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Reason for change:
(

Transmitting accurate GPS reference time to the UE over the air interface is crucial for a fast time-to-first-fix (TTFF). 25.331 already contains an information element for this reference time, IE 10.3.7.96 'UE positioning GPS reference time'. With this IE the GPS TOW is sent to the UE. The GPS TOW can also be time stamped by a Node B or a Location Measurement Unit (LMU) in the radio network. The time stamping is done with the System Frame Number (SFN) of the cell that has been identified as the reference cell in the same IE. The time stamped reference time information is more accurate than a reference time without time stamping. Nevertheless, this SFN time stamping cannot compensate for signal propagation delay caused by the geometric distance between Node B of the reference cell and the UE. This propagation delay can be up to 30-40 µs in WCDMA networks. The delay can be compensated for at the UE if the Round Trip Time (RTT) measured by the reference Node B is sent to the UE in the same IE. RTT gives the time it takes for the signal sent from Node B to propagate to the UE and back to Node B and can therefore be used to estimate the propagation time. The time uncertainty at the UE can be reduced utilizing the RTT value. A more accurate GPS time reference reduces the width of the C/A code search window. A narrow code search window, on the other hand, leads to faster and more reliable signal acquisition and consequently, a faster TTFF.




Summary of change:
(

The measured RTT from the reference cell is added to the IE 10.3.7.96 'UE positioning GPS reference time' to be transmitted to UE in point-to-point signalling.

ASN.1 to be updated.




Consequences if 
(

not approved:
The GPS reference time transmitted by the network to the UE in GPS assistance data will be inaccurate by the signal propagation delay from the reference Node B to the UE. 
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10.3.7.96
UE positioning GPS reference time

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

GPS Week
MP

Integer(0..1023)



GPS TOW msec
MP

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


UTRAN GPS reference time
OP





>UTRAN GPS timing of cell frames
MP

Integer(0.. 2322431999999)
UTRAN GPS timing of cell frames in steps of 1/16th chips


>CHOICE mode
OP





>>FDD






>>>Primary CPICH Info
MP

Primary CPICH Info 10.3.6.60
Identifies the reference cell for the GPS TOW-SFN relationship


>>>Round Trip Time
OP

Real(876.00 .. 2923.875) in steps of 0.0625
In chips. The Round Trip Time measured by the reference cell identified above. NOTE! This parameter is not to be sent in SIB 15.
REL-4

>>TDD






>>>cell parameters id 
MP

Cell parameters id 10.3.6.9 
Identifies the reference cell for the GPS TOW-SFN relationship


>SFN
MP

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


SFN-TOW Uncertainty
OP

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
OP

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
OP
1 to <maxSat>




>SatID
MP

Enumerated(0..63)



>TLM Message
MP

Bit string(14)



>TLM Reserved
MP

Bit string(2)



>Alert
MP

Boolean



>Anti-Spoof 
MP

Boolean
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