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1 Introduction
In the last RAN4 meeting, several companies provided the paper about the UE Rx-Tx time difference measurement report mapping, and there are different opinions about the report granularity. But this issue didn’t have a further discussion due to the lack of time. In this paper, we resubmit our paper and add some details about this open issue. The objective of this paper is to derive the report mapping of UE Rx-Tx time difference measurement, which is used for Multi-RTT positioning method. 
2 Analysis of Report Mapping
In LTE, 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 than 4096Ts and 8Ts for UE Rx - Tx time difference equal to or greater than 4096Ts. Furthermore the reporting range is defined for cell range up to 100km[1]. 
For NR, the cell cover range is smaller than or equal to LTE which is 100km even using some technology. So the reporting range is still proposed to reuse the requirement in LTE, i.e. from 0 to 20472Ts. Since the basic time unit in NR is defined as Tc, we propose the UE Rx-Tx time difference reporting range is defined from 0 to 1310208Tc.
Proposal 1:The UE Rx-Tx time difference reporting range is defined from 0 to 1310208Tc.

As for reporting resolution, since the system bandwidth in NR is configurable and is larger than LTE, we propose to define a higher resolution based on the different bandwidth due to the higher sampling rate and higher accuracy. To reduce the complexity, we propose to define the resolution related to FR rather than related to the bandwidth. According to [2], for commercial use cases, the requirement of positioning error is smaller than 3m, which means the timing error should be smaller than 10ns i.e. 5Tc. To make the report mapping table simply, we propose to define the minimum granularity of UE Rx-Tx time difference measurement in FR1 as 4Tc. For FR2, as the bandwidth increases, the measurement accuracy shall be higher, and the resolution shall be higher too. So we suggest a smaller granularity, which is defined as 1Tc.

For both FR1 and FR2, as the measurement value increases, it is not necessary to use the minimum granularity, because the small change of value such as several Tc has a tiny impact on the positioning error when the report value is large. So we suggest a large granularity which is four times of the former.

To sum up, in FR1, we propose to define the resolution as 4Tc for UE Rx - Tx time difference less than 262144Tc and 16Tc for UE Rx - Tx time difference equal to or greater than 262144Tc. In FR2, we propose to define the resolution as 1Tc for UE Rx - Tx time difference less than 262144Tc and 4Tc for UE Rx - Tx time difference equal to or greater than 262144Tc.
Proposal 2: In FR1, the resolution is defined as 4Tc for UE Rx-Tx time difference less than 262144Tc and 16Tc for UE Rx-Tx time difference equal to or greater than 262144Tc. In FR2, the resolution is defined as 1Tc for UE Rx-Tx time difference less than 262144Tc and 4Tc for UE Rx-Tx time difference equal to or greater than 262144Tc.
3 Proposed Report Mapping
According to the analysis above, The UE Rx-Tx time difference report mapping for FR1 and FR2 is defined in Table 1 and Table 2 respectively.
Proposal 3: The UE Rx-Tx time difference report mapping is defined in Table 1and Table 2 as follows.

Table 1: UE Rx - Tx time difference measurement report mapping in FR1
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx ( 4
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	4 ( TUE Rx-Tx < 8
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	8 ( TUE Rx-Tx < 12
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_65534
	262032 ( TUE Rx-Tx < 262136
	Tc

	RX-TX_TIME_DIFFERENCE_65535
	262140( TUE Rx-Tx < 262144
	Tc

	RX-TX_TIME_DIFFERENCE_65536
	262144( TUE Rx-Tx < 262260
	Tc

	RX-TX_TIME_DIFFERENCE_65537
	262260( TUE Rx-Tx < 262476
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_131038
	1310176( TUE Rx-Tx < 1310192
	Tc

	RX-TX_TIME_DIFFERENCE_131039
	1310192( TUE Rx-Tx < 1310208
	Tc

	RX-TX_TIME_DIFFERENCE_131040
	1310208( TUE Rx-Tx
	Tc


Table 2: UE Rx - Tx time difference measurement report mapping in FR2

	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx ( 1
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	1 ( TUE Rx-Tx < 2
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	2 ( TUE Rx-Tx < 3
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_262142
	262142( TUE Rx-Tx < 262143
	Tc

	RX-TX_TIME_DIFFERENCE_262143
	262143( TUE Rx-Tx < 262144
	Tc

	RX-TX_TIME_DIFFERENCE_262144
	262144( TUE Rx-Tx < 262148
	Tc

	RX-TX_TIME_DIFFERENCE_262145
	262152( TUE Rx-Tx < 262156
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_524158
	1310192( TUE Rx-Tx < 1310196
	Tc

	RX-TX_TIME_DIFFERENCE_524159
	1310200( TUE Rx-Tx < 1310204
	Tc

	RX-TX_TIME_DIFFERENCE_524160
	1310208( TUE Rx-Tx
	Tc


4 Summary
In this paper, the report mapping of UE Rx-Tx time difference measurement is proposed. The proposals are listed as follows.

Proposal 1:The UE Rx-Tx time difference reporting range is defined from 0 to 1310208Tc.

Proposal 2: In FR1, the resolution is defined as 4Tc for UE Rx-Tx time difference less than 262144Tc and 16Tc for UE Rx-Tx time difference equal to or greater than 262144Tc. In FR2, the resolution is defined as 1Tc for UE Rx-Tx time difference less than 262144Tc and 4Tc for UE Rx-Tx time difference equal to or greater than 262144Tc.

Proposal 3: The UE Rx-Tx time difference report mapping is defined in Table 1and Table 2.
The report mapping is to be defined by RAN4 in TS 38.133. And the corresponding RRC and LPP signaling need to be defined by RAN2. Since the resolution is increased, the number of reporting value is increased. If the definition is accepted, a LS to RAN2 is needed so that the more necessary signaling is defined.
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