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X Testing aspects

x.1 Scope

The scope of this chapter is to collect all testing related issues for UE positioning within UTRAN with respect to UE functionality.

Note: It needs to be clarified if Broadcast of Assistance Data is within the scope of this document.

x.1 Cell ID based method

x.1.1 General

x.1.2 UE based

In case of Cell ID based positioning, position estimate is always calculated in the network. Therefore this case is invalid.

x.1.3 UE assisted

x.1.3.1 Definitions

x.1.3.2 Conformance requirements

In case RNC requests Rx-Tx time difference type 1 measurement from the UE, the measured result shall be equal or better than the minimum specified accuracy. Also a report is always sent from UE to RNC.

x.1.3.3 Test purpose

In case RNC requests the UE to perform additional measurements, it shall also be verified that the UE reports the corresponding measurements back to RNC.

x.1.3.4 Method of test

x.1.3.4.1 Initial Conditions

- System Simulator

- User Equipment

- UE in RRC CELL_DCH

x.1.3.4.2 Test procedure

Step
Direction
Message
Comments


UE
SS



1
(
RRC MEASUREMENT CONTROL (DCCH)
RRC

2
UE
FDD: Performs Rx-Tx time difference type 1 measurement


3
(
RRC MEASUREMENT REPORT (DCCH)
RRC

x.1.3.4.3 Specific message contents

x.1.3.4.3.1 RRC Measurement Control message

x.1.3.4.3.2 RRC Measurement Report message

x.1.3.5 Test requirements

- after step 2 the UE shall report the Rx-Tx time difference type 1

x.2 OTDOA

x.2.1 General

x.2.2 UE based

x.2.2.1 Definitions

x.2.2.2 Conformance requirements

The UE shall report the following measurements with at least the minimum specified accuracy:

- SFN-SFN observed time difference type 2

- Rx-Tx time difference type 2

Note: It is ffs. whether Rx-Tx time difference type 2 is mandatory.

In case a UE is capable of applying IPDLs, the UE shall perform the SFN-SFN observed time difference type 2 measurement within these IPDLs.

The UE shall calculate its position estimate.

The UE shall also always send a Measurement Report to RNC.

Note: The minimum requirement for the position estimate may need to be specified.

x.2.2.3 Test purpose

It shall be verified that a UE reports the calculated position estimate back to RNC.

x.2.2.4 Method of test

x.2.2.4.1 Initial Conditions

- System Simulator

- If a UE is capable of applying IPDLs, they shall be applied
- downlink signalling with four different scrambling codes (0-3) shall be generated on one of the standard FDD reference test frequencies 
- Radio conditions (propagation conditions) to be applied is ffs.
- downlink transmissions shall have different offsets to each other
Note 1: The geographic distributions of NodeBs and relative position of UE/NodeB need to be specified. Whether several scenarios will be specified or not is ffs.
Note 2: When IPDLs are not applied, it needs to be asured that the hearability problem does not occur
- User Equipment

- UE in RRC CELL_DCH

- UE assistance data storage shall be empty

- UE position storage shall be empty

x.2.2.4.2 Test procedure

Step
Direction
Message
Comments


UE
SS



1
(
RRC MEASUREMENT CONTROL (DCCH)
RRC

2
UE
Performs SFN-SFN time difference type 2 measurement on neighbouring cells.

Performs Rx-Tx time difference type 2 measurement on  neighbouring cells in the active set.


3
UE
Position Calculation


4
(
RRC MEASUREMENT REPORT (DCCH)
RRC

Step 2
The reference and neighbouring cells to perform SFN-SFN observed time difference type 2 measurements on are indicated in the “UE positioning OTDOA assistance data” IE. If there is no reference cell included in this IE, the UE shall use the serving cell or one of the cells in the active set.
In case a UE is capable of applying IPDLs, the UE shall perform the measurement within these transmission gaps.

The neighbouring cells to perform the Rx-Tx time difference type 2 measurement on, are indicated in the“UE positioning OTDOA assistance data” IE. 
x.2.2.4.3 Specific message contents

x.2.2.4.3.1 RRC Measurement Control message


Information Element
Value/remark

Message Type
MEASUREMENT RESULTS

RRC transaction identifier
0

Measurement Identity
1

Measurement Command
Set to “Setup”

CHOICE Measurement Type
UE positioning measurement


> UE positioning reporting quantity



>> Method Type
UE based


>> Positioning Methods
OTDOA


>> Response Time
?? Integer(1,2,4, 8, 16, 32, 64, 128) seconds


>> Accuracy
?? Bitstring (7 bits)


>> GPS timing of cell frames wanted
This shall be set to TRUE if UE supports this measurement, otherwise it shall be set to FALSE


>> Multiple Sets
FALSE


>> Environment Characteristics 
?? Depends on decision by SA1 and RAN


> CHOICE Reporting criteria
Periodical reporting criteria


>> Periodical reporting criteria



>>> Amount of reporting
1


>>> Reporting Interval
250


> UE positioning OTDOA assistance data



>> UE positioning OTDOA reference cell info



>>> SFN
1 OPTIONAL, depends if SFN-SFN drift is included


>>> CHOICE mode
FDD


>>>>Primary CPICH info
0


>>> Frequency info
Not necessary?


