Unmodified Changes>

[bookmark: _Toc535261383]–	SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SystemInformation message
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation-r15               SystemInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...,
		sib10-v16xy							SIB10-Pos-r16
    },

    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP




Next change


[bookmark: _Toc535261391]6.3.1	System information blocks
[bookmark: _Toc535261392]–	SIB2
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 information element
<Skipped Unmodified Changes>

–	SIB10-Pos
The SIB10 contains information needed for acquisition of positioning SI messages.
SIB10-Pos information element
-- ASN1START
-- TAG-OTHER-SI-INFO-START

SIB10-Pos-r16 ::=               SEQUENCE {
    posSchedulingInfoList-r16   SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r16
	...
}

PosSchedulingInfo-r16 ::=	SEQUENCE {
	posSI-Periodicity-r16		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r16		PosSIB-MappingInfo-r16
}

PosSIB-MappingInfo-r16 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r16

PosSIB-Type-r16 ::= SEQUENCE {
	encrypted-r16		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,		-- Need OP
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,		-- Need OP
	posSibType-r16		ENUMERATED { 	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,
										...},
	...
}

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP




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 purpose to acquire posSIB is different than the legacy SIB, it is more convenient in terms of maintance and further extension to have separate SIBs for hosting the scheduling information.

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 below in the Text Proposal.
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