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Introduction
For the correct operation in UE positioning in UTRAN new elementary procedures are needed for transferring GPS satellite data both over Iub and Iur. This contribution includes text proposal of TR 25.850 for A-GPS assistance data. 

Proposal 
This contribution proposes text to be added in "Assisted GPS assistance data from reference GPS receiver" Study Area.

Text proposal for "Assisted GPS assistance data from reference GPS receiver " Study Area: 

Assisted GPS assistance data from reference GPS receiver

For the correct operation in UE positioning in UTRAN new elementary procedures are needed for transferring GPS satellite data both over Iub and Iur. Satellite data is needed in network assisted GPS method. The assisted GPS data can be signalled to UE either in broadcast channel by CRNC or as dedicated signalling by SRNC.  

Node B and/or RNC (with co-located GPS receiver) collects following data from each satellite:
-  ephemeris and clock correction from subframes 1 to 3 of GPS navigation message 
-  ionosphere delay, UTC offset, and Almanac from subframes 4 and 5 of GPS navigation message

The format of the GPS navigation message can be found from ICD-GPS-200:"Navstar GPS Space Segment/Navigation User Interface". 

Satellite data has been divided following IEs in RRC specification  (adopted from reference [4]). 

· System information block type 15.2 IE 

· System information block type 15.3 IE

· UP GPS Corrections IE or System information block type 15.1 IE 

System information block type 15.2 IE includes ephemeris and clock correction from subframes 1 to 3 of GPS navigation message. This IE includes data from one satellite.  

Information Element/Group name 
Need
Multi
Type and Reference
Semantics description

Transmission TOW
MP

Enumerated(0. 1048575)
The approximate GPS time-of-week when the message is broadcast

SatID
MP

Enumerated(0..63)
Satellite ID of the data from which this message was obtained. 

TLM Message
MP

Bit string(14)


TLM Revd (C)
MP

Bit string(2)


HOW
MP

Bit string(22)


WN
MP

Bit string(10)


C/A or P on L2
MP

Bit string(2)


URA Index
MP

Bit string(4)


SV Health
MP

Bit string(6)


IODC
MP

Bit string(10(1))


L2 P Data Flag
MP

Bit string(1)


SF 1 Reserved
MP

Bit string(87)


TGD
MP

Bit string(8)


toc
MP

Bit string(16(1))


af2
MP

Bit string(8)


af1
MP

Bit string(16)


af0
MP

Bit string(22)


Crs
MP

Bit string(16)


(n
MP

Bit string(16)


M0
MP

Bit string(32)


Cuc
MP

Bit string(16)


e
MP

Bit string(32(1))


Cus
MP

Bit string(16)


(A)1/2
MP

Bit string(32(1))


toe
MP

Bit string(16(1))


Fit Interval Flag
MP

Bit string(1)


AODO
MP

Bit string(5)


Cic
MP

Bit string(16)


OMEGA0
MP

Bit string(32)


Cis
MP

Bit string(16)


i0
MP

Bit string(32)


Crc
MP

Bitstring(16)


(
MP

Bit string(32)


OMEGAdot
MP

Bit string(24)


Idot
MP

Bit string(14)


Spare/zero fill
MP

Bit string(20)


System information block type 15.3 includes ionosphere delay, UTC offset, and Almanac from subframes 4 and 5 of GPS navigation message.

Information Element/Group name
Need
Multi
Type and Reference
Semantics description

Transmission TOW
MP

Enumerated(0. 1048575)
The approximate GPS time-of-week when the message is broadcast

SatMask
MP

Bitstring(1..32)
indicates the satellites that contain the pages being broadcast in this data set

LSB TOW
MP

Bit string(8)


GPS Info
MP

1 to <Max_Dat_rep>
Maximum number of repeats=3

>SFIO 0 
MP

Bit string(1)
Each repetition corresponds to a different page no. as described in the table below

>Data ID
MP

Bit string(2)


>Page No.
MP

Bit string(6)


>Word 3
MP

Bit string(16)


>Word 4
MP

Bit string(24)


>Word 5
MP

Bit string(24)


>Word 6
MP

Bit string(24)


>Word 7
MP

Bit string(24)


>Word 8
MP

Bit string(24)


>Word 9
MP

Bit string(24)


>Word 10
MP

Bit string(22)


Spare/zero fill
MP

Bit string(5)


With the information from the satellites the RNC can calculate also valid differential GPS corrections.   