>>> CHOICE PositioningMode
UE based


>>>>CHOICE cell position
Ellipsoid point, Elippsoid with altitude


>>>>> Lattitude sign
North/South


>>>>> Degrees of Latitude
0..2^23-1


>>>>> Degrees of Longitude
2^23..2^23-1


>>>>> Alltitude Direction
Height/Depth


>>>>> Altitude
Integer (0..215-1)


>>>> Round Trip Time
876.00 ... 2923.875 in steps of 0.0625 OPTIONAL!!


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16

*****NEIGHBOUR Cell 1*****



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
1


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE based


>>>> Cell Position



>>>>> Relative North
-20000..20000 seconds; scale factor 0.03


>>>>> Relative East
-20000..20000


>>>>> Relative Altitude
-4000..4000 metres


>>>> Fine SFN-SFN
0..0.9375 in steps of 0.0625


>>>> Round Trip Time
867.00..2923.875 in steps of 0.0625 OPTIONAL!!

*****NEIGHBOUR CELL 2*********



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
2


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE based


>>>> Cell Position



>>>>> Relative North
-20000..20000 seconds; scale factor 0.03


>>>>> Relative East
-20000..20000


>>>>> Relative Altitude
-4000..4000 metres


>>>> Fine SFN-SFN
0..0.9375 in steps of 0.0625


>>>> Round Trip Time
867.00..2923.875 in steps of 0.0625 OPTIONAL!!

*******NEIGHBOUR CELL 3**************



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
3


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE based


>>>> Cell Position



>>>>> Relative North
-20000..20000 seconds; scale factor 0.03


>>>>> Relative East
-20000..20000


>>>>> Relative Altitude
-4000..4000 metres


>>>> Fine SFN-SFN
0..0.9375 in steps of 0.0625


>>>> Round Trip Time
867.00..2923.875 in steps of 0.0625 OPTIONAL!!




x.2.2.4.3.2 RRC Measurement Report message
Information Element
Value/remark

Message Type


Measurement identity


Measured Results


>CHOICE Measurement
UE positioning Position estimate info

>>UE positioning Position Estimate info


>>> CHOICE mode
FDD

>>>> Primary CPICH Info
1..551

>>> CHOICE Position Estimate
Ellipsoide Point??

>>>> Ellipsoide Point



>>>>> Lattitude sign
North/South


>>>>> Degrees of Latitude
0..2^23-1


>>>>> Degrees of Longitude
2^23..2^23-1




x.2.2.5 Test requirements
After step 3 UE shall report the position estimate to RNC.

x.2.3 UE assisted

x.2.3.1 Definitions

x.2.3.2 Conformance requirements

The UE shall report the following measurements with at least the minimum specified accuracy:

- SFN-SFN observed time difference type 2

- Rx-Tx time difference type 2 

Note: It is ffs. whether Rx-Tx time difference type 2 is mandatory.

In case a UE is capable of applying IPDLs, the UE shall perform the SFN-SFN observed time difference type 2 measurement within these IPDLs.

The UE shall also always send a Measurement Report to RNC.

x.2.3.3 Test purpose

It shall be verified that a UE reports the measurement results back to RNC.

x.2.3.4 Method of test

x.2.3.4.1 Initial Conditions

- System Simulator

- If a UE is capable of applying IPDLs, they shall be applied 

Note: The geographic distributions of NodeBs and relative position of UE/NodeB need to be specified. Whether several scenarios will be specified or not is ffs.

- User Equipment

- UE in RRC CELL_DCH

- UE assistance data storage shall be empty

- UE position storage shall be empty

x.2.3.4.2 Test procedure

Step
Direction
Message
Comments


UE
SS



1
(
RRC MEASUREMENT CONTROL (DCCH)
RRC

2
UE
Performs SFN-SFN time difference type 2 measurement on neighbouring cells.

Performs Rx-Tx time difference type 2 measurement on  neighbouring cells in the active set.


