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1
Introduction

In Release 7 of the PCAP protocol, the SAS-centric mode of PCAP operation has been introduced in TS 25.453 to assist support of U-TDOA, where the SAS determines, initiates and controls the positioning method to be used for each positioning request. 
This contribution highlights some remaining problems associated with the latest version of the PCAP specification and proposes some remedies. 
A draft CR proposal is included in the appendix of this contribution. 
2
General
For all currently defined positioning methods a data base of certain UTRAN specific parameter needs to be maintained in the system. This data base includes at least UTRAN Cell Identifier together with the geographical coordinates of the base stations, and other relevant information needed for a particular positioning method or positioning mode. This other information may include absolute or relative timing of Node B transmissions, IPDL configuration parameter, Frequency Information, Primary Scrambling Code Information, etc. For simplicity, this data base is referred to a “cell data base” in the following. 
In the PCAP RNC-centric mode of operation (Release 5 and 6) this database is always (and only) stored and maintained by the RNC. In case the RNC interacts with the SAS for position calculation, all relevant parameters from this data base are made available to the SAS using the PCAP messages (PCAP POSITION CALCULATION REQUEST). However, in the latest version of the specification, for Release 7 SAS-centric mode of operation, the cell data base needs to be available in both, RNC and SAS. Depending on positioning method or mode and as described in the following sections, some parameters are stored in RNC and others in SAS, or in both, RNC and SAS. 
Storage of UTRAN and configuration dependent parameters at two different nodes increases the probability of a mismatch between the two data bases and increases the effort required for maintaining this data base with up-to-date information. It is also inefficient, since – as described in the following – the RNC would send information to the SAS which is already available in the SAS, and SAS would send information to an RNC which is not needed in the RNC. 
3
Message Sequence for Cell-ID/OTDOA/A-GPS for SAS-centric Mode
To ease the discussion in the following sections, the signalling message flows for the Cell-ID, OTDOA, and A-GPS positioning methods in SAS centric mode of operation are summarized in Figure 1 below.

As specified in the UE positioning Stage 2 TS 25.305, the initial PCAP message from RNC to the SAS in case of SAS-centric mode is the PCAP POSITION INITIATION REQUEST message, which contains the same parameters as received in the RANAP LOCATION REPORTING CONTROL message together with the UE positioning capabilities and the UTRAN Cell Identifier of the serving cell. 

The corresponding PCAP POSITION INITIATION RESPONSE message sent from the SAS back to the RNC contains the parameters the RNC has to forward to the core network in the RANAP LOCATION REPORT message. 

The message pair or pairs in between and the parameters contained are specific to the individual positioning methods an SAS can invoke, and will be discussed in the following sections. 
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Figure 1: Message flow for SAS-centric operation using UE-based/UE-assisted methods.
4
GPS Positioning Method

4.1
Introduction
In case the SAS invokes A-GPS positioning it would send the PCAP POSITION ACTIVATION REQUEST message to the RNC containing any positioning instructions associated with that positioning method and possible A-GPS assistance data. The RNC would use the information provided by the SAS to generate the RRC MEASUREMENT CONTROL message which is finally sent to the UE, as shown in Figure 1. The parameters for A-GPS operation in these two messages are summarized (at a high level) in Table 1 below.  

After performing the desired GPS measurements, the UE would report the results in the RRC MEASUREMENT REPORT message, and the RNC would forward parameters received from the UE in a PCAP POSITION ACTIVATION RESPONSE message.  The parameters in these two messages are summarized in Table 2 below.

The items in Table 1 and Table 2 highlighted are sources for potential erroneous or suboptimal A-GPS processing. The section numbers in parenthesis for each highlighted item refer to the following subsections where these items are discussed and recommendations are given.
Table 1: Information content for SAS ( RNC ( UE messages in case of A-GPS positioning.
	SAS ( RNC
	RNC ( UE

	PCAP POSITION ACTIVATION REQUEST
	RRC MEASUREMENT CONTROL

	> Positioning Method 
>> Method Type

>> Selected Positioning Method
> Environment Characterization
	> UE Positioning Reporting Quantity
>> Method Type

>> Positioning Methods

>> Horizontal Accuracy (sec. 4.2)
>> Vertical Accuracy  (sec. 4.2)
>> GPS Timing of Cell Wanted  (sec. 4.2) 
>> Additional Assistance Data Request  (sec. 4.2)
>> Environment Characterization

	
	> Measurement Validity  (sec. 4.2)

	> RNC Response Time

   250…64000 msec
	> Reporting Criteria

>> Reporting Interval

     250…64000 msec

	> GPS Assistance Data

>> Requested Data Value 
>>> Almanac

>>> UTC Model
>>> Ionospheric Model
>>> Navigation Model

>>> DGPS Corrections

>>> Reference Time
       without TUTRAN-GPS Measurement Value Information
       (sec. 4.3)
>>> Acquisition Assistance

       without TUTRAN-GPS Measurement Value Information
       (sec. 4.3)
>>> Real Time Integrity
>> TUTRAN-GPS Measurement Value Information
     (sec. 4.3)
	> UE Positioning GPS Assistance Data

>> Almanac

>> UTC Model

>> Ionospheric Model

>> Navigation Model
>> DGPS Corrections

>> Reference Time

     With TUTRAN-GPS Measurement Value Information
     (sec. 4.3)
>> Acquisition Assistance

     With  TUTRAN-GPS Measurement Value Information
     (sec. 4.3)
>> Real-Time Integrity
>> Reference Position (sec. 4.4)



Table 2: Information content for UE ( RNC ( SAS messages in case of A-GPS positioning.
	UE ( RNC
	RNC ( SAS

	RRC MEASUREMENT REPORT
	PCAP POSITION ACTIVATION RESPONSE

	In case of UE-based:

> Position Estimate Info
>> Reference Time (sec. 4.5)
     (UTRAN Ref Time, GPS Ref Time, Cell Time)
>> Position Estimate
	In case of UE-based:
> UE Position Estimate

	In case of UE-assisted:

> GPS Measured Results
>> Reference Time
     (UTRAN Ref Time, GPS Ref Time) (sec. 4.5)
>> Measurement Parameters
     (Pseudo-ranges, etc.)
	In case of UE-assisted:
> GPS Measured Results

>> Reference Time

     GPS Ref Time only (sec. 4.5)
>> Measurement Parameters

     (Pseudo-ranges, etc.)


4.2
Positioning Instructions

The SAS initiates A-GPS positioning method by sending a PCAP POSITION ACTIVATION REQUEST message to the SRNC containing the required positioning method and any assistance data and instructions associated with that positioning method (TS 25.305). The positioning instructions needed for A-GPS positioning method include (see UE positioning measurement IE in RRC specification, 25.331 clause 10.3.7.100 and Table 1 above):

1. Method Type (MS-based, MS-assisted, etc.)

2. Positioning Methods (GPS)

3. Horizontal/Vertical Accuracy

4. GPS Timing of Cell Wanted

5. Additional Assistance Data Request

6. Environment Characterization

7. Measurement Validity (i.e., CELL_DCH, all states except DCH, all states)

8. Response Time (implicitly contained in the reporting criteria).

Some of these positioning instructions (i.e., 1, 2, 6) are selected by SAS, some need to be selected in close coordination between SAS and RNC (i.e., 8), and others are selected by RNC (3, 4, 5, 7). However, this may result in inefficient A-GPS operation and unnecessary complexity: 

1. GPS Timing of Cell Wanted:
Since the A-GPS assistance data sent from the SAS to the RNC may include UTRAN-GPS timing information, a data base of cell timing may be maintained in the SAS. However, if RNC sets this positioning instruction to TRUE, it would imply that the data base of UTRAN timing information needs to be independently maintained in both RNC and SAS, resulting in potential data base conflicts and inefficiency.

