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1. Overall Description

The reporting ranges of UE measurements: UE Rx-Tx time difference and reference signal time difference (RSTD) measurements were analyzed in RAN4. RAN WG4 has agreed on the reporting ranges for these measurements, which are reported by UE to the network over the radio interface (i.e. RSTD using LPP and UE Rx-Tx time difference using RRC and LPP protocols). 
The recommended reporting range for UE Rx-Tx time difference comprises of 4096 reported values with resolutions, depending upon the UE Rx-Tx time difference value, can be 2Ts or 8Ts. The maximum UE Rx-Tx time difference reportable value (20472Ts) corresponds to a cell range in the order of 100 km.

The recommended reporting range for RSTD comprises of 12712 reported values with resolutions, depending upon the RSTD value, can be 1Ts or 5Ts. The maximum range of RSTD reportable values ((15391Ts) covers the range of (1 time slot ((0.5 ms).
RAN4 plans to define the mapping of these UE measurements in TS 36.133 in their future meetings. For clarity the recommended reporting ranges of the above two UE measurements are shown below: 
--------------------------------------------------------------------------------------------------------------------------------------------

9.1.x
UE Rx - Tx Time Difference

9.1.x.y

UE Rx - Tx Time Difference Report Mapping

The reporting range of UE Rx - Tx time difference is defined from 0 to 20472Ts with 2Ts resolution for UE Rx - Tx time difference less or equal to 4096Ts and 8Ts for UE Rx - Tx time difference greater than 4096Ts.

The mapping of measured quantity is defined in Table 9.1.x.y-1.

Table 9.1.x.y-1: UE Rx - Tx time difference measurement report mapping 

	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx ( 2
	Ts

	RX-TX_TIME_DIFFERENCE_0001
	2 ( TUE Rx-Tx < 4
	Ts

	RX-TX_TIME_DIFFERENCE_0002
	4 ( TUE Rx-Tx < 6
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_2046
	4092 ( TUE Rx-Tx < 4094
	Ts

	RX-TX_TIME_DIFFERENCE_2047
	4094 ( TUE Rx-Tx < 4096
	Ts

	RX-TX_TIME_DIFFERENCE_2048
	4096 ( TUE Rx-Tx < 4104
	Ts

	RX-TX_TIME_DIFFERENCE_2049
	4104 ( TUE Rx-Tx < 4112
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_4093
	20456 ( TUE Rx-Tx < 20464
	Ts

	RX-TX_TIME_DIFFERENCE_4094
	20464 ( TUE Rx-Tx < 20472
	Ts

	RX-TX_TIME_DIFFERENCE_4095
	20472 ( TUE Rx-Tx
	Ts


9.1.z
Reference Signal Time Difference (RSTD)
9.1.z.y
 
RSTD Report Mapping

The reporting range of RSTD is defined from -15391Ts to 15391Ts with 1Ts resolution for absolute value of RSTD less or equal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096Ts.

The mapping of measured quantity is defined in Table 9.1.z.y-1.
Table 9.1.z.y-1: RSTD report mapping 

	Reported value
	Measured quantity value
	Unit

	RSTD_0000
	-15391 ( RSTD
	Ts

	RSTD_0001
	-15391 ( RSTD < -15386
	Ts

	…
	(
	…

	RSTD_2257
	-4106 ( RSTD < -4101
	Ts

	RSTD_2258
	-4101 ( RSTD < -4096
	Ts

	RSTD_2259
	-4096 ( RSTD < -4095
	Ts

	RSTD_2260
	-4095 ( RSTD < -4094
	Ts

	(
	(
	…

	RSTD_6352
	-3 ( RSTD ( -2
	Ts

	RSTD_6353
	-2 ( RSTD ( -1
	Ts

	RSTD_6354
	-1 ( RSTD ( 0
	Ts

	RSTD_6355
	0 < RSTD ( 1
	Ts

	RSTD_6356
	1 < RSTD ( 2
	Ts

	RSTD_6357
	2 < RSTD ( 3
	Ts

	…
	…
	…

	RSTD_10449
	4094 < RSTD ( 4095
	Ts

	RSTD_10450
	4095 < RSTD ( 4096
	Ts

	RSTD_10451
	4096 < RSTD ( 4101
	Ts

	RSTD_10452
	4101 < RSTD ( 4106
	Ts

	…
	…
	…

	RSTD_12709
	15376 < RSTD ( 15381
	Ts

	RSTD_12710
	15386 < RSTD ( 15391
	Ts

	RSTD_12711
	15391 < RSTD
	Ts


--------------------------------------------------------------------------------------------------------------------------------------------

2. Actions
To TSG-RAN2: RAN4 kindly requests RAN2 to define the signalling for UE Rx-Tx time difference and RSTD measurements while taking into consideration the RAN4 agreements summarized in this LS. 
3. Date of Next TSG-RAN WG4 Meetings:
3GPP RAN4#54

22-26 Feb 2010 

San Francisco, CA, US
3GPP RAN4-Ad Hoc#2

12-16 April 2010 

Dublin, Ireland
