


[bookmark: _Ref452454252]3GPP TSG RAN WG1 Meeting #87	R1-1611302
Reno, USA, 14th-18th November 2016

	Agenda item:
	6.2.9.1.1

	Source:
	Nokia, Alcatel-Lucent Shanghai Bell

	Title:
	NPRS Muting Pattern for OTDOA Positioning in NB-IoT

	Document for:
	Discussion and Decision


1. Introduction
A new work item on “Enhancements of NB-IoT” was approved at RAN#72 meeting [1] with following agreement in RAN#73 meeting for OTDOA positioning in NB-IoT [2].
OTDOA is supported 
· Baseline signal(s) are: NB-IoT Rel-13 signals, LTE CRS/PRS in 1 PRB
· To use a new signal other than above, RAN1 should find substantial performance/UE complexity benefit over using a signal in the above list, without significant UE complexity or power consumption impact

In RAN1#86bis meeting, it was agreed that [3]
Indication of NPRS muting patterns is
· Alt. 2: Indicated with a periodic NPRS muting sequence
· Details are FFS

In this contribution, we share our views on NPRS muting pattern for OTDOA positioning in NB-IoT.
2. NPRS Muting Pattern
NB-IoT UE is a low-cost and low-complexity UE and might have higher time/frequency shifts so that the UE could be configured with downlink/uplink transmission gaps for time/frequency synchronization after a longer downlink/uplink transmission. In OTDOA positioning, if there is synchronization error due to time shift at the UE side, then this synchronization error will be introduced into RSTD from the UE to the location server as shown in Fig. 1. However the location server is unable to obtain the exact information about time shift and synchronization error of given UE. So the location server could not compensate it which is caused by the synchronization error at the UE side. But if the UE is able to measure more cells within one NPRS occasion as shown in Fig. 2, then the RSTD measurement error due to the time shift at the UE side could be reduced obviously. 
In our understanding, there are two potential solutions to support the feature of NPRS transmission of more cells within one NPRS occasion.
· Solution 1: NPRS muting pattern in frequency domain within one NPRS occasion
· Solution 2: NPRS muting pattern in time domain within one NPRS occasion
Proposal 1: Support finer NPRS muting pattern in time and/or frequency domain within one NPRS occasion for concentrated RSTD measurement.

[image: ]
Fig. 1 RSTD measurement with NPRS muting pattern same as existing PRS muting pattern
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Fig. 2 RSTD measurement with finer NPRS muting pattern

3. Conclusions
In this contribution, we give our views on NPRS muting pattern for OTDOA positioning in NB-IoT with the following proposal:
Proposal 1: Support finer NPRS muting pattern in time and/or frequency domain within one NPRS occasion for concentrated RSTD measurement.
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