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1	Introduction
Positioning is considered to be an important feature that 5G Networks can offer. With introduction of RTK and further enhanced PPP-RTK, it is possible to perform positioning with decimetre level of precision. This gives opportunity to UE based positioning methods which can rely on network assistance data to perform positioning on the device side. Example use cases are autonomous driving, driverless car, V2X positioning etc.
A modular assistance data for RTK GNSS correction using several schemes such as MAC, FKP, SSR have been defined in LTE and NR. The assistance data can be delivered using unicast, broadcast or combination of both. Besides in NR, it is possible to have an on-demand request and delivery.
The recent agreements:
Agreements:
· Broadcast of AD for UE-based DL positioning is supported in the specification but not mandated for any particular deployment.
· There is no requirement for a deployment to broadcast AD.
· UE-based and UE-assisted DL positioning AD go in separate posSIBs.

The contribution aims to discuss and define the on-demand delivery mechanisms for NR positioning assistance data.
[bookmark: _Ref178064866]2	Discussion
2.1	Scope of Positioning Assistance Data Delivery in Connected Mode
From the email discussion in [1] it seems that it is still unclear whether any positioning assistance data can be requested by the UE or only the assistance data that has been in the scope of broadcast. As specified in the agreement, NW may not include all the assistance data in the scope of broadcast. The static data and slow varying content may only be in the scope of unicast. It is possible for the UE to request the other data by means of LPP MO-LR. However, MO-LR has not been currently adopted by implementation. SA2 is going to study to provide an efficient MO-LR technique as part of Rel-17. This may take 2-3 years before it is readily available. Thus, in the meanwhile as the scope of UE based mechanism is gaining popularity, there should be flexible means for the UE to request the positioning assistance data and NW to deliver the content.
[bookmark: _Toc21033565]Current MO-LR version is not efficient and as such not implemented, and SA2 is going to study in Rel-17 to define a simplified MO-LR procedure. Nevertheless, this may take 2-3 years before it can be used.
[bookmark: _Toc21033561]UE is allowed to request any posSIB from the gNB while in connected mode.
2.2	Whether to use posSIB or posSI
It is still unclear why there would be issue if UE requests with granularity per SIB. It would be possible for the UE to include information about e.g. what GNSS ID it requests a SIB for in the SI request message. The meta data is already available to gNB and, based on these stored meta data, it performs the mapping of posSIBs to posSI. Thus, gNB is aware of posSIBs and thus the request by UE per posSIB is feasible and efficient.
Having said above, we think it is possible to design it per SI as well. The only concern is there should be distinction among the SI. The SI which are in the scope of broadcast and the SI that are in the scope of unicast. For the SI which are in the scope of broadcast, those may have a broadcast status {broadcasting, notBroadcasting}. These SI’s have a valid SI scheduling instance with respect to SI window and SI periodicity. From NW and UE perspective, these reserved resources would be used for the SI scheduling. In fact, it is easier for the NW to toggle between broadcast and notBroadcasting as the SI-scheduling instance is valid from the UE perspective. The UE is aware if the NW happens to broadcast and where to find the particular SI. However, the static data and slow varying data which are suitable for unicast, it will not have any SI-scheduling instance. Thus, these SI should have a list of SI messages with those that are for unicast and thus do not impact the scheduling of broadcast SI messages. A possible example is given below:
pos-SI-DeliveryStatus                  ENUMERATED {broadcasting, notBroadcasting, unicast}


[bookmark: _Toc21033562]If the posSI is adopted, a unicast option in the positioning si-BroadcastStatus is introduced.

2.2.1 	Design for the posSIB solution
From UE perspective, the request message may include which GNSS type, the UE is interested in getting the assistance data for as below. In terms of complexity, it is just setting a flag. So, it should be very trivial design.
    onDemandPosSIBRequest-SI-List       SEQUENCE    {
        requested-posSIB-List                   BIT STRING (SIZE (maxPosSIB-Message)),  --48bits
        requested-GNSS-id-r16                   ENUMERATED {gps, sbas, qzss, galileo, glonass, bds, ...}    OPTIONAL,
        requested-SBAS-id-r16                   ENUMERATED { waas, egnos, msas, gagan, ...}                 OPTIONAL,
        ...     

2.2.2 	Design for the posSI solution
From gNB perspective, the posSI-Scheduling Information would be as below.
The aspects that need to be taken into consideration for the SI message solution:
·  Unicast messages should not impact the scheduling of the broadcasted SI messages (broadcasting or notBroadcasting).
·  The UE needs to make sure that the SI request message is always encoded according to the latest SIBX (SIB that would host posSIB scheduling info).

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

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

PosSchedulingInfo-r16 ::=	SEQUENCE {
	posSI-Deliverytatus         ENUMERATED {broadcasting, notBroadcasting, unicast},
	posSI-Periodicity-r16		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512} OPTIONAL,
	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

	posSI-DeliveryStatus
Indicates whether certain posSI is being broadcast or not. posSI marked with unicast do not have a valid posSI-scheduling instance



2.3	SI Change Indication 
For positioning, there are value tag and expirationTimer info available per SIB as shown below in LPP. The same design could be reused for NR. Thus, this indication should be sufficient for the UE for SI change Indication.
	valueTag
This field is used to indicate to the target device any changes in the broadcast assistance data content. The valueTag is incremented by one, by the location server, every time a modified assistance data content is provided. This field is not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval.

	expirationTime
This field indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates when the broadcast assistance data content will expire.



[bookmark: _Toc21033563]Reuse the mechanism specified in LPP for SI change Notification.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Current MO-LR version is not efficient and as such not implemented, and SA2 is going to study in Rel-17 to define a simplified MO-LR procedure. Nevertheless, this may take 2-3 years before it can be used.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE is allowed to request any posSIB from the gNB while in connected mode.
Proposal 2	If the posSI is adopted, a unicast option in the positioning si-BroadcastStatus is introduced.
Proposal 3	Reuse the mechanism specified in LPP for SI change Notification.
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