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8.2 Position Calculation

8.2.1 General

The purpose of the Position Calculation procedure is to enable an SRNC to query an SAS for a position estimate of a
UE. The procedure uses connectionless signalling.

8.2.2 Successful Operation

SRNC SAS

POSITION CALCULATION
REQUEST >

POSITION CALCULATION
RESPONSE

Figure 1: Position Calculation procedure, Successful Operation

The procedure isinitiated with aPOSITION CALCULATION REQUEST message sent from the SRNC to the SAS.
When the SAS receives the POSITION CALCULATION REQUEST message, it shall calculate the UE position based
on the provided measurement data.

If the Initial UE Position Estimate |E isincluded in the POSITION CALCULATION REQUEST message, the SAS
shall use thisvalue for the calculation of the UE Position Estimate in case of A-GPS positioning methods are used. The
SAS may use this value for the calculation of the UE Position when any other methods are used.

If the Horizontal Accuracy Code |E and possibly the Vertical Accuracy Code |E are included in the POSITION
CALCULATION REQUEST message, the SAS shall use these valuesin order to assess whether the resulting position
estimation fulfills the requested accuracy.

Response M essage:

If the SAS was able to calculate the position estimate, it shall respond with aPOSITION CALCULATION RESPONSE
message.

If at least the Horizontal Accuracy Code |E was included in the POSITION CALCULATION REQUEST message and
the calcul ated position estimate fulfils the requested accuracy, the Accuracy Fulfilment Indicator |E with the value
"reguested accuracy fulfilled" shall be included in the POSITION CALCULATION RESPONSE message. If the
calculated position estimate does not fulfil the requested accuracy, the Accuracy Fulfilment Indicator |E with the value
"requested accuracy not fulfilled" shall beincluded in the POSITION CALCULATION RESPONSE message.
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8.2.3 Unsuccessful Operation

SRNC SAS

POSITION CALCULATION
REQUEST >

POSITION CALCULATION
FAILURE
<

Figure 2: Position Calculation procedure, Unsuccessful Operation

If the SAS is unable to perform the position estimate for any reason, it shall return a POSITION CALCULATION
FAILURE message to the SRNC.

Typical cause values are:
- Invalid reference information;
- Position calculation error: invalid GPS measured results;
- Initia UE Position Estimate missing;
- Processing Overload;
- Hardware Failure;

- O&M Intervention.

8.2.4 Abnormal Conditions

If the Vertical Accuracy Code |E isincluded and the Horizontal Accuracy Code |E is not included in the POSITION
CALCULATION REQUEST message, the SAS shall reject the procedure.-

[* Partly omitted */
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9.1.3 POSITION CALCULATION REQUEST
Table 6
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2.24 YES reject
Transaction ID M 9.2.2.28 -
Initial UE Position (0] Geographical YES reject
Estimate Area
9.2.2.6
GPS Measured Results 0..<maxNoOfSets GLOBAL reject
>
>GPS Measured M 9.2.2.12 -
Results
Cell-ID Measured 0..<maxNoOfMea GLOBAL reject
Results Sets surements>
>Cell-ID Measured M 9.2.2.31 -
Results Info List
OTDOA Measurement 0.1 YES reject
Group
>0OTDOA Reference M 9.2.2.34 -
Cell Info
>0OTDOA Neighbour 1.< -
Cell Info List maxNoOfMeasNC
ell >
>>0TDOA Neighbour M 9.2.2.33 -
Cell Info
>0OTDOA Measured 1..<maxNoOfMea -
Results Sets surements>
>>0TDOA Measured M 9.2.2.32 -
Results Info List
Horizontal Accuracy (0] 9.2.2.xX YES ignore
Code
Vertical Accuracy Code | O 9.2.2.yy YES ignore
Table 7
Range bound Explanation

MaxNoOfMeasNCell Maximum number of neighbouring cells on which information can be
reported. The value of MaxNoOfMeasCell is 32.