Protocol Impacts on Iub

Satellite data must be transferred over Iub in common channel with the new function called "UP Assistance Data Control". In this function CRNC may request GPS satellite data from Node B on "On-Demand" or "Periodic". 

Following new elementary procedures must be introduced in NBAP:

· UP Assistance Data Initiation 

· UP Assistance Data Reporting

· UP Assistance Data Termination

· UP Assistance Data Failure

UP Assistance Data initiation
The UP Assistance Data initiation message from CRNC to Node B shall contain following parameters:

· Information identification: Information Id IE

· Cell identification: C-Id IE,  

· Instruction which information shall be reported: Assisted Data Type IE,  

· Instructions how to information shall be reported to CRNC: Report Characteristics IE. 

Information Id IE is the identification to the requested procedure. This IE must be introduced in NBAP.

Cell id identifies the address of the cell.

The Assisted Data Type IE must be introduced in NBAP. The IE includes following values:

· ephemeris and clock correction from subframes 1 to 3. 

· ionosphere delay, UTC offset, and Almanac from subframes 4 and 5. 

· differential GPS corrections 

For the instruction how the data shall be reported can be informed with Report Characteristics IE. The IE can be set to "On-Demand" if report must be sent immediately. In case of periodic reporting the IE can be set to "Periodic". In Periodic reporting case the periodic time must be told.  

UP Assistance Data Initiation response
If the Node B was able to initiate the procedure requested by the CRNC it shall respond with the UP Assistance Data Initiation Response message. The response message from CRNC to Node B shall contain following parameter:

· Information Id IE

The response message shall include the same information Id that was used in the request.

Only in the case when the Report Characteristics IE is set to "On-Demand", the UP Assistance Data Initiation Response message shall contain the Assistance data IE. 

The Assistance data IE must be introduced in NBAP. The IE includes following values:

· ephemeris and clock correction from subframes 1 to 3; (see System information 15.2 from reference [4]),

· ionosphere delay, UTC offset, and Almanac from subframes 4 and 5; (see System information 15.3 from reference [4]). 

· Differential GPS corrections (see UP DGPS corrections from reference [4])

The Criticality Diagnostics IE is optional.

UP Assistance Data Initiation failure
If the Node B was not able to initiate the procedure requested by the CRNC it shall respond with the UP Assistance Data Initiation Failure message. The message from CRNC to Node B shall contain following parameter:

· Cause IE

New "Assisted data temporally not available" cause value must be introduced in NBAP.

Criticality Diagnostics IE is optional.

UP Data Assistance reporting
This procedure is used only if the Report Characteristics IE is set to "Periodic". If the requested reporting criteria are met, the Node B shall initiate an UP Assistance Data Reporting procedure. The report message from Node B to CRNC shall contain following parameters:

· Information Id  IE,

· Assistance data information  IE,

The Information Data Id IE shall be set to the Information Id provided by the CRNC when initiating the collection with the UP Assistance Data Initiation procedure.

The Assistance data information IE must be introduced in NBAP. The IE provides information both on whether or not the Assistance Data is provided in the message or not and if provided also the Assistance Data itself. The IE includes following values:

· Data Availability Indicator; 
· if data available; include Assistance Data IE

· if not available; include NULL.

UP Data Assistance Termination
This procedure is used by the CRNC to terminate UP Assistance Data Initiation procedure. The termination message from CRNC shall contain following parameters:


-
Information Id IE

Upon reception, the Node B shall terminate reporting of UP Assistance data corresponding to the Information Id.

UP Data Assistance Failure Indication

This procedure is used by the Node B to notify the CRNC that previously requested by the UP Assistance Data Initiation procedure can no longer be reported. The Failure indication message from Node B to CRNC shall contain following parameters

· Information Id IE

· Cause IE

Protocol Impacts on Iur
New elementary procedures are needed to transfer Satellite data over Iur. With the new procedure RNC may request GPS satellite data from other RNC "On-Demand". 

The requested information can be following: 

· ephemeris and clock correction from subframes 1 to 3.

· ionosphere delay, UTC offset, and Almanac from subframes 4 and 5.

· differential GPS corrections.

With the response message RNC may send requested information to the another RNC.  

With the response message RNC can send following GPS satellite data: 

· ephemeris and clock correction data from subframes 1 to 3.

· ionosphere delay, UTC offset, and Almanac data from subframes 4 and 5.

· differential GPS corrections.

