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Introduction

During RAN2 #19 a LS to RAN3 and RAN4 was generated [1], where accuracy indicators for time measurements in UE and in Node B are described. LS [1] is the answer to a RAN3 LS [2] that was asking for guidance on this issue. The UE Positioning Ad Hoc evaluated the problem and recommended the introduction of 8 measurement accuracy indicators, as described in the answer LS [1]. In this contribution the introduction of the accuracy indicators is proposed for the time measurements performed by UE.

Discussion

It is stated in Stage 2 Functional Specification of UE Positioning in UTRAN [3], 

From TS 25.305v3.5.0

[…]

9.5
OTDOA-IPDL and OTDOA Modes

There are two modes of operation for the OTDOA-IPDL and OTDOA methods.
In the UE-assisted mode, the UE measures the difference in time of arrival of several cells and signals the measurement results to the network, where the SRNC carries out the position calculation.
In the UE-based mode, the UE makes the measurements and also carries out the position calculation, and thus requires additional information (such as the position of the measured Node Bs) that is required for the position calculation. This information is provided by the System Information Broadcast.

9.5.1
Information to be transferred between UTRAN elements

Table 9.1 lists the required information for both UE-assisted and UE-based modes that may be sent from UTRAN to UE. The required information can be signalled to the UE either in a broadcast channel or partly also as dedicated signalling.
Table 9.1: Information to be transferred from UTRAN to UE ('Yes' = information required, 'No' = Information not required)

	Information 
	UE- assisted 
	UE-based 

	Intra frequency Cell Info (neighbour list)
	Yes
	Yes

	Ciphering information for UE Positioning (see note)
	No
	Yes

	Measurement control information (idle period locations)
	Yes
	Yes

	Sectorisation of the neighbouring cells
	No
	Yes

	Measurements results needed for RTD values for Cells mentioned at Intra frequency Cell Info
	No
	Yes

	RTD accuracy
	No
	Yes

	Measured roundtrip delay for primary serving cell
	No
	Yes

	Geographical position of the primary serving cell
	No
	Yes

	Relative neighbour cell geographical position
	No
	Yes

	Accuracy range of the geographic position values
	No
	Yes

	IPDL parameters
	Yes
	Yes

	NOTE:
The idea behind UE Positioning specific ciphering information is e.g. that the operator can sell information that the UE needs for calculating its position. For reference in the GSM world see [4].


The information that may be signalled from UE to SRNC is listed in table 9.2.

Table 9.2: Information to be transferred from UE to SRNC

	Information 
	UE- assisted 
	UE-based 

	OTDOA measurement results
	Yes
	No

	OTDOA measurement accuracy
	Yes
	No

	UE geographical position
	No
	Yes

	Position accuracy indicator (based on the signalled and measurement accuracies)
	No
	Yes


Table 9.3 shows the information that may be transferred from Node B to its CRNC. If the CRNC is not the SRNC the information is also forwarded from CRNC to SRNC.

Table 9.3: Information to be transferred from Node B/LMU to CRNC and between RNCs

	Information 
	UE assisted 
	UE based 

	Measured UTRAN GPS timing of cell frames or SFN-SFN Observed Time Difference values for Cells mentioned at Intra frequency Cell Info
	Yes
	Yes

	UTRAN GPS timing of cell frames or SFN-SFN Observed Time Difference accuracy
	Yes
	Yes


Table 9.4 shows the information that may be transferred from CRNC to Node B. If the CRNC is not the SRNC the information may also be sent from CRNC to SRNC.

Table 9.4: Information to be transferred from CRNC to Node B/LMU and between RNCs

	Information 
	UE assisted 
	UE based 

	IPDL parameters
	Yes
	Yes


Table 9.5 shows the information that may be transferred between RNCs.

Table 9.5: Information to be transferred between RNCs

	Information 
	UE assisted 
	UE based 

	Geographical position of the primary serving cell
	Yes
	Yes

	Relative neighbour cell geographical position
	Yes
	Yes

	Accuracy range of the geographic position values
	Yes
	Yes


[…]

From “Response to LS on RTD measurement in UTRAN” [1]

[…]

2) Establishing the granularity and accuracy requirements for UTRAN and UE measurements is the task of TSG-RAN WG4.  From a UE positioning perspective, TSG-RAN WG2 recommends that each of the measurements listed below be provided with an accuracy indicator as follows:

UTRAN measurements:

· SFN-SFN Observed Time Difference (as described in liaison R2-010280)

· Round Trip Time (FDD)

· Rx Timing Deviation (TDD)

UE measurements:

· SFN-SFN Observed Time Difference type 2

· UE Rx-Tx Time Difference type 2

The accuracy indicator (shown as a proposed 3-bit data pattern here) for each of these measurements should span the following range of values in the discrete steps shown:

	Accuracy Indicator
	Uncertainty (chips)
	Corresponding Ranging Uncertainty (meters)

	0
	1/16
	5

	1
	1/4
	20

	2
	1
	80

	3
	2
	160

	4
	4
	320

	5
	8
	640

	6
	16
	1280

	7
	unreliable
	-


For the following GPS-related measurements,

· UTRAN GPS Timing of Cell Frames

· UE GPS Timing of Cell Frames

appropriate accuracy indicators should span the following range of values in the discrete steps shown:

	Accuracy Indicator
	Uncertainty (time)

	0
	50 ns

	1
	500 ns

	2
	1 us

	3
	10 us

	4
	1 ms

	5
	10 ms

	6
	100 ms

	7
	unreliable


[…]

It appears that the requirement to convey the measurement accuracy to the SRNC is already included in 25.305. This may be used as an argument for correcting Release ’99 and Release 4 specifications by adding measurement accuracy indicators in OTDOA measurement reports.

However, in order to guarantee backward compatibility  with March 2001 version of Release ’99 the changes are proposed only for Release 4.

Conclusion

It is proposed to include an eight value accuracy indicators in the following IEs as described in the companion Release 4 CR to 25.331 [4]:

· SFN-SFN observed time difference (Type 2)

· UE Rx-Tx time difference type 2
· UE GPS Timing of Cell Frames (in IE “UE positioning GPS measured results” and IE “UE positioning GPS reference time”)
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