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1. Introduction and Background
Support for barometric pressure based altitude determination in UE-Based mode was introduced in LPP (36.355) in Rel-14 (RP-74, RP-162326):
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‘The ProvidedssistanceDatg message body in 2 LPP message is used by the location server to provide assistance data to
the target device either in response to a request from the target device or in an unsolicited manner.
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ProvidshssistenceDsva :i= SEQUENCE |
criticalbtensions | CHOLCE {
= cHoTCE {
providenssiscanceDataxs  ProvidsRssistanceDaca-rs-TEs,
Spare3 NULL, spare2 NULL, sparel NULL
i
criticalixtensionsFuture  SEQUENCE (}

)

ProvidshssisvenceDsta-z3-IEs 1= SEQUENCE {
comonlZsProvidehesistanceData | CommenlEsProvidehssistanceData | OPTIONAL, - Nesd ON
s-gnss-ProvideRssistanceData 5-GISS-Providenssistancabata OPTIONAL, - Nesd ON
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[image: image2.png]- Sensor-ProvideAssistanceData

The IE Sensor-ProvidedssistanceData is used by the location server to provide assistance data to assist in altitude

‘computation at the UE (e.z. for UE-based mode). It may also be used to provide Sensor positioning specific error
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Sensor-FrovidshesistanceDara-rls ::= SEQUENCE (
emsor-ssssstanceDatalizer1d Senor-assistenceDsvalisorils oprIONE,

Senzor-grrorsid Senorgrrorsis OPTION.
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Sensor-AssistanceDatalist-rid: = SEQUENCE
efPressure-rie  TWIEGER (-20000.10000)
refPosivion-rlt _ E1lipsoidPoincilithAlcicudshndlncarcaineyEllipsoid OPTIONAL, Neea o
refTemperacure-rii INTEGER (-64..63) opTrONa; Beea ot
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At the time of the change, this functionality was already provided in LPPe 1.0 (LPPe is a protocol extension to LPP defined by the Open Mobile Alliance and used in conjunction with LPP in both Control Plane and User Plane (e.g. SUPL) implementations). The changes introduced in LPP Rel-14 constitute a carry-over of an already existing feature in LPPe 1.0 enabling LPP to provide the same functionality as LPPe without actually invoking LPPe as an EPDU (Packed Data Unit Extension) in LPP. For the sake of illustration, here is the LPPe extension mechanism for ProvideAssistanceData in LPP:
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‘The ProvidedssistanceData message body in 2 LPP message is used by the location server to provide assistance data to
the target device either in response to 2 request from the farget device or in an unsolicited manner.
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ProvidshssistanceDsta :i= SEQUENCE {
criticalbxtensions  CHOLCE {
= cHoTCE {
providenssiscanceDataxs  ProvideRssiscanceDaca-rs-TEs,

Spares NULL, spare2 NULL, sparel NULL
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criticalixtensionsFuture  SEQUENCE (}

)

e soEEET §
ey e o EIm 2T
et I Y CPTIGGL, - Hand F
&

3

aswistop




[image: image5.png]- EPDU-Sequence

‘The EPDU-Sequence contins IEs that are defined externally to LPP by other organizations.
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EBDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF E2DU
maxEPDU INTZGER ::= 16
20y ::= sequENCE {
[ =PDU-Taenvifier,
=2D0-Boy. =PD0-Boay.
)
EPDU-Tdenzifier ::= SEQUENCE {
eDv-10 zeno-1D,
=PDUvame =000 tare opTIONAL,
k]
ERDU-ID ::= INTEGER (1..256)
ERDU-Name ::= VisibleString (SIZE (1..32))

EBDU-Body ::= OCTET STRING.
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EPDUID
‘This field provides a unique integer ID for the extemally defined positioning method. s value is assigned to the
extemal entit that defines the EPDU. See table Extemal PDU Identifier Definiton for a lst of exteral PDU ideniifers
defined i this version of the specification.

EPDU-Name
‘This field provides an optional character encoding which can be used o provide a quasi-unique name for an extemal
PDU - e.g., by containing the name of the defining organization and/or the name of the associated public or
proprietary standard for the EPDU.

EPDU-Body
‘The content and encoding of tis field are efined externally to LPP.

External PDU Identifier Definition
EPDUTD_|_EPDU Defining entity Wethod name Reference
T OWATOC OWA [PF extensions (LFPe] [ OMATSTPPEVI0 |
120)





The carry-over of Barometric (Atmospheric) Pressure Assistance Data from LPPe to LPP did unfortunately omit to include the all-important Period and Area IEs (in addition to the actual Reference Pressure). These parameters are intrinsic part of the corresponding Atmospheric Pressure Assistance Data in LPPe:
[image: image7.png]The OMA-LPPe-AtmosphericPressureAD is used to provide reference atmospheric pressure at nominal sea level, EGM96 to
the target.
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OMA-LPPe-AtmosphericEressureAD ::= SEQUENCE {
referencepressure INTEGER (-20000..10000),
[perica SEQUENCE {

OMA-LPPe-ValidityPeriod,

INTEGER (-128..127) opTIONAL,

} oPTIONAL,

B o |

OMA-LPPe-PressureValidityhrea,
INIEGER (-128..127) oPTIONAL,

INTEGER (-128..127) oPTIONAL,
opTIONAL,
i
OMA-LPPe-PressursValidityhres :i= SEQUENCE
centerzoint Ellipsoid-Point, —- coordinates of the cemter of the rectangular validity area
validivyAreaWidch INTEGER (1..128), —- units in Kilometers

validityAreakeight INTEGER (1..128), —- units in Kilometers
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2. Discussion
The period and area assistance data IEs provide the UE with a time window (validity period) and geographical area (validity area) that define the applicability i.e. validity of the provided barometric (atmospheric) pressure assistance data (reference pressure). In addition, period and area provide the UE with the temporal and spatial variation (drift and gradient) of the reference pressure (referencePressureRate and gN-pressure & gE-pressure IEs). Reference pressure drift and gradient is required to enable a non-stationary UE to adjust the provided reference pressure in line with the changing time and UE position through interpolation (at the point of time and location the reference pressure is “consumed” i.e. used, which will generally be different from the reference pressure at the time and location it was provided). Without drift and gradient information, any provided reference pressure assistance data will become stale quickly resulting in inaccurate altitude determination. 

3. Conclusion

Missing period and area IEs in the atmospheric pressure assistance data (reference pressure refPressure-r14) in LPP will lead to stale reference pressure assistance data and its associated problems as outlined above and render the UE unable to perform UE-based barometric altitude determination. This can be overcome by adding the missing periodic and area IEs to LPP. A corresponding CR is provided in R2-1813668 Sensor Assistance Data Elements Correction.