MaxNoOfSets Maximum number of sets of Measured Results included in the
Position Calculation Request message. The value for maxNoOfSets
is 3.

maxNoOfMeasurements Maximum number of Measurements of Cell-ID Measured Results

Info List and OTDOA Measured Results Info List included in the
Position Calculation Request message. The value for
maxNoOfMeasurements is 16.
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9.1.4

CR page 6

POSITION CALCULATION RESPONSE
Table 8
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
UE Position Estimate | M Geographical YES ignore
Area
9.2.2.6
Criticality Diagnostics | O 9.2.24 YES ignore
Accuracy Fulfilment (@] 9.2.2.77 YES ignore
Indicator

[* Partly omitted */
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9.2.2.XX Horizontal Accuracy Code
Table x1
IE/Group Name Presence Range IE Type and Semantics Description
Reference
Horizontal Accuracy Code M INTEGER( The requested accuracy "r"is
0..127) derived from the "Horizontal
Accuracy Code" k by
r=10x(1.1%1)
9.2.2.yy Vertical Accuracy Code
Table x2
IE/Group Name Presence Range IE Type and Semantics Description
Reference
Vertical Accuracy Code M INTEGER( The requested accuracy "v" is
0..127) derived from the "Vertical
Accuracy Code" k by
vV = 45x(1.025%-1).
9.2.2.2z Accuracy Fulfilment Indicator

This | E indicates whether the returned position estimate satisfies the requested accuracy or not.

Table x3

IE/Group Name Presence Range IE Type and Semantics Description
Reference
Accuracy Fulfilment Indicator M ENUMERATED
(requested
accuracy
fulfilled,
requested
accuracy not
fulfilled,

)

[* Partly omitted */
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9.3.3 PDU Definitions

PDU definitions for PCAP.

PCAP- PDU- Cont ent s {

itu-t (0)

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

| E paraneter types from ot her nodul es.

| MPORTS

Cause,

CriticalityDi agnostics,

GPS- UTRAN- TRU,

I nf or nat i onExchangel D,

I nf or mat i onReport Char acteri stics,
I nf or mat i onType,

Measur edResul t sLi st

Request edDat aVal ue,

Request edDat aVal uel nf or nati on,
UE- Posi ti onEsti mat e,

Cel | I d- Measur edResul t sSet s,
OTDOA- Measur enent Group,

Accur acyFul fil nent | ndi cator,

Hor i zont al Accur acyCode,

Verti cal AccuracyCode

FROM PCAP- | Es

Transacti onl D

FROM PCAP- ConmonDat aTypes

Pr ot ocol Ext ensi onCont ai ner{},
Pr ot ocol | E- Cont ai nerLi st{},
Prot ocol | E- Cont ai ner{},
Privat el E- Cont ai ner{},

PCAP- PRI VATE- | ES,

PCAP- PROTOCOL- EXTENSI ON,
PCAP- PROTOCCOL- | ES

FROM PCAP- Cont ai ners

i d- Cause,

id-CriticalityDi agnostics,
i d- GPS- UTRAN- TRU,

i d- I nformat i onExchangel D,

identified-organization (4) etsi
unt s- Access (20) nodul es (3) pcap(4) versionl (1) pcap-PDU Contents (1)

B R R R R R R

B R R R R R R

(0) nobil eDomai n (0)

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkkhkkkhkkhkkhkkhkkkkkkkkkkkkkkk*x*%x

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkkkkkkk*x*%x

i d- 1 nf or mati onExchangeObj ect Type- | nf Ex- Rprt,
i d- 1 nf or mat i onExchangeObj ect Type- | nf Ex- Rgst
i d- 1 nformati onExchangeObj ect Type- | nf Ex- Rsp,

i d-InformationReport Characteristics,

i d-1nformationType,

i d- GPS- Measur edResul t sLi st

i d- Request edDat aVal ue,

i d- Request edDat aVal uel nf or mat i on,
i d- Transacti onl D,

i d- UE- Posi ti onEsti mat e,

i d-Cel | | d- Measur edResul t sSet s,

i d- OTDOA- Measur enent Group,

i d- AccuracyFul fil mentl ndi cat or,

i d- Hori zont al Accur acyCode,

i d-Vertical AccuracyCode

FROMI PCAP- Const ant s;

PCSI TI ON CALCULATI ON REQUEST

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkkhkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkhkkhkkkkhkkkkkkkkkkkkkk*x*%x
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LR R R R R R R R R