3
(
RRC MEASUREMENT REPORT (DCCH)
RRC

Step 2
The reference and neighbouring cells to perform SFN-SFN observed time difference type 2 measurements on are indicated in the “UE positioning OTDOA assistance data” IE. If there is no reference cell included in this IE, the UE shall use the serving cell or one of the cells in the active set.
In case a UE is capable of applying IPDLs, the UE shall perform the measurement within these transmission gaps.

The neighbouring cells to perform the Rx-Tx time difference type 2 measurement on, are indicated in the“UE positioning OTDOA assistance data” IE. 
x.2.3.4.3 Specific message contents

x.2.2.4.3.1 RRC Measurement Control message

Note: OTDOA Assistance data needs to be included.
Information Element
Value/remark

Message Type
MEASUREMENT CONTROL

RRC transaction identifier
0

Measurement Identity
1

Measurement Command
Set to “Setup”

CHOICE Measurement Type
UE positioning measurement


> UE positioning measurement



> UE positioning reporting quantity



>> Method Type
UE assisted


>> Positioning Methods
OTDOA


>> Response Time
?? Integer(1,2,4, 8, 16, 32, 64, 128) seconds


>> Accuracy
?? Bitstring (7 bits)


>> GPS timing of cell frames wanted
This shall be set to TRUE if UE supports this measurement, otherwise it shall be set to FALSE


>> Multiple Sets
FALSE


>> Environment Characteristics 
?? Depends on decision by SA1 and RAN


> CHOICE Reporting criteria
Periodical reporting criteria


>> Periodical reporting criteria



>>> Amount of reporting
1


>>> Reporting Interval
250


> UE positioning OTDOA assistance data



>> UE positioning OTDOA reference cell info



>>> SFN
1 OPTIONAL, depends if SFN-SFN drift is included


>>> CHOICE mode
FDD


>>>>Primary CPICH info
0


>>> Frequency info
Not necessary?


>>> CHOICE PositioningMode
UE assisted


>>> IPDL parameters
This IE is needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16

*****NEIGHBOUR Cell 1*****



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
1


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE assisted

*****NEIGHBOUR CELL 2*********



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
2


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE assisted

*******NEIGHBOUR CELL 3**************



>> UE positioning OTDOA neighbour cell info



>>> CHOICE mode
FDD


>>>> Primary CPICH info
3


>>> IPDL parameters
This IE is only needed when UE supports IPDLs


>>>> IP spacing
5,7,10,15,20,30,40,50


>>>> IP length
5, 10


>>>> IP offset
0..9


>>>> seed
0..63


>>>>> Burst mode parameters



>>>>>> Burst Start
0..15


>>>>>> Burst Length
10..25


>>>>>> Burst freq
1..16


>>> SFN offset
This IE is only needed when UE supports IPDLs


>>> SFN-SFN relative time difference
0..38399 chips


>>> SFN-SFN drift
See 10.3.7.106 OPTIONAL!!


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infinity


>>> CHOICE PositioningMode
UE assisted


>>> Search Window Size
10, 40, 80 , 160, 320, 640, 1280, infibity


>>> CHOICE PositioningMode
UE assisted




x.2.2.4.3.2 RRC Measurement Report message
Information Element
Value/remark

Message Type


Measurement identity


Measured Results


>CHOICE Measurement
UE positioning measured results

>>UE positioning OTDOA measured results


>>> SFN
0..4095

>>> CHOICE mode
FDD

>>>> Reference cell ID
0

>>>> UE Rx-Tx time difference type 2
768.0..1279.9375 by step of 0.0625

>>> Neigbours


*********NEIGHBOUR CELL 1*************


>>>> CHOICE mode
FDD

>>>>> Neighbour Identity
1

>>>>> UE Rx-Tx time difference type 2
768.0..1279.9375 by step of 0.0625; OPTIONAL, only included if cell belongs to active set

>>>> UE positioning OTDOA quality


>>>>> Std Resolution
Bit string (2)

>>>>> Number of OTDOA measurement
Bit String (3)

>>>>> Std of OTDOA Measurements
Bit STring (5)

>>>> SFN-SFN observed time difference type 2
0..40961

*********NEIGHBOUR CELL 2*************


>>>> CHOICE mode
FDD

>>>>> Neighbour Identity
2

>>>>> UE Rx-Tx time difference type 2
768.0..1279.9375 by step of 0.0625; OPTIONAL, only included if cell belongs to active set 

>>>> UE positioning OTDOA quality


>>>>> Std Resolution
Bit string (2)

>>>>> Number of OTDOA measurement
Bit String (3)

>>>>> Std of OTDOA Measurements
Bit STring (5)

>>>> SFN-SFN observed time difference type 2
0..40961

*********NEIGHBOUR CELL 3*************


>>>> CHOICE mode
FDD

>>>>> Neighbour Identity
3

>>>>> UE Rx-Tx time difference type 2
768.0..1279.9375 by step of 0.0625; OPTIONAL, only included if cell belongs to active set

