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1	Introduction
System information broadcast of positioning assistance data was introduced in Rel. 15 for LTE unicast and broadcast and NR unicast. Besides in NR, it is possible to have an on-demand request and delivery.
[bookmark: _GoBack]The contribution aims to discuss and define the on-demand delivery mechanisms for NR positioning assistance data.
[bookmark: _Ref178064866]2	Discussion
2.1	Broadcast
Broadcast is a static overhead. Considering LTE system, the MIB occupies 72 subcarriers belonging to first 4 OFDMA symbols of second slot of every 10ms radio frame. This results in 240 resource elements being used for every 100ms. LTE PBCH represents an overhead which reduces the number of REs available for user plane data. Overhead is less for larger bandwidth and more for extended CP (cyclic prefix). MIB is a very small fraction of the broadcast overhead whereas SIB1, SIB2 and higher SIBs incur a higher static overhead. Further cell specific reference signal needs to be transmitted so that UE can judge its quality and successfully decode the content. MIB, SIB1, SIB2 and some other higher SI message contain critical system information which UE requires to access the cell, to maintain good quality in idle mode (cell reselection) and initiate the random-access procedure etc. Thus, despite the Network overhead there is definite gain.
In LTE, for Positioning WI, the justification for having broadcast solution was motivated as below [1]
“Further, as the number of UEs supporting network-assisted positioning increases, broadcasting of assistance data to the UEs may help to reduce signalling load, as well as supporting geofencing of broadcast warning messages for example. “

[bookmark: _Toc16768803]LTE WI stated the objective of broadcasting assistance data to the UEs is for the purpose of scaling; i.e when there are large number of UEs requiring the same content.
Thus, there should be mechanism whereby a Network can decide when to unicast and when to broadcast in order to reduce signalling load.
[bookmark: _Toc16768808]Allow flexibility such that Network node has option to select the assistance data delivery mechanism either via unicast or broadcast.
Even though on demand broadcast in NR reduces the overhead of constant broadcast but still the broadcast overhead occurs even when just one UE wants to obtain the assistance data. This is basically against the justification and motivation to introduce broadcast for Assistance Data.
Further, there are different variant of data, some requiring very high update rate and some requiring moderate to low update rate. Thus, for high update rate broadcast would be more appropriate and for moderate to low update rate unicast approach is beneficial.
Below we therefore propose to introduce an on demand unicast delivery.
From 36.355, we can see there are several posSIBs that have been defined. There may not be the need to support all of that or the operator may not have deployed all the techniques such as it may have deployed either of MAC or FKP or SSR. In such case, UE should be notified as which assistance data it can expect to obtain. UE can avoid sending MO-LR or posSIB RRC request in connected mode. Further, it can provide leverage to the network as out of the supported posSIBs which one of these UE can retrieve using broadcast or unicast as illustrated in the text proposal in the next section. 
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	pos-sib-type [12]
	assistanceDataElement

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

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

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

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	OTDOA Assistance Data  (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted








2.2	On Demand Unicast Delivery
On demand SI framework for broadcast is dependent upon the below parameter si-BroadcastStatus. This parameter Indicates if the SI message is being broadcasted or not.
si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting}

From UE perspective, if an SI message  is being broadcasted (si-BroadcastStatus = broadcasting), the UE can directly read the corresponding SI content according to the SI scheduling information from SIB1. However, if an SI message is not being broadcasted (si-BroadcastStatus = notBroadcasting), it can request the SI message by initiating the indicated Random-Access procedure for on demand SI request. Thus, even when a single UE requests the SI message, the broadcast has to be enabled. 

For positioning, the broadcast is more seen for scaling purpose when there are several UEs which require the same content. However, if there are not enough UEs requiring the service, unicast is always considered efficient because of higher data rate, lower latency, from security perspective integrity protection etc.

Thus, from Network perspective, it is desired to have unicast option. Network can inform to the UE that a certain SI currently can be retrieved only by means of unicast.

[bookmark: _Toc16768809]Introduce on demand unicast option in the positioning Scheduling information.


2.2.1 	MO-LR/SUPL Based




Figure 1: UE invokes MO-LR/SUPL Procedure when gNB specifies unicast

Based upon a threshold for a number of devices requiring positioning assistance data content, gNB decides whether to provide the data by means of unicast or by means of broadcast. 

[bookmark: _Toc16768810]MO-LR based on demand unicast procedure to deliver assistance data is supported. Alternatively, UE can use SUPL procedure.



