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1 Introduction
In the last RAN4 meeting, the time plan for NR positioning in [1] has been agreed. It is proposed to have a further discussion on core requirements for E-CID, including UE Rx-Tx measurement in RRC_CONNECTED.
The objective of this paper is to derive the report mapping of UE Rx-Tx time difference measurement, which is used for enhanced cell ID 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[2]. 
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. And in each FR, we define the resolution based on the largest bandwidth. For FR1, the largest bandwidth is five times of that in LTE which results in the sampling rate being five times of that in LTE. Based on this, the accuracy of RSTD measurement is at least four times of that in LTE. So we propose to increase the resolution at least four times of that in LTE. For FR2, it has the same analysis.
To sum up, in FR1, we propose to define the resolution as 32Tc for UE Rx - Tx time difference less than 262144Tc and 128Tc for UE Rx - Tx time difference equal to or greater than 262144Tc. In FR2, we propose to define the resolution as 8Tc for UE Rx - Tx time difference less than 262144Tc and 32Tc for UE Rx - Tx time difference equal to or greater than 262144Tc.
Proposal 2: In FR1, the resolution is defined as 32Tc for UE Rx-Tx time difference less than 262144Tc and 128Tc for UE Rx-Tx time difference equal to or greater than 262144Tc. In FR2, the resolution is defined as 8Tc for UE Rx-Tx time difference less than 262144Tc and 32Tc 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 ( 32
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	32 ( TUE Rx-Tx < 64
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	64 ( TUE Rx-Tx < 96
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_8190
	262080 ( TUE Rx-Tx < 262112
	Tc

	RX-TX_TIME_DIFFERENCE_8191
	262112( TUE Rx-Tx < 262144
	Tc

	RX-TX_TIME_DIFFERENCE_8192
	262144( TUE Rx-Tx < 262272
	Tc

	RX-TX_TIME_DIFFERENCE_8193
	262272( TUE Rx-Tx < 262400
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_16378
	1309952 ( TUE Rx-Tx < 1310080
	Tc

	RX-TX_TIME_DIFFERENCE_16379
	1310080 ( TUE Rx-Tx < 1310208
	Tc

	RX-TX_TIME_DIFFERENCE_16380
	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 ( 8
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	8 ( TUE Rx-Tx < 16
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	16 ( TUE Rx-Tx < 24
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_32766
	262128 ( TUE Rx-Tx < 262136
	Tc

	RX-TX_TIME_DIFFERENCE_32767
	262136( TUE Rx-Tx < 262144
	Tc

	RX-TX_TIME_DIFFERENCE_32768
	262144( TUE Rx-Tx < 262176
	Tc

	RX-TX_TIME_DIFFERENCE_32769
	262176( TUE Rx-Tx < 262208
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_65518
	1310144 ( TUE Rx-Tx < 1310176
	Tc

	RX-TX_TIME_DIFFERENCE_65519
	1310176( TUE Rx-Tx < 1310208
	Tc

	RX-TX_TIME_DIFFERENCE_65520
	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 32Tc for UE Rx-Tx time difference less than 262144Tc and 128Tc for UE Rx-Tx time difference equal to or greater than 262144Tc. In FR2, the resolution is defined as 8Tc for UE Rx-Tx time difference less than 262144Tc and 32Tc 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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