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1 Introduction
In RAN #73 meeting, a revised WI proposal on enhancement of eMTC was agreed [1]. One objection of this revised WI is to support of OTDOA positioning for NB-IoT.

· OTDOA: consider improvements of accuracy, UE complexity and power consumption

In RAN1 86bis, the following conclusion was reached:

· For Rel-14 feMTC OTDOA  positioning reference signal, enhancements to the legacy LTE PRS patterns and sequences can be considered but need to be justified by significant performance improvement compared to legacy

· Strive for the possibility for the legacy PRS REs to overlap with the Rel-14 PRS REs

· Rel-14 PRS configuration includes

· All legacy parameters, i.e., bandwidth, periodicity, subframe offset, number of consecutive subframes, etc.

· FFS transmission in invalid subframes

· Sets of values of the parameters are FFS

· Determination of frequency location remains FFS

· Details of Rel-14 PRS configuration parameter settings are FFS

· Details of Rel-14 PRS muting pattern are FFS

· FFS how many Rel-14 PRS configurations are needed per cell

· FFS how many Rel-14 PRS configurations are needed per UE

· RSTD measurement of PRS in different sets of PRBs in the frequency domain is supported

· FFS details

In this contribution, we discuss the remaining issues to support OTDOA positioning for eMTC.
2 Discussions

2.1 PRS pattern 

In RAN1 86bis there were some discussion and proposals to increase the density of the legacy LTE PRS. However, the power on the enhanced PRS will be different from the legacy PRS therefore  the enhanced PRS will not be utilized by the legacy LTE which will create problem when eNB configure PRS transmission. Also, so far no result has shown considerable performance gains using the enhanced PRS. Considering the limited standardization time frame we propose to reuse the legacy LTE PRS pattern in Rel-14 FeMTC
Proposal 1:For Rel-14 eMTC  OTDOA, legacy LTE PRS pattern is reused.
2.2 PRS subframe configuration

For Rel-14 FeMTC OTDOA, legacy PRS parameters (PRS periodicity 
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，PRS subframe offset 
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，number of consecutive subframes 
[image: image3.wmf]PRS

N

) can be reused. Since Rel-14 FeMTC OTDOA need to support UE of various CE level , more NPRS subframes need to be configured compared with legacy LTE positioning.  To better achieve this purpose we propose to include longer  PRS periodicity 
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as shown in Table 1. Similarly , the number of consecutive subframes can be increased to support enhanced coverage. 

For the PRS bandwidth the legacy configuration can be reused without change. However, to support PRS frequency hopping , different PRS bandwidth frequency shifts can be configured. The size of the set of the frequency shift is FFS. 
Table 1:PRS subframe configuration
	PRS periodicity 
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	｛160，320，640，1280，2560，5120｝subframes

	PRS subframe offset 
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	 FFS granularity of the offset

	Number of consecutive subframes 
	{10, 20 , 40, 80}

	PRS bandwidth
	1.4 MHz (6RB)  3 MHz (15RB)  5 MHz (25RB)  10 MHz (50RB)   15 MHz (75RB)  20 MHz (100RB)

	PRS bandwidth starting PRB set
	 Configured by eNB to indicate the possible starting PRB for the PRS transmission bandwidth

	PRS frequency hopping granuality（subframes）
	{10, 20}


To support PRS frequency hopping, the hopping granularity need to be configured. Hopping happens between different configured PRS bandwidth frequency and the hopping pattern can be preconfigured or pre-determined . One example of the hopping illustration is given in figure 1 below.
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Figure 1: An example of PRS resources configuration with frequency hopping
· Proposal 2: For Rel-14 eMTC  OTDOA, legacy LTE PRS configuration is reused.

· To support narrowband eMTC UE, PRS bandwidth frequency shifts is included in the configuration

Proposal 3: PRS frequency hopping can be supported with configured hopping granularity.

· Hopping pattern is pre-configured or pre-determined.

Proposal 4: Besides legacy parameters, PRS configuration shall include :
· PRS bandwidth starting PRB set
· PRS hopping granuality
3 Conclusion
Proposal 1:For Rel-14 eMTC  OTDOA, legacy LTE PRS pattern is reused.
Proposal 2: For Rel-14 eMTC  OTDOA, legacy LTE PRS configuration is reused.

· To support narrowband eMTC UE, PRS bandwidth frequency shifts is included in the configuration

Proposal 3: PRS frequency hopping can be supported with configured hopping granularity.

· Hopping pattern is pre-configured or pre-determined.

Proposal 4: Besides legacy parameters, PRS configuration shall include :

· PRS bandwidth starting PRB set
· PRS hopping granuality
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