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Introduction
In RAN#83, it has been decided to study on UE based positioning method [1]
Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]
In previous RAN2 meeting, it was agreed to support UE based using unicast assistance data delivery.
In this discussion paper, we further discuss the broadcast Vs unicast for OTDOA UE based procedure.
[bookmark: _Ref178064866]Discussion
In LTE, we followed a modular approach where each Assistance Data (AD) is represented by a posSIBType. The drawback of this approach was the increased number of bits to represent the posSIB. We can see some constraint while designing on demand request for certain posSIBType from UE. We should thus make a pragmatic decision in NR. Each new AD should be evaluated whether it is meaningful and efficient to be broadcasted and to define posSIB type or not. The positioning evolution with respect to satellite correction and improvements for NR OTDOA would continue, needing to define new types of AD in next releases; for instance, Sapcorda Sapa. Thus, at some point RAN2 should make a conscious decision as what benefits from broadcasting and what benefits from unicasting. 
[bookmark: _Toc16343991][bookmark: _Toc16495352][bookmark: _Toc16498263]RAN2 should not define a posSIBType just for the sake of need and a more pragmatic approach should be taken.
The TRP co-ordinate in LTE is represented by below fields:
[image: ]
The total size is around 100 bits. In NR, there may be few more parameters added to represent antenna array or beam related in TRP co-ordinate. Further, the TRP is associated with a cell ID. For each cell ID; 10bits needs to be appended. If ECGI is required, then it would be 48 bits. Further, Real Time Difference (RTD) would also be required which would have to be defined in pair of TRPs. Considering these aspects, there would be around 200 bits which would be required for one TRP and a pair of TRPs. Thus, only around 10 TRPs could be broadcasted in one SI which may not be adequate. Further, for OTDOA, it is not enough just to transmit the TRPs, the OTDOA neighbour cell, reference cell where each cell includes id, EARFCN and  many PRS parameter has to be included. 
[bookmark: _Toc16495353][bookmark: _Toc16498264][bookmark: _Toc16343992]The layer1 size limitation prohibits sending sufficient number of TRPs OTDOA AD in a SI message. Therefore, multiple SIs would be required for NR RAT OTDOA UE based. 
We need to evaluate the gains we will have against such multiple SI broadcast overhead for NR RAT OTDOA AD. Comparing SSR correction AD with NR RAT OTDOA AD, we can observe that the fastest changing SSR corrections are for the clock, and these have a typical update interval of every 5s. It would obviously make sense to broadcast this otherwise UE would have to be kept in connected mode for a long period which is power consuming. For NR RAT AD, the TRPs are static and would rarely vary.
[bookmark: _Toc16343993][bookmark: _Toc16495354][bookmark: _Toc16498265]SSR contents are fast varying and some are moderately varying, thus broadcast would be useful when multiple users need this. Further for fast varying content such as 5 sec, broadcast is suitable.
[bookmark: _Toc16343994][bookmark: _Toc16495355][bookmark: _Toc16498266]TRP co-ordinates are mainly fixed and it would be useful if UE obtains those once and stores it for future use. Constant broadcast of the static content is waste of NW resource. 
Further, RSTD measurement is only defined in connected state. Since, the posSIB is for idle mode UE, the UE would anyway have to transit to connected mode to perform the measurements, thus the broadcast of TRPs and other related parameters are inefficient. We need to wait for RAN1 to define the RSTD measurements for idle/inactive state.
[bookmark: _Toc16343995][bookmark: _Toc16495356][bookmark: _Toc16498267]RAN2 has to wait for RAN1 action on defining RSTD measurements in idle/inactive state.

For FR2 region, the PRS would be transmitted in beamforming fashion. There can be many beams which can be considered for PRS transmission thus NW needs to do some filtering to identify the correct beams. For UE assisted, while UE is performing RSTD measurements, it can send the PRS RSRP result which can be used to filter the beams suitable for PRS transmission. For UE based, UE may not transmit such info. The lack of this info may lead to high location inaccuracy. In FR2 a tight co-ordination between the UE and Network (i.e. gNB, LMF) is required. The UE feedback on measurement quality (Signal Strength, NLOS/LOS, uncertainty, error, etc.) to the Network would be needed to optimize the PRS resource with respect to beam selection for PRS transmission.
[bookmark: _Toc16495357][bookmark: _Toc16498268]To have a better accuracy, a tight co-ordination is needed among UE, gNB and LMF. Hence, it will not be feasible to operate UE based OTDOA NR RAT dependent positioning method in FR2 for broadcast based idle mode solution.
[bookmark: _Toc16498260][bookmark: _Toc16498280][bookmark: _Toc16832874]UE based OTODA Procedure is only supported by means of unicast signaling in FR2. 
[bookmark: _Toc16498261][bookmark: _Toc16498281][bookmark: _Toc16832875]TRP co-ordinates are obtained only via unicast. 
[bookmark: _Toc16343996]On the other hand, RTD can be candidate for broadcast and this can be optionally part of already defined UE Assisted OTDOA SIB without having to define a new SIB type for UE Based OTDOA.