2. Additional Assistance Data Request:
Since the SAS selects the positioning method, mode and assistance data, it would also have all information available to decide whether or not the UE is allowed to ask for more assistance data, in case the SAS made invalid assumptions about the assistance data maintained and stored by the UE. In the current version of the specification, this decision is implicitly made by the SAS when selecting the assistance data, and explicitly by the RNC. If both nodes make inconsistent assumptions, the A-GPS operation would be inefficient (e.g., RNC may set the Additional Assistance Data request to FALSE, but SAS has sent a reduced assistance data set to the RNC based on the assumption that the UE maintains valid assistance data).

3. Horizontal/Vertical Accuracy:
These IEs are sent from the RNC to the SAS in the initial PCAP POSITION INITIATION REQUEST message and need to be send to the UE from the RNC in case the SAS selects UE-based A-GPS. In the current version of the specification, the RNC would select the Horizontal/Vertical Accuracy to be sent to the UE. 
The SAS would also use the Horizontal/Vertical Accuracy obtained in the PCAP POSITION INITIATION REQUEST to determine the Accuracy Fulfilment Indicator, which is sent from the SAS to the RNC in the PCAP POSITION INITIATION RESPONSE message (clause 9.1.14 of TS 25.453). For efficient operation, the RNC and SAS need to use the same values for the Horizontal/Vertical Accuracy codes. A potential mismatch can be avoided if the SAS decides on the positioning instructions. 
Note: The Positioning Priority IE is also sent from the RNC to the SAS in the PCAP POSITION INITIATION REQUEST message (clause 9.1.13 of TS 25.453) and back from the SAS to the RNC in a PCAP POSITION ACTIVATION REQUEST message (clause 9.1.16 of TS 25.453). It is unclear why this is not also done for the Horizontal/Vertical Accuracy IEs.

Proposed Solution: All positioning instructions relevant for A-GPS positioning operation should be selected by the SAS when the SAS determines the A-GPS positioning mode and assistance data to avoid any potential conflict between RNC and SAS selected parameter. The SAS has all relevant information available in the UE positioning capability IE provided by the RNC in the PCAP POSITION INITIATION REQUEST (clause 9.1.13 of TS 25.453). Currently, not all information in the UE positioning capability is ever used by the SAS. E.g., the provided Support for GPS Timing of Cell Frames Measurement and Support for UE Assisted GPS Measurement Validity in CELL_PCH and URA_PCH states are currently useless information for an SAS (clause 9.2.2.51 of TS 25.453).

4.3

TUTRAN-GPS Measurement Value Information

In a PCAP POSITION ACTIVATION REQUEST message, the SAS may provide TUTRAN-GPS Measurement Value Information (see Table 1 in section 4.1 above). This information may be needed in the Reference Time and Acquisition Assistance. The TUTRAN-GPS Measurement Value Information sent from the SAS to the RNC include (clause 9.2.2.58 in TS 25.453):

1. Primary Scrambling Code, which identifies the UTRAN cell.

2. SFN and GPS time stamp information (SFN, TUTRAN-GPS)

3. Quality of the time stamp (TUTRAN-GPS Quality)

4. Drift Rate of the time stamp (TUTRAN-GPS Drift)

5. Quality of the drift rate (TUTRAN-GPS Drift Rate Quality)

The RNC would have to use these values to construct the final Reference Time and Acquisition Assistance IEs according to clause 10.3.7.96 and 10.3.7.88 of the RRC specification 25.331, and sent them to the UE as part of the A-GPS assistance data. The Reference Time and Acquisition Assistance data IEs sent from the SAS to the RNC in the Requested Data Value IE (clause 9.2.2.26 in TS 25.453) include only the TOW msec, because the Requested Data Value IE was designed for RNC-centric mode of operation. This means, that the RNC has to construct and insert the corresponding UTRAN GPS Timing of Cell Frames at exactly the time (TOW msec) for which the SAS calculated the acquisition assistance parameter (code phase, Doppler, etc.). I.e., the SAS would select the “coarse time” (TOW msec) and RNC would have to select the “fine time” (TUTRAN-GPS), corresponding to the TOW msec. If RNC and SAS select different times, the assistance data would be useless and A-GPS operation may fail. In addition, some information provided by the SAS (i.e. TUTRAN-GPS Drift Quality) can not be sent to the UE. 

Proposed Solution: The SAS should provide the complete Reference Time and Acquisition Assistance, each in a single IE in order to avoid a potential mismatch. The UTRAN-GPS timing relation should be directly added in the Reference Time (9.2.2.15 in TS 25.453 ) and Acquisition Assistance IE (9.2.2.8 in TS 25.453) as optional fields. 
4.4
Reference Location

In case the SAS selects A-GPS positioning method, it has to determine the positioning instructions and assistance data based on the information received from the RNC in a PCAP POSITION INITIATION REQUEST. As mentioned in section 3, the information received includes UE Positioning Capabilities and UTRAN Cell Identifier of the Node B serving the target UE. Based on this information, the SAS determines the required assistance data and sends this data to the RNC in a PCAP POSITION ACTIVATION REQUEST message. Some assistance data depends on the location of the UE, and therefore, the UTRAN Cell Identifier is made available to the SAS. 
The PCAP POSITION ACTIVATION REQUEST sent from the SAS to the RNC will then include all determined assistance data. For the A-GPS assistance data, the Release 5/Release 6 available Requested Data Value IE is re-used (clause 9.2.2.26 of TS 25.543), as shown in Table 1 in section 4.1 (left column). Since the Requested Data Value IE has been designed for RNC-centric mode of operation, the Reference Location assistance data cannot be transferred to the RNC. As a consequence, RNC would have to determine the Reference Location based on the UC-ID previously sent to the SAS in a PCAP POSITION INITIATION REQUEST message. Apart from being inefficient, this may have serious impacts on the A-GPS operation if SAS and RNC select a different Reference Location (e.g., the Reference Location chosen by the SAS to determine location dependent assistance data and the Reference Location selected by the RNC and sent to the UE may be different).  

Proposed Solution: The Reference Location should be added to the Requested Data Value IE. In that case, the SAS would select a Reference Location based on the available UC-ID of the serving cell (as obtained from the PCAP POSITION INITIATION REQUEST message) and possible other information, e.g., from a previous location request. Also, the need for maintaining a cell location data base at two different places (RNC and SAS) would be avoided. 
4.5
A-GPS Position Measurement Response

The measurement report sent by the UE to the RNC in case of A-GPS may include (see also Table 2 in section 4.1 above):
1. In case of UE-based (see clause 10.3.7.109 in RRC specification 25.331):

a. Reference Time when the location estimate is valid. The UE has three choices available:

i. UTRAN Reference Time

ii. GPS Reference Time only

iii. Cell Timing

b. Position Estimate

2. In case of UE-assisted (see clause 10.3.7.93 in RRC specification 25.331):

a. Reference Time when the location estimate is valid. The UE has two choices available:

i. UTRAN Reference Time

ii. GPS Reference Time only

b. Measurement Parameters (code-phase, etc.)