Further as the Assistance data is delivered by LMF to gNB. gNB should be able to provide the data simply by RRC procedure; thus, without having the need for the UE to perform Core Network based procedures. 

[bookmark: _Toc16768804]The AD is available in gNB, thus gNB can also perform the delivery of assistance data.

2.2.2 	RRC Based

[image: ]


In RRC based, UE sends msg3 with UE ID and the required posSIB(s).
If gNB supports the assistance data delivery using SRB, it can broadcast the capability where upon the UE will initiate the RRC Connection Request, else the UE can initiate the MO-LR/SUPL procedure.

[bookmark: _Toc16768811]Optionally RRC based on demand unicast procedure to deliver assistance data is supported.

For RRC based, If UL-CCCH1 is used, then there is possibility to have more bits for SI-request else for 48 bits there can be only 5 spare bits which could still be ok for current posSIB representation if some generic grouping is done such that UE can specify either MAC, FKP or SSR; and accordingly NW provides then all the data related to MAC, FKP or SSR. Even for 64 bits some mapping would be required as the number of available bits are 20 and the total posSIB are more than 30.
[bookmark: _Hlk16076272]UL-CCCH1-Message
The UL-CCCH1-Message class is the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.
-- ASN1START
-- TAG-UL-CCCH1-MESSAGE-START


UL-CCCH1-Message ::=            SEQUENCE {
    message                         UL-CCCH1-MessageType
}

UL-CCCH1-MessageType ::=        CHOICE {
    c1                              CHOICE {
        rrcResumeRequest1               RRCResumeRequest1,
        posSystemInfoRequest		RRCSystemInfoRequestPosspare3 NULL,
        spare2 NULL,
        spare1 NULL

    },
    messageClassExtension SEQUENCE {}
}

-- TAG-UL-CCCH1-MESSAGE-STOP
-- ASN1STOP

RRCSystemInfoRequestPos-IEs ::=       SEQUENCE {
    ue-Identity                         InitialUE-Identity,
    posSIB-Request		                BIT STRING (SIZE (20))                               
}



[bookmark: _Ref189046994]3	Text Proposal
5.2.2.X.X	Request for on demand Positioning system information
The UE shall:
1>	if posSI-SchedulingInfo includes posSIB-Unicast and the corresponding posSIB-Unicast bit is set to 1
2>	if srb-Delivery is set to true 
3> initiate transmission of the RRCSetupRequestPos message in accordance with 5.3.3.3 corresponding to the posSIB bitmap that the UE requires to perform the positioning within the cell;
	2> else 
3> initiate the MO-LR or SUPL procedure in accordance with [TS 23.271] or [OMA SULP];

-- ASN1START
-- TAG-OTHER-SI-INFO-START

SIBXX-Pos-r16 ::=               SEQUENCE {
    posSchedulingInfoList-r16   SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r16,
	posSIB-Unicast				BIT STRING (SIZE (48))		OPTIONAL, 		--Need OP
	posSI-SRB-Delivery			BOOLEAN						OPTIONAL,		--Need OP
	...
}

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
	posSIB-Unicast 
The presence of this field indicates which posSIBs are supported by the network and can be obtained by means of unicast. The MSB represents posSibType1-1. If the value is 0 that would imply the posSibType1-1 is not supported whereas the value 1 would indicate that posSibType1-1 is supported. posSIBs that are not currently broadcasted and are supported should be obtained by means of unicast only.

	posSI-SRB-Delivery 
The presence of this field indicates whether unicast data is supported by means of RRC Procedure or MO-LR procedure. Value true indicates UE may use RRC procedure and value false means UE may use MO-LR procedure.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	LTE WI stated the objective of broadcasting assistance data to the UEs is for the purpose of scaling; i.e when there are large number of UEs requiring the same content.
Observation 2	The AD is available in gNB, thus gNB can also perform the delivery of assistance data.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Allow flexibility such that Network node has option to select the assistance data delivery mechanism either via unicast or broadcast.
Proposal 2	Introduce on demand unicast option in the positioning Scheduling information.
Proposal 3	MO-LR based on demand unicast procedure to deliver assistance data is supported. Alternatively, UE can use SUPL procedure.
Proposal 4	Optionally RRC based on demand unicast procedure to deliver assistance data is supported.
 





[bookmark: _In-sequence_SDU_delivery]References
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