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1. 
Introduction
The prs-SubframeOffset in IE OTDOA-NeighbourCellInfoList is needed to center the RSTD search window of a neighbour cell, in case the neighbour cell is on a different frequency layer than the assistance data reference cell. With the introduction of multiple PRS configurations per cell, the definition of the prs-SubframeOffset became ambiguous, as shown in this contribution. 
2. 
Discussion
The prs-SubframeOffset in IE OTDOA-NeighbourCellInfoList in LPP version 14.1.0 is defined as follows [1]:

	prs-SubframeOffset

This field specifies the offset between the first PRS subframe of the PRS occasion group of the first PRS configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS occasion group of the first PRS configuration of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.


Figure 1 below illustrates the PRS subframe offset according to the definition above for a simple example.  The PRS configuration of the reference cell on frequency layer F1 is illustrated in red for the 1st PRS configuration (there may be a 2nd and 3rd PRS configuration on the reference cell as well, but this is not relevant in this context). The 1st PRS configuration of the reference cell has a legacy PRS period of 160 ms, a PRS occasion group length of 1, and no PRS frequency hopping in this example.
On the neighbour cell on frequency layer F2 there are 2 PRS configurations available, as illustrated in blue and green in Figure 2. The neighbour cell has a dense PRS configuration of 40 ms for the first configuration (blue), and a legacy PRS period of 160 ms for the 2nd configuration (green) in this example. Frequency hopping is used for both PRS configurations on the neighbour cell, with hopping over 4 narrow bands and PRS occasion group length of 4 for the 1st configuration, and hopping over 2 narrow bands and PRS occasion group length of 2 for the 2nd configuration. 

According to the definition above, the prs-SubframeOffset is between the first PRS subframe of the PRS occasion group of the first PRS configuration in the assistance data reference cell, and the first PRS subframe in the closest subsequent PRS occasion group of the first PRS configuration of the neighbour cell. This prs-SubframeOffset would be the SFO1 in Figure 1. This SFO1 would allow the UE to center the RSTD search window for the 1st PRS configuration of the neighbour cell and to determine the narrow band index for each occasion. However, it does not allow to center the RSTD search window and determine the narrowband index for the 2nd  PRS configuration in this example. 
From the SFO1 and the PRS configuration information of the neighbour cell, the UE knows the beginning of the PRS occasion group of the 1st configuration. However, the beginning of the PRS occasion group of the 2nd configuration may be SFO1 or SFO1+160 ms in this example; i.e., the UE cannot unambiguosly determine SFO2. 
This ambiguity can be removed by providing the prs-SubframeOffset for the neighbour cell PRS configuration that has the longest periodicity (2nd configuration in this example). The UE can determine the search window and narrowband index for all other configurations with smaller periodicity from the prs-SubframeOffset of the longest periodicity. For the example in Figure 1, SFO2 would be provided in prs-SubframeOffset instead of SFO1. 
Since SFO2 is provided for the longer periodicity (320 ms) which is a multiple of the shorter periodicity (160 ms), the UE can obtain SFO1 as SFO2 modulo 160. I.e., SFO1 would be the positive remainder after N times 160 ms (one occasion group of 4 times 40 ms in this example) has been subtracted from SFO2 in this example. 
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Figure 1. Illustration of prs-SubframeOffset (SFO).
3. 
Summary

In order to unambiguously determine the search window and narrow band index for all PRS configurations of the neighbour cell, the prs‑SubframeOffset needs to be provided for the the PRS configuration with the longest periodicity:

	prs-SubframeOffset

This field specifies the offset between the first PRS subframe of the first PRS occasion group of the first PRS configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS occasion group of the first PRS configuration with the longest PRS occasion group periodicity (NOTE) of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.


NOTE: 
If this cell has more than one PRS configuration with equal longest PRS occasion group periodicity (i.e., PRS occasion group length times TPRS), the first such configuration is referenced. In order to avoid ambiguity for frequency hopping, a PRS occasion group should contain at least 2 PRS occasions with hopping between 2 narrowbands and at least 4 PRS occasions with hopping between 4 narrowbands.
A corresponding CR to 36.355 is provided in R2-1704441 [2].
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