The parameters sent from the RNC to the SAS in a PCAP POSITION ACTIVATION RESPONSE message include in case of UE-based only the UE Position Estimate, i.e. parameter 1.b above, and 1.a is missing; and in case of UE-assisted include GPS Reference Time and Measurement Parameters, i.e. 2.a.ii, and 2b above and 2.a.i is missing (see also Table 2 in section 4.1 above). 
If the GPS Timing of Cell Wanted IE is set to TRUE in the positioning instructions (see also section 4.2 above), the information reported by the UE (UTRAN Reference Time) cannot be forwarded to the SAS for both, UE-based and UE-assisted mode. This may mean that both, RNC and SAS maintain an independent data base of cell timing information. 
Note: Although, an SAS may have cell timing information available from other sources (e.g., U-TDOA LMUs), the UE measurement reports may provide additional information or information for particular cells where timing information is not available by other means. 

For UE-based mode, any time stamp information is currently missing in the PCAP POSITION ACTIVATION RESPONSE message. Hence, the SAS does not know when the location estimate performed by the UE is valid. 

Proposed Solution: All UE reported measurement parameters should be forwarded to an SAS in a PCAP POSITION ACTIVATION RESPONSE message. The missing parameters identified above should be added to the individual information elements. 
4.6

Additional Assistance Data Request

The UE may request additional assistance data from the RNC in case the provided assistance data are not sufficient. In that case, the UE would send an RRC MEASUREMENT REPORT message with a list of assistance data required. 
In the current version of the specification, the RNC would have to instigate the PCAP Information Exchange procedure to obtain assistance data from an SAS (as opposed to simply forward the request in a PCAP POSITION ACTIVATION RESPONSE message) as shown in Figure 2 below. 
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Figure 2: Message flow for SAS-centric operation using A-GPS and additional assistance data request.
However, since the PCAP Information Exchange procedure was designed for RNC-centric mode of operation, the RNC can not request UTRAN cell timing or Reference Location information from an SAS. (Only in a PCAP POSITION ACTIVATION REQUEST message, the SAS can provide the UTRAN-GPS measurement value information). Note also, when invoking this procedure, the RNC has to indicate the accuracy of the UTRAN-GPS timing information available in the RNC (see clause 9.1.6 of TS 25.453 (GPS-UTRAN Time Relationship Uncertainty), which implies that the cell data base with UTRAN-GPS timing is independently maintained by both, RNC and SAS. 

In addition, for the existing PCAP Information Exchange procedure, the RNC has to select the Reference Location and sent it in form of geographical coordinates to the SAS. This would mean that the cell data base needs to be available in both, RNC and SAS. This could be avoided if in case of SAS-centric mode the UTRAN Cell-Identifier is delivered to the SAS in the PCAP INFORMATION EXCHANGE INITIATION REQUEST message, as it is done in all other PCAP messages for SAS-centric mode (e.g., PCAP POSITION INITIATION REQUEST, PCAP POSITION PARAMETER MODIFICATION message). 

Proposed Solution: Add the UTRAN-GPS timing relation directly in the Reference Time (9.2.2.15) and Acquisition Assistance IE (9.2.2.8) as optional fields, in the same way as in the RRC specification 25.331. In that case, the RNC can request Reference Time and Acquisition Assistance in a PCAP INFORMATION EXCHANGE INITIATION REQUEST message (clause 9.1.6 of TS 25.453) and the SAS can provide UTRAN-GPS timing relation if available in the SAS and requested by the UE.
In addition, the UTRAN Cell Identifier should be added to the PCAP INFORMATION EXCHANGE INITIATION REQUEST in order to avoid a cell data base in both SAS and RNC for SAS-centric mode. The Reference Location should be added to the Information Type IE (clause 9.2.2.22 of TS 25.453) so that the SAS can provide a Reference Location if requested by the RNC. 
4.7
Recommendation for A-GPS Positioning Method in SAS-Centric Mode

As described in the previous subsections, in the current version of the PCAP Release 7 specification, the SAS can not provide all positioning instructions and assistance data to the RNC and the RNC can not provide all UE measurement variables to the SAS (compare also Stage 2 TS 25.305, clause 6.6.5.1.3 and 10.7), which may result in inefficient or erroneous A-GPS operation. The missing information highlighted in Table 3 and Table 4 below are proposed to be added to the PCAP messages.
Table 3: Proposed additional information content for PCAP POSITION ACTIVATION REQUEST message (highlighted in yellow).
	SAS ( RNC
	RNC ( UE

	PCAP POSITION ACTIVATION REQUEST
	RRC MEASUREMENT CONTROL

	> Positioning Method 

>> Method Type

>> Selected Positioning Method

>> Horizontal Accuracy

>> Vertical Accuracy

>> GPS Timing of Cell Wanted

>> Additional Assistance Data Request
> Environment Characterization
	> UE Positioning Reporting Quantity

>> Method Type

>> Positioning Methods

>> Horizontal Accuracy

>> Vertical Accuracy

>> GPS Timing of Cell Wanted

>> Additional Assistance Data Request
>> Environment Characterization

	> Measurement Validity (FFS)
	> Measurement Validity 

	> RNC Response Time

   250…64000 msec
	> Reporting Criteria

>> Reporting Interval

     250…64000 msec

	> GPS Assistance Data

>> Requested Data Value 

>>> Almanac

>>> UTC Model
>>> Ionospheric Model
>>> Navigation Model

>>> DGPS Corrections

>>> Reference Time

       with TUTRAN-GPS Measurement Value Information
>>> Acquisition Assistance

       with TUTRAN-GPS Measurement Value Information
>>> Real Time Integrity

>>> Reference Position
	> UE Positioning GPS Assistance Data

>> Almanac

>> UTC Model

>> Ionospheric Model

>> Navigation Model
>> DGPS Corrections

>> Reference Time

     With TUTRAN-GPS Measurement Value Information

>> Acquisition Assistance

     With  TUTRAN-GPS Measurement Value Information

>> Real-Time Integrity

>> Reference Position



Table 4: Proposed additional information content for PCAP POSITION ACTIVATION RESPONSE message (highlighted in yellow).
	UE ( RNC
	RNC ( SAS

	RRC MEASUREMENT REPORT
	PCAP POSITION ACTIVATION RESPONSE

	In case of UE-based:

> Position Estimate Info

>> Reference Time 
     (UTRAN Ref Time, GPS Ref Time, Cell Time)
>> Position Estimate
	In case of UE-based:

> Reference Time 
     (UTRAN Ref Time, GPS Ref Time, Cell Time)
> UE Position Estimate

	In case of UE-assisted:

> GPS Measured Results

>> Reference Time
     (UTRAN Ref Time, GPS Ref Time)

>> Measurement Parameters
     (Pseudo-ranges, etc.)
	In case of UE-assisted:

> GPS Measured Results

>> Reference Time

     (UTRAN Ref Time, GPS Ref Time)
>> Measurement Parameters

     (Pseudo-ranges, etc.)