>>>> UE positioning OTDOA quality


>>>>> Std Resolution
Bit string (2)

>>>>> Number of OTDOA measurement
Bit String (3)

>>>>> Std of OTDOA Measurements
Bit STring (5)

>>>> SFN-SFN observed time difference type 2
0..40961

x.2.3.5 Test requirements

After step 3 UE shall report the measured results to RNC.

x.3 A-GPS

x.3.1 General

Note: It is unclear whether or not the specification of minimum accuracy requirements for GPS measurements or GPS derived position estimates is within the scope of 3GPP.

x.3.2 UE based

x.3.2.1 Definitions

x.3.2.2 Conformance requirements

The UE shall perform the following measurements:

- GPS measurements

If a UE is capable of performing the GPS timing of cell frames measurement, the UE shall report the UE GPS Timing of Cell Frames measurement with at least the minimum specified accuracy.
The UE shall calculate its position estimate.

The UE shall also always send a Measurement Report to RNC.

Note: The minimum requirements for the position estimate and GPS timing of cell frames measurement may need to be specified.

x.3.2.3 Test purpose

It shall be verified that a UE reports the calculated position estimate back to RNC. If a UE is capable of performing the GPS timing of cell frames measurement, then it shall report this measurement back to RNC.

x.3.2.4 Method of test

x.3.2.4.1 Initial Conditions

- System Simulator (Note: This may include a GPS Signal Simulator)

- if the UE is capable of performing GPS timing of cell frames measurement, the System Simulator shall indicate that GPS timing of cell frames is wanted

Note: The geometrical arrangement of GPS satellites, NodeBs and relative position of UE/NodeB need to be specified. Whether several scenarios will be specified or not is ffs.

- User Equipment

- UE in RRC CELL_DCH

- UE assistance data storage shall be empty

- UE position storage shall be empty

x.3.2.4.2 Test procedure

Step
Direction
Message
Comments


UE
SS



1
(
RRC MEASUREMENT CONTROL (DCCH)
RRC

2
UE
Performs GPS measurements on GPS satellite signals.


3
UE
Position Calculation

Performs GPS timing of cell frames measurement


4
(
RRC MEASUREMENT REPORT (DCCH)
RRC

x.3.2.4.3 Specific message contents

x.3.2.4.3.1 RRC Measurement Control message

Note: GPS Assistance data needs to be included.

x.3.2.4.3.2 RRC Measurement Report message

x.3.2.5 Test requirements

After step 3 UE shall report the position estimate. If the UE is capable of performing GPS timing of cell frames, then it shall also report this measurement to RNC.

x.3.3 UE assisted

x.3.3.1 Definitions

x.3.3.2 Conformance requirements

The UE shall perform the following measurements:

- GPS measurements

If a UE is capable of performing the GPS timing of cell frames measurement, the UE shall report the UE GPS Timing of Cell Frames measurement with at least the minimum specified accuracy.The UE shall also always send a Measurement Report to RNC.

Note: The minimum requirements for the GPS measurements and GPS timing of cell frames measurement may need to be specified.

x.3.3.3 Test purpose

It shall be verified that a UE reports the GPS measurements back to RNC. If a UE is capable of performing GPS timing of cell frames measurement, then it shall also report this measurementback to RNC.

x.3.3.4 Method of test

x.3.3.4.1 Initial Conditions

- System Simulator (Note: This may include a GPS Signal Simulator)

- if the UE is capable of performing GPS timing of cell frames measurement, the System Simulator shall indicate that GPS timing of cell frames is wanted.

Note: The geometrical arrangement of GPS satellites, NodeBs and relative position of UE/NodeB need to be specified. Whether several scenarios will be specified or not is ffs.

- User Equipment

- UE in RRC CELL_DCH

- UE assistance data storage shall be empty

- UE position storage shall be empty.

x.3.3.4.2 Test procedure

Step
Direction
Message
Comments


UE
SS



1
(
RRC MEASUREMENT CONTROL (DCCH)
RRC

2
UE
Performs GPS measurements on GPS satellite signals.


3
UE
Performs GPS timing of cell frames measurement


4
(
RRC MEASUREMENT REPORT (DCCH)
RRC

x.3.3.4.3 Specific message contents

x.3.3.4.3.1 RRC Measurement Control message

Note: GPS Assistance data needs to be included.

x.3.3.4.3.2 RRC Measurement Report message

x.3.3.5 Test requirements

After step 3 UE shall report the GPS measurements. In case a UE is capable of performing GPS timing of cell frames, it shall also report this measurement
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