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1 Introduction
In RAN1 #87, the following agreements were reached[1]:
Agreement:
· PRS bandwidths include {1.4, 3, 5, 10, 15, 20} MHz

· No change w.r.t. legacy LTE PRS bandwidths

· One cell can transmit multiple PRS time-frequency configurations with possibly up to [3] different PRS bandwidths

· Configuration information multiple PRS time-frequency configurations with possibly up to [3] different PRS bandwidths per cell can be signaled to the UE, each information associated with a set of configuration parameters including PRS configuration index, number of PRS subframes per occasion, muting pattern, and new optional parameters

· Supported legacy PRS periodicities are {160, 320, 640, 1280} subframes that are jointly signaled with starting subframe offsets in PRS configuration indices

· No change w.r.t. legacy LTE PRS indices

· Supported number of PRS subframes per PRS occasion are {1, 2, 4, 6, 10, 20, 40, 80, 160} subframes

· Reuse LTE PRS muting mechanism with a bit string of {2, 4, 8, 16} bits, with each bit applied to one legacy PRS period

· No change w.r.t. legacy LTE PRS muting pattern

· Add additional configuration parameters to support more frequent PRS transmissions and PRS frequency hopping
· Legacy PRS configuration (including R14 enhancements) can also be delivered to (F)eMTC UEs

· To support more frequent PRS transmission in time, add the following parameters to support multiple PRS occasions in a legacy PRS period

· PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes

· If this is not configured, there is only one PRS occasion in a legacy PRS period.
Agreement:
· If activated, PRS frequency hopping is configured with the following parameters (similar to Rel-13 eMTC FH):

· Number of bands for frequency hopping X: {2, 4}

· The first band is in the center

· The positions of the remaining X-1 bands:

· The starting position of each of X-1 bands is indicated separately: narrowband {0,1,…,max-1}
In this contribution, we discuss the remaining issues to support OTDOA positioning for FeMTC.
2 Discussions
2.1 Frequency hopping interval
Based on the agreement from RAN1#87, the eNB configures the number of bands for frequency hopping and the position of the bands. To support frequency hopping, the configuration of frequency hopping interval is also needed. Since one or multiple PRS occasions can be configured in one PRS period in FeMTC, we discuss the configuration in two categories.
· One PRS occasion in one PRS period
If the configured PRS frequency hopping band number equals to 4, and the bands are Center band, Band1, Band2, Band3, the PRS frequency hopping pattern is shown in figure 1. In this scenario, the frequency hopping interval is configured as one PRS occasion, i.e., the first PRS occasion is sent over center band, and the second PRS is sent over Band 1, the third PRS occasion is sent over band2, and the fourth PRS is sent over Band 4.
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Figure 1:PRS frequency hopping pattern for one PRS occasion per PRS period
· Multiple PRS occasions configured in one PRS period
Similarly, if the configured PRS frequency hopping band number equals to4, assuming there are two PRS occasions within one PRS period and the bands are Center band, Band1, Band2, Band3, then the PRS frequency hopping pattern is shown in figure 2. In this scenario, frequency hopping interval is configured as one PRS period, i.e., the two PRS occasions in the same PRS period are sent in the same frequency band, PRS occasions in different PRS period are configured in different frequency band. 
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Figure 2: PRS frequency hopping pattern for multiple PRS occasions per PRS period
Proposal 1: For FeMTC, PRS frequency hopping interval is configured to one PRS period;
2.2 Neighboring cell configuration for OTDOA

Based on the agreements from RAN1 #87, some configuration parameters, for example, PRS bandwidths, PRS periodicities, number of PRS subframes per PRS occasion, the starting subframe offset of PRS occasion, muting pattern etc, are needed for OTDOA configuration in order to acquire serving cell PRS information. Besides, some other OTDOA configuration parameters are also need, for example, neighboring cell positioning reference signal configuration, such as:
· Neighboring cell ID: for PRS pattern

· Neighboring cell type: for indication of neighboring cell type(Legacy LTE/NB-IoT/FeMTC)
· Neighboring cell CP length: for indication of neighboring cell’s CP length
· Neighboring cell bandwidth location: for indication of neighboring cell’s bandwidth location information. This information is based on neighboring cell type (Legacy LTE/NB-IoT/FeMTC )  
· Slot/subframe offset information between serving cell and neighboring cell: since no slots/subframe level synchronization can be assumed between neighboring cell and serving cell, an offset is needed.
Proposal 2：Other essential FeMTC OTDOA parameters should be configured, such as

· Neighboring cell ID

· Neighboring cell type

· Neighboring cell CP length

· Neighboring cell bandwidth location

· Slot/subframe offset information between serving cell and neighboring cell
3 Conclusion
In this contribution, we make the following proposals:
Proposal 1: For FeMTC, PRS frequency hopping interval is configured to one PRS period;

Proposal 2：Other essential FeMTC OTDOA parameters should be configured, such as

· Neighboring cell ID

· Neighboring cell type

· Neighboring cell CP length

· Neighboring cell bandwidth location

· Slot/subframe offset information between serving cell and neighboring cell
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