5
Cell-ID Positioning Method
5.1
Introduction

In case the SAS invokes Cell-ID positioning method, the messages between the SAS, RNC and UE would have the general content as summarized in Table 5 and 6 below. (For Cell-ID positioning, UE and Node B measurements (at the same time epoch) are required.)
The items highlighted in Table 6 results in unnecessary complexity. The section numbers in parenthesis for each highlighted item refer to the following subsections where these items are discussed and recommendations are given.
Table 5: Information content for SAS ( RNC ( UE messages in case of Cell-ID positioning.
	SAS ( RNC
	RNC ( UE

	PCAP POSITION ACTIVATION REQUEST
	RRC MEASUREMENT CONTROL

	> Positioning Method 

>> Method Type

>> Selected Positioning Method

> Environment Characterization
	> UE Positioning Reporting Quantity

>> Method Type

>> Positioning Methods

>> Environment Characterization

	> RNC Response Time

   250…64000 msec
	> Reporting Criteria

>> Reporting Interval

     250…64000 msec


Table 6: Information content for UE/Node B ( RNC ( SAS messages in case of Cell-ID positioning.
	UE ( RNC
	RNC ( SAS

	RRC MEASUREMENT REPORT
	PCAP POSITION ACTIVATION RESPONSE

	UE positioning measured results

> OTDOA measured results (for all measured cells)

>> SFN (time stamp)

>> Primary CPICH Info of measured cell

>> Rx-Tx Type 2 measurements

>> Quality of The Rx-Tx measurements

Intra/Inter-frequency measured results
> Pathloss
	> Cell-ID measured results (for all measured cells);

>> UC-ID of the measured cells

>> coordinates of the measured cells (sec. 5.2)
>> Rx-Tx Type 2 measurements

>> Quality of the Rx-Tx measurements

>> Pathloss 
X

X
X
>> Round Trip Time



	Node B ( RNC
	

	NBAP DEDICATED MEASUREMENT INITIATION RESPONSE
	

	> Dedicated Measurement Value

>> Round Trip Time

>> CFN (time stamp)
	


5.2
Data Base Issues
The SAS receives the initial PCAP POSITION INITIATION REQUEST message from the RNC including the UC-ID of the serving cell as mentioned in section 3 above. This UC-ID would serve as an initial position estimate using the geographical coordinates corresponding to this UC-ID as stored in the SAS. 

The UE measurement results are delivered to the SAS in a PCAP POSITION ACTIVATION RESPONSE message using the in Release 6 existing Cell-ID Measured Results Sets IE, originally designed for RNC-centric mode of operation (clause 9.2.2.31 of TS 25.453). This IE includes the UC-ID of the UE measured cells together with its geographical coordinates. Hence, a data base of cell locations would need to be available in both, RNC and SAS. Since the SAS must have in any case a data base with geographical coordinates of the cell locations, the information provided by the RNC in the Cell-ID Measured Results Sets IE is redundant, and requires for an RNC to maintain a database of cell locations, although, it is not needed for the positioning operation.  

Proposed Solution: The geographical cell coordinates should be made optional in the Cell-ID Measured Results Info List sent from the RNC to the SAS (i.e., the item highlighted in yellow in Table 6 is not provided by the RNC in SAS-centric mode). In that case, the same IE could be used for RNC- and SAS-centric operation without the need for redundant data storage and transfer. 
6
OTDOA Positioning Method

6.1
Introduction

In case the SAS invokes OTDOA positioning method, the messages between the SAS, RNC and UE would have the general content as summarized in Table 7 and Table 8 below. 

The items highlighted are discussed in the following subsections as indicated in parenthesis. 
Table 7: Information content for SAS ( RNC ( UE messages in case of OTDOA positioning.
	SAS ( RNC
	RNC ( UE

	PCAP POSITION ACTIVATION REQUEST
	RRC MEASUREMENT CONTROL

	> Positioning Method 

>> Method Type

>> Selected Positioning Method

> Environment Characterization
	> UE Positioning Reporting Quantity

>> Method Type

>> Positioning Methods

>> Environment Characterization

	> RNC Response Time

   250…64000 msec
	> Reporting Criteria

>> Reporting Interval

     250…64000 msec

	> OTDOA Assistance Data

> OTDOA Reference Cell Info
>> SFN

>> Primary Scrambling Code

>> Frequency Info

>> Reference Cell Position (if UE-based)

>> Round Trip Time (if UE-based)
>> IPDL Parameters

> OTDOA Neighbour Cell Info
>> Primary Scrambling Code

>> Frequency Info

>> IPDL Parameters

>> SFN Offset

>> SFN-SFN RTD

>> SFN Offset Validity

>> SFN-SFN Drift

>> Search Window Size

>> Relative cell positions (if UE-based)

>> Fine SFN-SFN RTD (if UE-based)

>> Round Trip Time (if UE based)
	> OTDOA Assistance Data
> OTDOA Reference Cell Info
>> SFN

>> Primary Scrambling Code

>> Frequency Info

>> Reference Cell Position (if UE-based)

>> Round Trip Time (if UE-based)
>> IPDL Parameters
> OTDOA Neighbour Cell Info
>> Primary Scrambling Code

>> Frequency Info

>> IPDL Parameters

>> SFN Offset

>> SFN-SFN RTD

>> SFN Offset Validity

>> SFN-SFN Drift

>> Search Window Size

>> Relative cell positions (if UE-based)

>> Fine SFN-SFN RTD (if UE-based)

>> RTD Quality (if UE-based) (sec. 6.2)
>> Round Trip Time (if UE based)


Table 8: Information content for UE ( RNC ( SAS messages in case of OTDOA positioning.
	UE ( RNC
	RNC ( SAS

	RRC MEASUREMENT REPORT
	PCAP POSITION ACTIVATION RESPONSE

	In case of UE-assisted:

> OTDOA measured results

>> SFN (time stamp) (sec 6.3)
>> Primary Scrambling Code of Reference Cell

>> Rx-Tx Type 2 measurement of Reference Cell

>> Quality of Reference Cell Rx-Tx measurement

>> Neighbour Cell measurements
>>> Primary Scrambling Code

>>> Frequency Info

>>> Rx-Tx Type 2 measurement

>>> Quality of Reference Cell Rx-Tx measurement

>>> SFN-SFN Type 2 measurement

>>> Quality of SFN-SFN Type 2 measurement
	In case of UE-assisted:

> OTDOA measured results; maximum 16 measurement sets

>> UC-ID of the measured cells (sec. 6.4)
>>SFN-SFN Type 2 measurement

>>Quality of SFN-SFN Type 2 measurement

>> Measurement Delay (sec. 6.3)
     (Difference between SFN time stamp of RTDs and 
     SFN time stamp of UE measurements)

	In case of UE-based:

> Position Estimate Info

>> Reference Time (sec. 6.3)
     (Cell Time)
>> Position Estimate

	In case of UE-based:

> UE Position Estimate


As can be seen from Table 7 left column, in case the SAS invokes UE-based OTDOA, the assistance data delivered from the SAS to the RNC may contain the UTRAN Round Trip Time measurements for all cells in the active set. Also, as can be seen from Table 8, the UE reported Rx-Tx Time Difference measurement information is not forwarded to the SAS. Hence, in case of OTDOA positioning, the SAS has to invoke the Cell-ID positioning method immediately before invoking OTDOA.  The Cell-ID positioning method would provide the UTRAN Round Trip Time measurements for all cells in the active set together with UE Rx-Tx Time Difference Measurement information.
6.2
OTDOA Assistance Data

