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1.
Introduction
The following issues related to UE Positioning are submitted for discussion and decision.

2.
Discussion and Proposal

2.1 "UE GPS timing of cell frame" measurement on another frequency

2.1.1 Current status in RRC

In the current RRC specification the reference on which the measurement "UE GPS timing of cell frame" shall be done is supposed to be on the same frequency as the serving cell. However 25.215 seems to specify that this measurement may be performed also on a cell on another frequency. Since this measurement requires that the UE reads the SFN of the reference cell it should be inferred that the measurement on another frequency cannot be done for a UE in CELL_DCH.

2.1.2 Proposal

It is proposed to add the frequency info in the definition of the Reference Cell. For a UE in CELL_DCH if the reference cell is on another frequency than the frequency of the serving cell than the UE will consider the serving cell or a cell of the active set as the reference cell.

10.3.7.95a
UE positioning GPS reference cell info

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

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>TDD
	
	
	
	

	>>cell parameters ID
	MP
	
	Cell parameters id 10.3.6.9 
	

	Frequency info
	MD
	
	Frequency info 10.3.6.36
	Default value is the existing value of frequency information


10.3.7.93
UE positioning GPS measured results

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

	CHOICE Reference Time
	MP
	
	
	

	>UTRAN reference time
	
	
	
	

	>>UE GPS timing of cell frames 
	MP
	
	Integer(0.. 37158911999999
	GPS Time of Week in units of 1/16th UMTS chips according to [19].

	>>CHOICE mode
	MP
	
	
	

	>>>FDD
	
	
	
	

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

	>>>TDD
	
	
	
	

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

	>>Frequency info
	MD
	
	Frequency info 10.3.6.36
	Default value is the existing value of frequency information

	>>Reference SFN
	MP
	
	Integer(0..4095)
	The SFN for which the location is valid. If UE GPS timing of cell frames is included this is also the SFN which is time stamped.

	>GPS reference time only
	
	
	
	

	>>GPS TOW msec
	MP
	
	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
	MP
	1 to <maxSat>
	
	

	>Satellite ID
	MP
	
	Enumerated(0..63)
	

	>C/No
	MP
	
	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
	MP
	
	Integer(-32768..32768)
	Hz, scale factor 0.2.

	>Whole GPS Chips
	MP
	
	Integer(0..1022)
	Unit in GPS chips.

	>Fractional GPS Chips
	MP
	
	Integer(0..(210-1))
	Scale factor 2-10

	>Multipath Indicator
	MP
	
	Enumerated(NM, low, medium, high)
	See note 1.

	>Pseudorange RMS Error
	MP
	
	Enumerated(range index 0..range index 63)
	See note 2.


NOTE 1:
The following table gives the mapping of the multipath indicator field.

	Value
	Multipath Indication

	NM
	Not measured

	Low
	MP error < 5m

	Medium
	5m < MP error < 43m

	High
	MP error > 43m


NOTE 2:
The following table gives the bitmapping of the Pseudorange RMS Error field.

	Range Index
	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


2.2 UP measurement periodical reporting 

2.2.1 Current status in RRC

In the RRC specification the periodical reporting of UP measurements is obtained using two mechanisms by setting the choice of the reporting criteria in the IE "UE Positioning measurement" to " Periodical reporting criteria". In this case the reporting interval is in the range in ms: 

Integer(250, 500, 1000, 2000, 3000, 4000, 6000, 8000, 12000, 16000, 20000, 24000, 28000, 32000, 64000).

It is felt that this periodicity may not be appropriate for UP especially when the UE is in CELL_PCH or URA_PCH state. In 25.133 it is specified that for cell re-selection purposes, the UE shall measure the neighbouring cells on the same frequency at least every 8 DRX cycles which gives 0.64 sec (i.e. 8 x 0.08sec) for the shortest UTRAN DRX cycle length.

2.2.2 Proposal

Two solutions are proposed for discussion.

Solution 1: Range restriction of the periodical reporting interval in CELL_PCH and URA_PCH

For UP measurement reporting for UEs in CELL_PCH or URA_PCH it is proposed to restrict the minimum periodical reporting interval to 1000 ms, i.e. if the received periodical reporting interval is 250 or 500, the UE shall treat it as 1000 ms.

Solution 2: Definition of a periodical reporting interval UP specific in the range Integer (640, 1280, etc) ms 

2.3 Periodical reporting for UP event triggered

In the IE "UE Positioning reporting criteria" in the semantics of the IE "Measurement interval" it is specified that " Indicates how often the UE should make the measurement". It is felt that this IE should specify the reporting interval instead if the amount of reporting is greater than 1.

The proposed corrections is given below.

10.3.7.110
UE positioning reporting criteria

The triggering of the event-triggered reporting for an UE positioning measurement.

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

	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	

	>Amount of reporting
	MP
	
	Integer(1, 2, 4, 8, 16, 32, 64,infinite)
	

	>Report first fix
	MP
	
	Boolean
	If true the UE reports the position once the measurement control is received, and then each time an event is triggered.

	>Measurement interval
	MP
	
	Integer(5,15,60,300,900,1800,3600,7200)
	
Indicates the interval of periodical reporting when such reporting is triggered by an event.
In seconds

	>CHOICE Event ID
	MP
	
	
	

	>>7a
	
	
	
	

	>>>Threshold Position Change
	MP
	
	Integer(10,20,30,40,50,100,200,300,500,1000,2000,5000,10000,20000,50000,100000)
	Indicated how much the position should change compared to last reported position fix in order to trigger the event.

	>>7b
	
	
	
	

	>>>Threshold SFN-SFN change
	MP
	
	Real(0.25,0.5,1,2,3,4,5,10,20,50,100,200,500,1000,2000,5000)
	Chips. Indicates how much the SFN-SFN measurement of ANY measured cell is allowed to change before the event is triggered.

	>>7c
	
	
	
	

	>>>Threshold SFN-GPS TOW
	MP
	
	Integer(1,2,3,5,10,20,50,100)
	Time in ms. When the GPS TOW and SFN timer has drifted apart more than the specified value the event is triggered)


It shall be noted that based on the outcome of the discussion at 2.3 it may be necessary an update of the values of the IE "Measurement Interval".
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