Posi tionCal cul ati onRequest ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner { {PositionCal cul ati onRequest| Es} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {PositionCal cul ati onRequest Ext ensi ons} }
OPTI ONAL,
}
Posi ti onCal cul ati onRequest | Es PCAP- PROTOCOL- | ES :: = {
{ IDid-UE-PositionEstinate CRITI CALI TY reject TYPE UE-PositionEsti mate
PRESENCE optional } |
{ IDid-GPS- MeasuredResul tsLi st CRITI CALI TY reject TYPE MeasuredResul tsLi st
PRESENCE optional },
}
Posi ti onCal cul ati onRequest Ext ensi ons PCAP- PROTOCOL- EXTENSI ON : : = {
{ IDid-Cellld-MeasuredResul tsSets CRITI CALI TY rej ect EXTENSI ON Cel | | d- Measur edResul t sSet s
PRESENCE optional } |
{ I D id-OTDOA- Measur enent G oup CRITI CALI TY rej ect EXTENSI ON OTDOA- Measur enment G oup
PRESENCE optional } |
{ IDid-Horizontal AccuracyCode CRITI CALI TY ignore EXTENSI ON Hori zont al Accur acyCode
PRESENCE optional } |
{ IDid-Vertical AccuracyCode CRITI CALI TY ignore EXTENSI ON Verti cal AccuracyCode
PRESENCE optional 1},
}
- R R S S R S O R R R R R R R R
-- POSI TI ON CALCULATI ON RESPONSE
:: kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkhkkhkkhkkkkkkkkkkkkkkkk*x*%x
Posi ti onCal cul ati onResponse ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner { {PositionCal cul ati onResponsel Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {PositionCal cul ati onResponseExt ensi ons} }
OPTI ONAL,
}
Posi ti onCal cul ati onResponsel Es PCAP- PROTOCOL- | ES :: = {
{ IDid-UE-PositionEstinate CRITI CALI TY ignore TYPE UE-PositionEsti mate PRESENCE
mandatory } |
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE
opti onal 1,
}
Posi ti onCal cul ati onResponseExt ensi ons PCAP- PROTOCOL- EXTENSI ON : : = {
{ IDid-AccuracyFul filnmentlndicator CRITICALITY ignore EXTENSI ON AccuracyFul fil nentl ndi cator
PRESENCE optional },
}

[* Partly omitted */

934 Information Element Definitions

LR R R R R R R R R R

-- Information El enent Definitions

Khhkhhkhhhkhhkhhkhhhhhkhhkhhhhhkhhkhhhkhhkhhkhhhkhhkhhkhhkhkhkhhkhhkkhkhhkhkkkkk k%

PCAP- | Es {

itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
unt s- Access (20) nodul es (3) pcap(4) versionl (1) pcap-l1Es (2) }
DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

I MPORTS
maxNr OfF Errors,
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maxSat ,
maxSat Al manac,
maxNr Of Level s,
maxNr OF MeasNCel |,
maxNr OF Measur enent s,
maxNr O Poi nt s,
maxNr OF Expl nf o,
maxNr OF Set s

FROM PCAP- Const ant s

Criticality,

Pr ocedur eCode,

Prot ocol | E- I D,

Transacti onl D,

Tri ggeri ngMessage
FROM PCAP- CormonDat aTypes

Pr ot ocol Ext ensi onCont ai ner{},
PCAP- PROTOCOL- EXTENSI ON
FROM PCAP- Cont ai ners;

R R R R R R R R

-~ Accuracy Fulfilnent Indicator

R R R R R R R

AccuracyFul fil mentlndicator ::= ENUMERATED{
request ed- Accuracy-Ful fill ed,
r equest ed- Accur acy- Not - Ful fi |l | ed,

B R R R R R R R

-- Almanac and Satellite Health SIB

LR R R R R R R R R

[* Partly omitted */

B R R R R R R

-- Requested Data Val ue I nformation

B R R R R R R

Request edDat aVal uel nformation ::= CHO CE {
i nformati onAvail abl e I nf ormati onAvai | abl e,
i nf or mati onNot Avai | abl e I nf or nat i onNot Avai | abl e
}
I nformati onAvai |l abl e: : = SEQUENCE {
request edDat aVal ue Request edDat aVal ue,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { |nfornationAvail abl e- Ext| Es} }
OPTI ONAL,
}
I nf or nat i onAvai | abl e- Ext | Es PCAP- PROTOCOL- EXTENSI ON :: = {
}
I nformati onNot Avai | abl e ::= NULL