As can be seen from Table 7 above, in case the SAS invokes OTDOA positioning method the SAS provides all positioning instructions and assistance data to the RNC, which the RNC requires to forward to the UE in a RRC MEASUREMENT CONTROL message. However, the quality of the Real Time Difference (RTD) is missing in the PCAP POSITION ACTIVATION REQUEST message in case the SAS invokes UE-based OTDOA. 
Proposed Solution: Add the RTD Quality Information to the OTDOA Assistance Data IE in clause 9.2.2.59 of TS 25.453.  
6.3
OTDOA Measurement Response
As shown in Table 8 above, in case of UE-based OTDOA the UE reports the time stamp (SFN) when the location estimate is valid. Similar as in case of GPS positioning method and as described in section 4.5, the time stamp information is needed in the SAS in order to know when the location estimate performed by the UE is valid.  
Also, as shown in Table 8 above, a Measurement Delay has to be provided by the RNC to the SAS in the PCAP POSITION ACTIVATION RESPONSE message. According to the semantics description is clause 9.2.2.32 of TS 25.453, this measurement delay spans the time between SFN time stamp in the assistance data and the time stamp reported by the UE. However, this semantics description is only valid for RNC-centric mode, since it refers to information elements never used in SAS-centric mode (see clause 9.2.2.32 of TS 25.453, Table 71). Since the assistance data are provided by the SAS in case of SAS-centric mode, the SAS would know the measurement delay explicitly if all UE measurement variables are reported to the SAS. 

Proposed Solution: Similar as in A-GPS (section 4.5) all UE measurement parameters should be forwarded to the SAS. 
6.4
Mapping of Primary Scrambling Code to UC-ID
In the PCAP POSITION ACTIVATION RESPONSE message as shown in Table 8 right column, the UE measured cells are identified with the UTRAN Cell Identifier in the PCAP POSITION ACTIVATION RESPONSE message. This means the RNC is responsible to map the UE reported (and possible ambiguous) Primary CPICH info into the unambiguous UTRAN Cell Identifier. (Note, that the UE identifies the measured cells with the primary scrambling code only, which may not always have an unambiguous mapping to UTRAN Cell-Identifier). Possible ambiguities in this mapping could be detected in the position calculation process. However, the current specification requires the mapping of scrambling code to UTRAN Cell-Identifier to be done in the RNC.

Proposed Solution: The SAS should get the OTDOA measured results as reported by the UE. In that case, the RNC would not need to maintain any additional and possible redundant data base, and would not need to perform the mapping of primary scrambling code to UC-ID.

6.5
Recommendation for OTDOA Positioning Method in SAS-Centric Mode

As described in the previous subsections, in the current version of the PCAP Release 7 specification, the SAS can not provide all assistance data to the RNC and the RNC can not provide all UE measurement variables to the SAS, which may result in inefficient OTDOA operation. The missing information highlighted in Table 9 and Table 10 below are proposed to be added to the PCAP messages.

Table 9: Proposed additional information content for PCAP POSITION ACTIVATION REQUEST message (highlighted in yellow).
	SAS ( RNC
	RNC ( UE

	PCAP POSITION ACTIVATION REQUEST
	RRC MEASUREMENT CONTROL

	> Positioning Method 

>> Method Type

>> Selected Positioning Method

> Environment Characterization
	> UE Positioning Reporting Quantity

>> Method Type

>> Positioning Methods

>> Environment Characterization

	> RNC Response Time

   250…64000 msec
	> Reporting Criteria

>> Reporting Interval

     250…64000 msec

	> OTDOA Assistance Data

> OTDOA Reference Cell Info
>> SFN

>> Primary Scrambling Code

>> Frequency Info

>> Reference Cell Position (if UE-based)

>> Round Trip Time (if UE-based)
>> IPDL Parameters

> OTDOA Neighbour Cell Info
>> Primary Scrambling Code

>> Frequency Info

>> IPDL Parameters

>> SFN Offset

>> SFN-SFN RTD

>> SFN Offset Validity

>> SFN-SFN Drift

>> Search Window Size

>> Relative cell positions (if UE-based)

>> Fine SFN-SFN RTD (if UE-based)

>> RTD Quality (if UE-based)
>> Round Trip Time (if UE based)
	> OTDOA Assistance Data

> OTDOA Reference Cell Info
>> SFN

>> Primary Scrambling Code

>> Frequency Info

>> Reference Cell Position (if UE-based)

>> Round Trip Time (if UE-based)
>> IPDL Parameters
> OTDOA Neighbour Cell Info
>> Primary Scrambling Code

>> Frequency Info

>> IPDL Parameters

>> SFN Offset

>> SFN-SFN RTD

>> SFN Offset Validity

>> SFN-SFN Drift

>> Search Window Size

>> Relative cell positions (if UE-based)

>> Fine SFN-SFN RTD (if UE-based)

>> RTD Quality (if UE-based) 

>> Round Trip Time (if UE based)


Table 10: Proposed additional information content for PCAP POSITION ACTIVATION RESPONSE message (highlighted in yellow).
	UE ( RNC
	RNC ( SAS

	RRC MEASUREMENT REPORT
	PCAP POSITION ACTIVATION RESPONSE

	In case of UE-assisted:

> OTDOA measured results

>> SFN (time stamp) 

>> Primary Scrambling Code of Reference Cell

>> Rx-Tx Type 2 measurement of Reference Cell

>> Quality of Reference Cell Rx-Tx measurement

>> Neighbour Cell measurements
>>> Primary Scrambling Code

>>> Frequency Info

>>> Rx-Tx Type 2 measurement

>>> Quality of Reference Cell Rx-Tx measurement

>>> SFN-SFN Type 2 measurement

>>> Quality of SFN-SFN Type 2 measurement
	In case of UE-assisted:

> OTDOA measured results; maximum 16 measurement sets

>> SFN (time stamp)
>> Primary Scrambling Code
>>SFN-SFN Type 2 measurement

>>Quality of SFN-SFN Type 2 measurement

	In case of UE-based:

> Position Estimate Info

>> Reference Time
     (Cell Time)
>> Position Estimate
	In case of UE-based:

>> Reference Time
     (Cell Time)
> UE Position Estimate


7
Summary 
In this contribution, several inconsistencies in the current specification for SAS-centric PCAP operation have been described. 
A CR proposal to solve the problems summarized in this contribution is included in the Annex A. 

A
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9.1.6
Information Exchange Initiation Request

Table 10

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	–
	

	Information Exchange ID
	M
	
	9.2.2.19
	
	YES
	reject

	CHOICE Information Exchange Object Type
	M
	
	
	
	YES
	reject

	 >Reference Position
	
	
	
	
	–
	

	>>Reference Position Estimate/UE Initial Position
	C-RNC-centric
	
	Geographical Area
9.2.2.6
	
	–
	

	>> UTRAN Cell Identifier
	C-SAS-centric
	
	9.2.2.37
	
	–
	

	Information Type
	M
	
	9.2.2.22
	
	YES
	reject

	Information Report Characteristics
	M
	
	9.2.2.21
	
	YES
	reject

	GPS-UTRAN Time Relationship Uncertainty
	C-GPS
	
	9.2.2.18
	
	YES
	reject


Table 11

	Condition
	Explanation

	GPS
	The IE shall be present if the information requested in the Information Type IE contains GPS-related data and the SAS operates in RNC-centric mode.

