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1 Reason for Change

There is an error in Appendix G regarding reorientation of a rectangular heat map area into an area corresponding to a parallelogram. Specifically, in section G.4.1, the first paragraph describes shifting of rows or columns of grid points in a rectangular array to create a new array of grid points in the shape of a parallelogram that better overlays some area of interest. The included figures 41 and 42 illustrate shifting of rows or columns of grid points for clockwise angles θ of one pair of sides of the parallelogram that are between 0° and 90°. The description is also supposed to apply to angles θ (not illustrated) between 0° and -90°. However, for negative θ, rows of grid points should be shifted in the negative X direction (and not positive X direction as stated in the description) and columns of grid points should be shifted in the negative Y direction (and not positive Y direction) towards a portion of the line with angle θ that lies below the X axis (and not the portion of the line shown in Figure 42 that lies above the X axis).
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Agree to this CR and apply the proposed changes to LPPe 2.0 TS.
6 Detailed Change Proposal

G.4.1

Reorientation of a Heat Map

To support arbitrary reorientation of a heat map, an initial heat map area composed of a rectangular array of equally spaced grids points is first defined as before and as shown in Figure 38. Then a straight line through the local origin at a clockwise angle θ to the local Y axis is defined with -90° ≤ θ ≤ 90°. Note that the straight line includes both a portion above the X axis and a portion below the X axis. Grid point rows (parallel to the local X axis) in the initial heat map area are then shifted in the positive X direction when θ is positive and in the negative X direction when θ is negative by an integer number of inter-grid points units of distance so that each row starts at a grid point that is either exactly on the line or just to the positive X side (i.e. right) of it. As an alternative, grid point columns (parallel to the local Y axis) may be shifted in the positive Y direction when θ is positive and in the negative Y direction when θ is negative by an integer number of inter-grid points units of distance so that each column starts at a grid point that is either exactly on the line or just to the positive Y side of it (i.e. above it). Both X and Y shifting alternatives are allowed (though only one can be used at any time) and are illustrated in Figure 41 and Figure 42. The new heat map area in each case is roughly a parallelogram and, while based on the original grid point array, has an orientation θ to the Y axis that may allow a better fit with areas with a similar orientation (e.g. such as a room or corridor in a building with the same orientation θ).
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Figure 41: Reorientation of a Heat Map Area with Rows shifted in the Positive X Direction
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Figure 42: Reorientation of a Heat Map Area with Columns shifted in the Positive Y Direction
Heat map values (e.g. for RSSI) are assigned to each grid point in the new (reoriented) heat map area using a single octet to encode values between 0 and 255 as before. Heat map values (i.e. octets) may then be assembled into an uncompressed octet string by first shifting rows or columns of grid points in the new heat map area back into the initial rectangular heat map area (i.e. using a reverse transformation to that shown in Figure 41 and Figure 42). This transformed heat map is then scanned in the order described in section G.2 and illustrated in Figure 39 to provide an octet string of heat map values which may then be transferred to a target using LPPe. When JPEG compression is used as described in section G.3, the reoriented heat map area is again transformed into the initial rectangular heat map area which is then compressed using JPEG. To achieve high compression when JPEG is used without significant error, it is recommended that for values of θ from -45° to 45°, the variant in which rows of grid points are shifted in the positive or negative X direction is used and that for values of θ from -90° to -45° and from 45° to 90°, the variant in which columns of grid are shifted in the positive or negative Y direction is used. This will keep neighbouring grid points close together after the shifting operation and thereby retain a high correlation of heat map values in the rectangular array to be compressed.
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