UE-based positioning and subscriptions
Rel 15 introduced support for UE-based precise positioning based on periodic assistance data for GNS RTK. The access to the UE-based positioning where the AD is broadcasted can be user differentiated via subscription configurations. The subscription impacts what ciphering keys that are made available to the UE, which in turns impacts which broadcasted AD the UE can retrieve. It is reasonable to have the same ability to control access to AD for UE-based positioning via subscriptions
[bookmark: _Toc8838770][bookmark: _Toc16832876]Condition the support for UE-based NR RAT dependent positioning in Rel 16 on subscription data 
UE-based positioning and capabilities
The capabilities for different positioning components are quite detailed in the previous specification versions and are not separated in UE-based or UE-assisted. Therefore, it is important to introduce UE-based without dedicated capabilities. That means a UE indicating support for OTDOA, supports both UE-based and UE-assisted OTDOA.
[bookmark: _Toc8838771][bookmark: _Toc16832877]Condition the support for UE-based NR RAT dependent positioning in Rel 16 on capabilities for positioning features agnostic to UE-based or UE-assisted
In case there are concerns about the agnostic support for positioning features, there should be mandatory support for UE-assisted positioning features associated to a set of specific and listed causes in case UE-based positioning is supported. With devices effectively only supporting UE-assisted positioning for emergency calls, the operator gets very limited possibilities to monitor the network performance and to establish coverage maps. Therefore, it is suggested that the support for UE-assisted positioning together with UE-based is associated to a set of network management causes.
[bookmark: _Toc8838772][bookmark: _Toc16832878]Condition the support for UE-based NR RAT dependent positioning in Rel 16 on capabilities for positioning features agnostic to UE-based or UE-assisted, where the support for UE-assisted is at least associated to a defined set of causes including network management

Conclusion
In section 2 we made the following observations:
Observation 1	RAN2 should not define a posSIBType just for the sake of need and a more pragmatic approach should be taken.
Observation 2	Thelayer1 size limitation prohibits sending sufficient number of TRPs OTDOA AD in a SI message. Therefore, multiple SIs would be required for NR RAT OTDOA UE based.
Observation 3	SSR contents are fast varying and some are moderately varying, thus broadcast would be useful when multiple users need this. Further for fast varying content such as 5 sec, broadcast is suitable.
Observation 4	TRP co-ordinates are mainly fixed and it would be useful if UE obtains those once and stores it for future use. Constant broadcast of the static content is waste of NW resource.
Observation 5	RAN2 shall wait for RAN1 action on defining RSTD measurements in idle/inactive state.
Observation 6	To have a better accuracy, a tight co-ordination is needed among UE, gNB and LMF. Hence, it will not be feasible to operate UE based OTDOA NR RAT dependent positioning method in FR2 for broadcast based idle mode solution.

Based on the discussion in section 2 we propose the following:
Proposal 1	UE based OTODA Procedure is only supported by means of unicast signaling in FR2.
Proposal 2	TRP co-ordinates are obtained only via unicast.
Proposal 3	Condition the support for UE-based NR RAT dependent positioning in Rel 16 on subscription data
Proposal 4	Condition the support for UE-based NR RAT dependent positioning in Rel 16 on capabilities for positioning features agnostic to UE-based or UE-assisted
Proposal 5	Condition the support for UE-based NR RAT dependent positioning in Rel 16 on capabilities for positioning features agnostic to UE-based or UE-assisted, where the support for UE-assisted is at least associated to a defined set of causes including network management
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E - UTRANAccessPointPosition ::= SEQUENCE {     latitudeSign         ENUMERATED {north, south},     latitude           INTEGER  (0..8388607),     longitude           INTEGER  ( - 8388608..8388607),     direc tionOfAltitude       ENUMERATED {height,  depth },     altitude           INTEGER   (0..32767),     uncertaintySemi - major     INTEGER (0..127),     uncertaintySemi - minor     INTEGER (0..127),     orientationOfMajorAxis     INTEGER (0..17 9),     uncertaintyAltitude       INTEGER (0..127),     confiden ce           INTEGER (0..100),     ...  