	RNC-centric
	The IE shall be present if SAS operates in RNC-centric mode

	SAS-centric
	This IE shall be present if the SAS operates in SAS-centric mode


9.1.16
position activation request
Table 17d

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	–
	

	Positioning Method
	M
	
	9.2.2.55
	
	YES
	reject

	RNC Response Time
	M
	
	Positioning Response Time

9.2.2.69
	Indicates the interval of allowed for a RNC response 
	YES
	ignore

	Positioning Priority
	O
	
	9.2.2.53
	
	YES
	ignore

	Environment Characterisation
	O
	
	9.2.2.62
	
	YES
	ignore

	U-TDOA Positioning
	
	0..1
	
	Only present if Positioning Method is U-TDOA
	YES
	reject

	>U-TDOA Bit Count
	M
	
	9.2.2.56
	Used if UE is in CELL_FACH mode
	–
	

	>U-TDOA Time Interval
	M
	
	9.2.2.57
	Used if UE is in CELL_FACH mode
	–
	

	GPS Positioning
	
	0..1
	
	Only present if Positioning Method is A-GPS
	YES
	reject

	>Requested Data Value
	M
	
	9.2.2.26
	
	–
	

	>GPS Positioning Instructions

	M

	
	9.2.2.81

	
	
	

	OTDOA Assistance Data
	
	0..1
	
	Only present if Positioning Method is OTDOA
	YES 
	reject

	> UE Positioning OTDOA Assistance data
	M
	
	9.2.2.59
	
	–
	


9.1.17
position activation response
Table 17e

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	UE Position Estimate
	O
	
	UE Position Estimate Info 9.2.2.82
	Position information for UE based positioning methods
	YES
	ignore

	GPS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	reject

	>GPS Measured Results
	M
	
	9.2.2.12
	
	–
	

	Cell-ID Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>Cell-ID Measured Results Info List
	M
	
	9.2.2.31
	
	–
	

	OTDOA Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>OTDOA Measured Results Info List
	M
	
	9.2.2.32
	
	–
	

	UTDOA Group
	O
	
	9.2.2.74
	
	YES
	reject


Table 17f

	Range bound
	Explanation

	MaxNoOfSets
	Maximum number of sets of Measured Results included in the Position Activation Response 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 Activation Response message. The value for maxNoOfMeasurements is 16.


9.2.2.8
GPS Acquisition Assistance

This IE contains parameters that enable fast acquisition of the GPS signals in UE-assisted GPS positioning.

Table 33

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GPS TOW msec
	M
	
	INTEGER (0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).

	UTRAN GPS reference time
	O
	
	
	May only be present in SAS-centric mode. 

	> UTRAN GPS timing of cell frames
	M
	
	Integer(0 ... 2322431999999)
	GPS timing of cell frames in steps of 1 chip.

	>CHOICE mode
	O
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	M
	
	Primary Scrambling Code 9.2.2.46
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>TDD
	
	
	
	

	>SFN
	M
	
	Integer (0..4095)
	The SFN which the UTRAN GPS timing of cell frames time stamps.

	Satellite information
	
	1..<maxSat>
	
	

	   >SatID
	M
	
	INTEGER (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [10].

	   >Doppler (0th order term)
	M
	
	INTEGER (-2048..2047)
	Scaling factor 2.5Hz

	   >Extra Doppler
	
	0..1
	
	

	      >>Doppler (1st order term)
	M
	
	INTEGER (-42..21)
	Scaling factor 1/42

	      >>Doppler Uncertainty
	M
	
	ENUMERATED (12.5,25,50,100,200,…)
	In Hz

	   >Code Phase 
	M
	
	INTEGER (0..1022)
	In Chips, specifies the centre of the search window

	   >Integer Code Phase 
	M
	
	INTEGER (0..19)
	Number of 1023 chip segments

	   >GPS Bit number 
	M
	
	INTEGER (0..3)
	Specifies GPS bit number (20 1023 chip segments)

	   >Code Phase Search Window
	M
	
	ENUMRATED (1023,1,2,3,4,6,8,12,16,24,32,48,64,96,128,192)
	Specifies the width of the search window.

	   >Azimuth and Elevation
	
	0..1
	
	

	      >>Azimuth
	M
	
	INTEGER (0..31)
	Scaling factor 11.25 Degrees

	      >>Elevation
	M
	
	INTEGER (0..7)
	Scaling factor 11.25 Degrees


Table 34

	Range bound
	Explanation

	MaxSat
	Maximum number of satellites for which data is included in this IE.


9.2.2.12
GPS Measured Results

The purpose of this information element is to provide reported GPS measurement information from the SRNC to the SAS.

Table 39

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Reference Time
	M
	
	
	

	> UTRAN GPS reference time
	
	
	
	

	>>UE GPS timing of cell frames
	M
	
	INTEGER (0.. 37158911999999)
	GPS Time of Week in units of 1/16th UMTS chips according to [13].

	>> CHOICE mode
	M
	
	
	

	>>> FDD
	
	
	
	

	>>>> Primary CPICH Info
	M
	
	Primary Scrambling Code
9.2.2.46
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>> TDD
	
	
	
	

	>> Reference SFN
	M
	
	INTEGER (0..4095)
	The SFN for which the location is valid. This IE indicates the SFN at which the UE timing of cell frames is captured.

	> GPS reference time only
	
	
	
	

	> GPS TOW msec
	M
	
	INTEGER (0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE. 



	Measurement Parameters
	
	1..<maxSat>
	
	

	   >Satellite ID
	M
	
	INTEGER (0..63)
	

	   >C/No
	M
	
	INTEGER (0..63)
	The estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the measurement. It is given in units of dB-Hz (Typical levels will be in the range of 20 – 50 dB-Hz).

	   >Doppler
	M
	
	INTEGER (-32768..​32768)
	Hz, scale factor 0.2.

	   >Whole GPS Chips
	M
	
	INTEGER (0..1022)
	Unit in GPS chips

	   >Fractional GPS Chips
	M
	
	INTEGER (0..(210-1))
	Scale factor 2-10

	   >Multipath Indicator
	M
	
	ENUMERATED (NM, low, medium, high)
	See note 1

	   >Pseudorange RMS Error
	M
	
	INTEGER (0..63)
	See note 2


NOTE 1:
Table 41 gives the mapping of the multipath indicator field.

NOTE 2:
Table 42 gives the bitmapping of the Pseudorange RMS Error field.

Table 40

	Range bound
	Explanation

	MaxSat
	Maximum number of satellites for which data is included in this IE.


Table 41

	Value
	Multipath Indication

	NM
	Not measured

	Low
	MP error < 5m

	Medium
	5m < MP error < 43m

	High
	MP error > 43m


Table 42

	Value
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P

	0
	000
	000
	0.5
	P < 0.5

	1
	001
	000
	0.5625
	0.5 <= P < 0.5625

	i
	X
	Y
	0.5 * (1 + x/8) * 2y
	xi-1 <= P < xi

	62
	110
	111
	112
	104 <= P < 112

	63
	111
	111
	--
	112 <= P


9.2.2.15
GPS Reference Time

Table 49

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GPS Week
	M
	
	INTEGER (0..1023)
	

	GPS TOW msec
	M
	
	INTEGER (0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).



