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Discussion
1. Introduction
In the current specification [1], there is no way to orthogonalize PRS transmissions in mixed cyclic prefix (CP) deployments, as even if MBSFN subframes are configured as positioning subframes, the cyclic prefix length of these MBSFN subframes is required to be the same as that of normal subframes.  Thus, whether normal or MBSFN subframes are configured as positioning subframes, the positioning subframes of neighboring cells using different cyclic prefix lengths for normal subframes cannot be orthogonal, and this is true even if the system is synchronous and different frequency offsets are applied to the positioning reference symbols in the two cells. 

The purpose of the restriction on the cyclic prefix length of MBSFN subframes configured as positioning subframes was to avoid the need to signal which of a neighbor cell’s positioning subframes are normal cyclic prefix and which are extended cyclic prefix.  However, this restriction is not needed in instances in which only MBSFN subframes are configured as positioning subframes, and thus the restriction can be removed in this case.  If this is done, then neighboring cells using different cyclic prefix lengths for normal subframes can configure MBSFN subframes using a common cyclic prefix length as positioning subframes.
2. Restrictions on MBSFN subframes configured as positioning subframes

Currently, in the approved Release-9 CR in [1] for 36.211, there is a restriction that 

The OFDM symbols in a MBSFN subframe configured for positioning reference signals transmission shall use the same cyclic prefix as used for subframe #0.
The reason for this restriction is to avoid the need to signal which of a neighbor cell’s positioning subframes are normal cyclic prefix and which are extended cyclic prefix in the event that N>1 consecutive subframes are configured as positioning subframes.  A mixture of CP lengths within the N consecutive positioning subframes would not be consistent with the assistance data requested in [2] for which the positioning subframes of the neighbor cell are assumed to be normal CP or extended CP, but not both.  With the assistance data specified in [2], it would not be possible for the UE to know which of a given neighbor cell’s positioning subframes are normal CP and which are extended CP.
3. PRS Patterns with mixed CP deployments

In a mixed CP deployment, consider a first cell using normal CP and a neighbor cell using extended CP.  With the current restriction, the first cell can only use normal CP positioning subframes while the neighbor cell can use only extended CP positioning subframes.  The relative time alignment of the PRS for the normal and extended CP positioning subframes in a synchronous system is shown in Figure 1.  Since the symbol boundaries are not aligned for subframes using different CP lengths, the PRS transmissions from neighboring cells using different CP lengths are never orthogonal, even if different frequency offsets are applied to the positioning reference symbols in the two cells. 

A straightforward remedy for the above problem is to allow MBSFN subframes to be configured as positioning subframes using a CP length which is different than that used for normal subframes in the same cell (i.e., other than for subframe #0).  For example, neighboring cells using different CP lengths for normal subframes could both configure only MBSFN subframes with extended CP as positioning subframes.  The use of a CP length other than that used for normal subframes for the MBSFN positioning subframe would be allowed only in the event that the cell configures only MBSFN subframes as positioning subframes. Furthermore, all MBSFN subframes configured as positioning subframes within a given cell would be required to use the same CP length.  With these restrictions, there would be no confusion as to which positioning subframes are normal CP and which are extended CP, nor would there be a need to make any additions to the currently assumed assistance data.
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Figure 1: Relative symbol boundaries for normal and extended CP subframes (shading indicates location of PRS within positioning subframe for a 2 transmit antenna deployment)
Thus, we would propose the following modification of the text from [1]:

If both normal and MBSFN subframes are configured as positioning subframes within a cell, the The OFDM symbols in a MBSFN subframe configured for positioning reference signals transmission shall use the same cyclic prefix length as used for subframe #0.  If only MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols configured for positioning reference signals in these subframes shall use the same cyclic prefix length.

One final consideration with the above change is that the wording in the requested L2 assistance data would need to be changed slightly.  Table 1 shows the definition of the normal or extended CP field from Table 2 of the liaison statement [2].  The definition would need to be modified very slightly as shown to indicate that the CP length given is for the positioning reference signals of the positioning subframes and not for the cell itself.

Table 1: Assistance information associated with the measured cells (from Table 2 in [2])

	Information
	Size (bits) per cell
	Explanation

	Normal or extended CP
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	1 bit per measured cell, or 1 bit 
	1 bit per measured cell, indicating positioning reference signals with normal or extended cyclic prefix.

1 bit, indicating that positioning reference signals of all measured cells have the same length of the CP as the positioning reference signals of the serving cell


4. Conclusion

In the current specification [1], there is no way to orthogonalize PRS transmissions in mixed CP deployments, as when MBSFN subframes are configured as positioning subframes, the cyclic prefix length of these MBSFN subframes is required to be the same as that of normal subframes.  A remedy to this situation is proposed in which MBSFN subframes configured as positioning subframes can use a CP length different than that used for normal subframes, but only in the case that the cell configures only MBSFN subframes as positioning subframes.  Furthermore, all MBSFN subframes configured as positioning subframes in the cell would be required to use the same CP length.
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