R R R R R R R R R

-- Horizontal Accuracy Code

R R R R R R R R R R

Hor i zont al Accur acyCode ©:= INTEGER (0..127)

R R R R R R R R R R R
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-- Vertical Accuracy Code

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkkhkkhkhkkhkhkkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkhkkkkkkkkkkkkkkkkk*x*%x

Verti cal Accur acyCode ;= INTEGER (0..127)

END
[* Partly omitted */

9.3.6 Constant Definitions

LR R R R R R R R

-- Constant definitions

Khhkhhkhhhkhhkhhkhhhhhkhhkhhhhhkhhkhhhhkhhkhhkhhkhhkhhkhhkhhkhhkhkhkhhkhkhkkhkkk k%

PCAP- Const ant s {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
unt s- Access (20) nodul es (3) pcap(4) versionl (1) pcap-Constants (4)

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

I MPORTS
Pr ocedur eCode,
Protocol | E-ID

FROM PCAP- ConrmonDat aTypes;

LR R R R R R SRR R

-- Elementary Procedures

B R R R R R R R

i d-Posi tionCal cul ation ProcedureCode ::= 1
id-Informati onExchangel nitiation ProcedureCode ::= 2
i d-1nformati onReporting ProcedureCode ::= 3
i d- 1 nformati onExchangeTer ni nati on ProcedureCode ::= 4
i d- I nformati onExchangeFai l ure ProcedureCode ::=5
id-Errorlndication ProcedureCode ::= 6
i d- privat eMessage ProcedureCode ::= 7

B R R R R R R R

-- Lists

Khkhhkhkhhkhhkhhkhhhhhkhhkhhhkhkhhkhhhhkhhkhhkhhkhhkhhkhhkhhkhhkkhkhkkhkkhkk k%

maxNr OF Errors I NTEGER :: = 256
max Sat I NTEGER ::= 16
maxSat Al manac I NTECER ::= 32
maxNr Of Level s | NTECER :: = 256
maxNr O Poi nt s I NTECER ::= 15
maxNr OF Expl nf o I NTEGER ::= 32
maxNr OF MeasNCel | I NTEGER ::= 32
maxNr OF Measur enment s I NTECER ::= 16
maxNr OF Set s I NTEGER ::= 3

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkkkkkkkkkkkkkkkk*x*%x

-- | Es

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkkhkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkhkkkkkkkkkkkkkkkkk*x*%x

i d- Cause Protocol IE-ID ::=1
id-CriticalityD agnostics Protocol IE-ID ::= 2
i d- GPS- UTRAN- TRU Protocol IE-ID ::= 3
i d- 1 nfor mati onExchangel D Protocol |E-1D ::= 4
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i d- 1 nformati onExchangeObj ect Type- | nf Ex- Rprt Protocol IE-ID ::=5

i d- 1 nf or mati onExchangeObj ect Type- | nf Ex- Rgst Protocol IE-ID ::= 6

i d- 1 nfor mati onExchangeObj ect Type- | nf Ex- Rsp Protocol IE-I1D ::= 7

i d-1nformati onReport Characteristics Protocol IE-1D ::= 8

id-1nformationType Protocol IE-ID ::= 9

i d- GPS- Measur edResul t sLi st Protocol IE-ID ::= 10
i d- Met hodType Protocol IE-1D ::= 11
i d- Ref Posi ti on- | nf Ex- Rgst Protocol IE-1D ::= 12
i d- Ref Posi ti on- | nf Ex- Rsp Protocol IE-1D ::= 13
i d- Ref Posi tion-Inf-Rprt Protocol |E-ID ::= 14
i d- Request edDat aVal ue Protocol IE-1D ::= 15
i d- Request edDat aVal uel nf or mati on Protocol IE-1D ::= 16
i d- Transactionl D Protocol |E-1D ::= 17
i d- UE- Posi tionEsti mate Protocol IE-1D ::= 18
i d-Cel | | d- Measur edResul t sSet s Protocol IE-ID ::= 20
i d- OTDOA- Measur enent Gr oup Protocol |E-1D ::= 22
i d- Accur acyFul fil nent | ndi cat or Protocol |E-1D ::= 23
i d- Hori zont al Accur acyCode Protocol |E-ID ::= 24
i d-Vertical AccuracyCode Protocol IE-1D ::= 25

END
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