	UTRAN GPS reference time
	O
	
	
	May only be present in SAS-centric mode. 

	>UTRAN GPS timing of cell frames
	M
	
	INTEGER
(0..2322431999999)
	UTRAN GPS timing of cell frames in steps of 1 chip

	>CHOICE mode
	O
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	M
	
	Primary Scrambling Code 9.2.2.46
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>TDD
	
	
	
	

	>SFN
	M
	
	INTEGER

(0..4095)
	The SFN which the UTRAN GPS timing of cell frames time stamps.

	>SFN-TOW Uncertainty
	O
	
	ENUMERATED (lessThan10, moreThan10)
	This field indicates the uncertainty of the relation GPS TOW/SFN. lessThan10 means the relation is accurate to at least 10 ms.

	>TUTRAN-GPS drift rate
	O
	
	INTEGER (0, 1, 2, 5, 10, 15, 25, 50, -1, -2, -5, -10, -15, -25, -50)
	in 1/256 chips per sec.

	GPS TOW Assist
	
	0.. <maxSat>
	
	

	   >SatID
	M
	
	INTEGER (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [10].

	   >TLM Message
	M
	
	BIT STRING (14)
	

	   >Anti-Spoof 
	M
	
	BOOLEAN
	

	   >Alert
	M
	
	BOOLEAN
	

	   >TLM Reserved
	M
	
	BIT STRING (2)
	


Table 50

	Range bound
	Explanation

	MaxSat
	Maximum number of satellites for which data is included in this IE.


9.2.2.22
Information Type
The Information Type indicates which kind of information the SAS shall provide.

Table 58
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Information Type
	
	
	
	

	   >Implicit
	
	
	
	

	      >>Method Type
	M
	
	9.2.2.25
	

	   >Explicit
	
	
	
	

	      >>Explicit Information
	
	1..<maxnoofExpInfo>
	
	

	         >>>CHOICE Explicit 

               Information Item 
	M
	
	
	

	            >>>>Almanac and 

                    Satellite Health
	
	
	NULL
	

	            >>>>UTC Model
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	            >>>>Ionospheric 

                   Model
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	            >>>>Navigation 

                   Model
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	               >>>>>Nav. Model                           

                     Additional Data
	
	0..1
	
	

	                  >>>>>>GPS 

                               Week
	M
	
	INTEGER (0..1023)
	

	                  >>>>>>GPS_Toe
	M
	
	INTEGER (0..167)
	GPS time of ephemeris in hours of the latest ephemeris set 

	                  >>>>>>T-Toe limit
	M
	
	Integer (0..10)
	ephemeris age tolerance in hours

	                  >>>>>>Satellite 

                          related data
	
	0..<maxSat>
	
	

	                     >>>>>>>SatID
	M
	
	INTEGER (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [10].

	                     >>>>>>>IODE
	M
	
	INTEGER (0..255)
	Issue of Data Ephemeris for SatID

	            >>>>DGPS 

                    Corrections
	
	
	NULL
	

	            >>>>Reference Time
	
	
	NULL
	

	            >>>>Acquisition 

                    Assistance
	
	
	NULL
	

	            >>>>Real Time 

                   Integrity
	
	
	NULL
	

	            >>>>Almanac and 

                Satellite Health SIB
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	           >>>> Reference
                    Location
	
	
	NULL
	May only be present in SAS-centric mode.


Table 59

	Range Bound
	Explanation

	maxnoofExpInfo
	Maximum number of Explicit Information supported in one Information Exchange.

	MaxSat
	Maximum number of satellites for which data is included in this IE.


9.2.2.26
Requested Data Value

The Requested Data Value contains the relevant data concerning the ongoing information exchange.

Table 64

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GPS Almanac and Satellite Health
	O
	
	9.2.2.9
	

	GPS UTC Model
	O
	
	9.2.2.17
	

	GPS Ionospheric Model
	O
	
	9.2.2.11
	

	GPS Navigation Model
	O
	
	9.2.2.13
	

	DGPS Corrections
	O
	
	9.2.2.5
	

	GPS Reference Time
	O
	
	9.2.2.15
	

	GPS Acquisition Assistance 
	O
	
	9.2.2.8
	

	GPS Real Time Integrity
	O
	
	9.2.2.14
	

	Almanac and Satellite Health SIB
	O
	
	9.2.2.1
	

	GPS Transmission TOW
	O
	
	9.2.2.16
	

	GPS Reference Position
	O
	
	Geographical Area 9.2.2.6
	May only be present in SAS-centric mode


9.2.2.31
Cell-ID Measured Results Info List

This IE contains the Cell-ID measurements of signals associated with one or more cells.

Table 69

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Cell-ID Measured Results Info
	
	1..< maxNoOfMeasNCell >
	
	

	>UC-ID
	M
	
	9.2.2.37
	The identifier of the measured cell.

	>UTRAN Access Point Position with Altitude
	C-RNC-centric
	
	9.2.2.36
	Exact geographical position of the base station antenna.

	>Geographical Area
	O
	
	9.2.2.6
	May only be present in RNC-centric mode

	>Round Trip Time Info
	
	0..1
	
	FDD only

	>>UE Rx-Tx Time Difference Type 2
	M
	
	INTEGER

(0..8191)


	According to mapping in [13].

	>>UE Positioning Measurement Quality
	M
	
	9.2.2.35
	Quality of the UE Rx-Tx time difference measurement.

	>>Round Trip Time
	M
	
	INTEGER

(0..32766)
	According to mapping in [13].

	>Rx Timing Deviation Info
	
	0..1
	
	3.84Mcps TDD only

	>>Rx Timing Deviation
	M
	
	INTEGER (0..8191)
	According to mapping in [14].

	>>Timing Advance
	M
	
	INTEGER (0..63)
	According to [4].

	>Rx Timing Deviation LCR Info
	
	0..1
	
	1.28Mcps TDD only

	>>Rx Timing Deviation LCR
	M
	
	INTEGER (0..511)
	According to mapping in [14].

	>>Timing Advance LCR
	M
	
	INTEGER (0..2047)
	According to mapping in [14].

	>Pathloss
	O
	
	INTEGER

(46..158, ...)
	Unit: dB
downlink pathloss as defined in [4] subclause 10.3.7.3


Table 70

	Range bound
	Explanation

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


Table 70a
	Condition
	Explanation

	RNC-centric
	The IE shall be present if SAS operates in RNC-centric mode


9.2.2.32
OTDOA Measured Results Info List

This IE contains the OTDOA measurements of signals sent from the reference and neighbour cells.

Table 71
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	OTDOA Measured Results Info
	
	1..< MaxnoofMeasNCell >
	
	

	>UC-ID
	C-RNC-centric
	
	9.2.2.37
	The identifier of the neighbour cell.

	> Primary CPICH Information
	C-SAS-centric
	
	Primary Scrambling Code
9.2.2.46
	

	>UE SFN-SFN Observed Time Difference Type 2 Info
	
	1
	
	

	>>SFN-SFN Observed Time Difference Type 2
	M
	
	INTEGER

(0..40961, ...)
	Gives the observed timing of the neighbour cell relative to the reference cell.

