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1. Introduction
LS R1-1704084 and LS R2-1702323 were sent to RAN4 for additional agreement regarding to NB-IOT positioning. It was agreed that UE supports RSTD and RSRP/RSRQ measurement only in idle mode in this release. FFS whether UE Rx-Tx time difference measurements is supported and ask RAN4 whether UE Rx-Tx time difference measurements in connected mode can be supported.

In the WID of eNB-IOT, the UE Rx-Tx timing difference measurement is clearly in the objective. Since RAN#75 didn’t change the objective, RAN4 still need to pursue the UE Rx-Tx timing difference measurement
In this paper, we discuss the RRM requirement for UE Rx-Tx time difference measurements in connected mode. 
2. Discussion on feasibility of UE Rx-Tx measurement

UE Rx-Tx timing difference is the different between uplink timing and downlink timing. During idle mode, UE can keep tracking its downlink. However, there is no uplink timing for UE to keep. Thus UE can not make Rx-Tx time difference measurement in idle mode. 
Observation1: UE Rx-Tx measurement in idle mode is not feasible since no uplink timing is tracking.
During the connected mode, UE could keep uplink timing and downlink timing. Thus it is feasible to measure UE Rx-Tx time difference in the connected mode as legacy LTE UE.
Observation2: UE could keep uplink timing and downlink timing in connected mode
In the WID of eNB-IOT, the UE Rx-Tx timing difference measurement is clearly in the objective. Since RAN#75 didn’t change the objective, RAN4 still need to pursue the UE Rx-Tx timing difference measurement
Proposal 1: It is feasible to support UE Rx-Tx time difference measurements in connected mode
3. Discussion on requirement of UE Rx-Tx measurement

In this section, estimated timing error performances are evaluated based on NSSS by link-level simulation as shown in figure 1 with simulation assumption listed in table 1. The detail analysis can be found in [2]. 2.4s for NSSS is used for UE Rx-Tx measurement where 120 subframes NSSS are used.
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Figure 1  ToA estimation error of neighboring cell (SIR = 0 dB and -10dB) of NSSS.

Table 1. Simulation assumptions
	Cell layout
	Two cells with ISD of 1.732km, where the one is the victim cell while the other is the aggressive cell.

	Cell ID
	[0, 3]

	NB-IoT deployment mode
	In-band, assuming 3 OFDM symbols in LTE PDCCH region and 2-port LTE CRS.

	Channel model
	EPA-1Hz

	Frequency offset
	50Hz

	SNR for victim cell
	-2.6dB

	Signal-to-Interference Ratio (i.e. Rx power ratio of victim cell to aggressive cell)
	0 dB, -10 dB

	Measurement time
	2.4s for NSSS, where 120 subframes are used.


Proposal 2: the measurement period for eNB-IOT UE Rx-Tx can be 2.4s with 120subframe NSSS.
Proposal 3. The accuracy requirement for eNB-IOT UE Rx-Tx can be 24 Ts.

4. Conclusion
In this paper, we provide discussion on eNB-IOT UE Rx-Tx timing difference measurement.
Observation1: UE Rx-Tx measurement in idle mode is not feasible since no uplink timing is tracking.

Observation2: UE could keep uplink timing and downlink timing in connected mode
Proposal 1: It is feasible to support UE Rx-Tx time difference measurements in connected mode
Proposal 2: the measurement period for eNB-IOT UE Rx-Tx can be 2.4s with 120subframe NSSS.

Proposal 3. The accuracy requirement for eNB-IOT UE Rx-Tx can be 24 Ts.
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