	>>UE Positioning Measurement Quality 
	M
	
	9.2.2.35
	Quality of the observed time difference measurement.

	>>Measurement Delay
	C-RNC-centric
	
	INTEGER (0..65535, ...)
	The interval of time, in units of 10ms frames, spanning the following two events:

1) Time of applicability of the SFN-SFN Value or TUTRAN-GPS/SFN relationship provided for the corresponding neighbour cell in 9.2.2.33.

2) The point in time when this corresponding SFN-SFN observed time difference measurement was captured by the UE.

	>> SFN
	C-SAS-centric
	
	INTEGER (0..4095)
	SFN during which the measurement was performed.


Table 72
	Range bound
	Explanation

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


Table 72a

	Condition
	Explanation

	RNC-centric
	The IE shall be present if SAS operates in RNC-centric mode

	SAS-centric
	The IE shall be present if SAS operates in SAS-centric mode


9.2.2.46
Primary Scrambling Code

This IE gives the DL scrambling code of a cell.
Table 87

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	Primary Scrambling Code
	
	
	INTEGER(0..511)
	


9.2.2.59

UE Positioning OTDOA Assistance Data

This IE contains the UE Positioning OTDOA Assistance Data used in the SAS centric mode.

Table 102

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Positioning OTDOA  Reference Cell Info
	O
	
	
	

	>SFN
	O
	
	INTEGER (0..4095)
	Time stamp (SFN of Reference Cell) of the SFN-SFN relative time differences and SFN-SFN drift rates. Included if any SFN-SFN drift value is included in IE UE positioning OTDOA neighbour cell info.

	>CHOICE mode 
	
	
	
	

	>>Fdd
	
	
	
	

	>>>Primary CPICH Information
	M
	
	Primary scrambling code

9.2.2.46
	

	>>Tdd
	
	
	
	

	>Frequency Info
	O
	
	9.2.2.42
	Default value is the existing value of frequency information. This IE shall always be set to default value

	>CHOICE positioning mode
	
	
	
	

	>>UE Based
	
	
	
	

	>>> Cell position
	O
	
	Reference Cell Position 9.2.2.70
	The position of the antenna that defines the cell.

	>>> Round Trip Time
	O
	
	INTEGER

(0..32766)
	According to mapping in [13].

	>>UE Assisted
	
	
	
	

	>UE positioning IPDL parameters 
	O
	
	9.2.2.71
	If this element is not included there are no idle periods present

	UE Positioning OTDOA Neighbour Cell List
	O
	
	
	

	>UE positioing OTDOA Neighbour cell info
	
	1..maxCellMeas
	
	

	>>CHOICE mode
	
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH Information
	M
	
	Primary scrambling code

9.2.2.46
	

	>>>TDD
	
	
	
	

	>>Frequency Info
	O
	
	9.2.2.42
	Default value is the existing value of frequency information

	>>UE positioning IPDL parameters
	O
	
	9.2.2.71
	

	>>SFN-SFN Relative Time difference1
	M
	
	9.2.2.73
	

	>>SFN Offset Validity
	O
	
	ENUMERATED (false)
	Absence of this element means SFN offset is valid. False means SFN offset is not valid.

	>>SFN-SFN Drift
	O
	
	ENUMERATED (0,1,2,3,4,5,8,10,15,25,35,50,65,80,100,-1,-2,-3,-4,-5,-8, -10,-15,-25,-35,-50,-65,-80,-100,…)
	Indicates the SFN-SFN drift rate in 1/256 chip per second.

	>>Search Window Size
	M
	
	ENUMERATED (c20, c40, c80, c160, c320, c640, c1280, moreThan1280, ...)
	In chips. If the value is X then the expected SFN-SFN observed time difference is in the range [RTD-X, RTD+X] where RTD is the value of the field SFN-SFN relative time difference.

	>>CHOICE positioning mode
	
	
	
	

	>>>UE Based
	
	
	
	

	>>>>Relative North
	O
	
	INTEGER (-20000..20000)
	Seconds of angle, scale factor 0.03. Relative position compared to reference cell.

	>>>> Relative East
	O
	
	INTEGER (-20000..20000)
	Seconds of angle, scale factor 0.03. Relative position compared to reference cell.

	>>>>Relative Altitude
	O
	
	INTEGER (-4000..4000)
	Relative altitude in meters compared to ref. cell.

	>>>>Fine SFN-SFN
	O
	
	INTEGER (0..15)
	Gives finer resolution

	>>>> Relative Time Difference Quality
	O
	
	UE Positioning Measurement Quality 

9.2.2.35
	Quality of the relative time difference between neighbour and reference cell

	>>>>Round Trip Time
	O
	
	INTEGER (0..32766)
	In chips. Included if cell is in active set

	>>> UE assisted
	
	
	
	

	
	
	
	
	


Table 103
	Range bound
	Explanation

	maxCellMeas
	Maximum number of cells to measure.  The value is 32.


9.2.2.81
GPS Positioning Instructions

The GPS Positioning Instructions is used in GPS positioning method providing additional positioning instructions for the UE in SAS-centric mode.
Table 133

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Horizontal Accuracy Code
	O
	
	9.2.2.38
	This IE is optional if the GPS Method Type is “UE-assisted”, otherwise it is mandatory present.

	Vertical Accuracy Code
	O
	
	9.2.2.39
	This IE is optional if the GPS Method Type is “UE-assisted”, otherwise it is mandatory present.

	GPS Timing of Cell Wanted
	M
	
	BOOLEAN
	This IE is set to TRUE if the UE is requested to report SFN-GPS timing of the reference cell

	Additional Assistance Data Request
	M
	
	BOOLEAN
	TRUE indicates that the UE is requested to send an additional assistance data request if the provided assistance data are not sufficient.

	Measurement Validity
	O
	
	ENUMERATED (CELL_DCH, all states except DCH, all states)
	


9.2.2.82
UE Position Estimate Info

The UE Position Estimate Info is used in UE-based positioning methods providing the UE position estimate from the RNC to the SAS in SAS-centric mode. 
Table 134

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Reference Time
	M
	
	
	

	>UTRAN GPS reference time
	
	
	
	

	>>UE GPS timing of cell frames 
	M
	
	INTEGER(0.. 37158911999999)
	GPS Time of Week in units of 1/16th UMTS chips according to [13].

	>>CHOICE mode
	M
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH Info
	M
	
	Primary Scrambling Code 9.2.2.46
	Identifies the reference cell for the GPS TOW-SFN relationship

	>>>TDD
	
	
	
	

	>>Reference SFN
	M
	
	INTEGER(0..4095)
	The SFN for which the location is valid. This IE indicates the SFN at which the UE timing of cell frame is captured.

	>GPS reference time only
	
	
	
	

	>>GPS TOW msec
	M
	
	INTEGER(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).

	> Cell timing
	
	
	
	

	>> SFN
	M
	
	INTEGER(0..4095)
	SFN during which the position was calculated

	>>CHOICE mode
	M
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH Info
	M
	
	Primary Scrambling Code 9.2.2.46
	Identifies the reference cell for SFN

	>>>TDD
	
	
	
	

	UE Position Estimate
	M
	
	Geographical Area 

9.2.2.82
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