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1 Introduction
 A new Rel-14 work item proposal was approved in RAN #71 [1]. One of the objectives in the WI is:
·  For OTDOA enhancements and CID/E-CID enhancements:

· Sort out the options for OTDOA/E-CID enhancements with the progress achieved in the Release 13 indoor positioning Work Item[2] as the starting point [RAN1]

· Define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]
 This contribution discusses the prioritization of OTDOA enhancements which do not have RAN1 specification impact – time domain separation method to solve same PCI problem (as classified in TR36.855) and CRS usage together with PRS for RSTD measurements. The discussions are based on the approved TR 36.855 and TR 37.857 [2][3].
2 Discussions
2.1 Time domain separation method to solve same PCI problem [2]
In [2], time domain separation methods to solve same PCI problem are further categorized to:
a) TP-specific subframe offset for positioning occasions

b) TP-specific set of subframes within a positioning occasion

c) TP-specific PRS muting pattern

d) TP-specific PRS configuration

 As a PRS subframe configuration comprises PRS periodicity and PRS subframe offset, the method d) is a superset of the method a). The RRHs with same PCI can be assigned with different PRS configuration indices. UE reports the configured PRS configuration index together with other measurement reporting (such as PCI, RSTD, or RSTD quality), e.g., in IE NeighbourMeasurementElement as defined in TS36.355[4]. In method b), one or more subframes within a PRS occasion are selected to be transmitted in TP-specific manner, but the degree of freedom to distinguish the TPs is limited by 6 (which is the maximum value of the number of consecutive subframes within a PRS occasion). In method c), The RRHs with same PCI can be assigned with different PRS muting patterns. UE reports prs-MutingInfo configured and used for measuring RSTD for a cell together with other measurement reporting (such as PCI, RSTD, or RSTD quality), e.g., in IE NeighbourMeasurementElement as defined in TS36.355 [4].
 Figure 1 illustrates how the method d), TP-specific PRS configuration, works. TP0, TP1 and TP2 groups use PRS configurations with {I_PRS=0, N_PRS=4}, {I_PRS=4, N_PRS=2}, and {I_PRS=6, N_PRS=2}, respectively. The different clusters are distinguished by different physical cell IDs while TPs within the same cell cluster can be distinguished by different PRS configurations in a TDM manner. This method requires additional time domain resources to distinguish the TPs having the same PCIDs. UE can measure RSTD from each cell without being confused from the same PCIDs. With this method, the behaviour of target device would need to be updated. For instance, in TS36.355 [4], it states “When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.”. Thus, the assumption on partially overlapped subframes by target device would need to be updated accordingly. Also, it would consume more time domain resources than planned originally for pre-Rel-14.
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Figure 1 TP-specific PRS configuration – method d)
 Figure 2 illustrates how the method c) works. Four TPs (TP0 – 3) share the same PCID and all different PRS muting patterns ([1 0 0 0], [0 1 0 0], [0 0 1 0], [0 0 0 1], respectively) with common PRS configuration (I_PRS=0). Based on the measured RSTD on non-muted PRS subframes, the RSTDs from the different TPs with the same PCID can be distinguished. The specification impact is marginal given that only PRS muting info needs to be included in the measurement reporting together with RSTD measurement. This solution can be also applied to the existing network in a backward compatible manner.
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Figure 2 TP-specific PRS muting pattern – method c)

 For all methods above, in order for location server to figure out from which TP the RSTD was measured by UE, the configuration information needs to be reported together with the measured RSTD in IE NeighbourMeasurementElement. Also, they are not foreseen to impact RAN1 specification.

 2.2 CRS usage together with PRS for RSTD measurements [3]
 By utilizing both CRS and PRS, the RSTD measurement performances can be significantly improved as described in TR37.857. This feature would require a minor specification update to enable “PRS+CRS” to be used together. First, CP length for CRS would need to be clarified. In current TS 36.355 [4], cpLength field in IE OTDOA-ReferenceCellInfo specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present; otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS. Also, cpLength field in IE OTDOA-NeighbourCellInfoElement specifies the cyclic prefix length of the neighbour cell PRS if PRS is present in this neighbour cell; otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell. In short, if PRS is present, there is no information about CP for CRS. Second, QCL assumption between PRS and CRS would need to be clarified to utilize both for RSTD measurement. If it could be further clarified to assume the same antenna ports between PRS and CRS, even coherent accumulation between PRS and CRS would be possible.
 Therefore, this method is not foreseen to impact RAN1 specification, but only some adjustments of TS36.355 are required to support this feature. 
3 Conclusion
 This contribution discussed the prioritized OTDOA enhancements which do not have RAN1 specification impact – time domain separation method to solve same PCI problem (as classified in TR36.855) and CRS usage together with PRS for RSTD measurements. Based on the discussion, those methods do not have RAN1 specification impact and only TS 36.355 (LPP) needs to be updated to support them. Therefore, it is proposed to specify at least the following methods with this WI:

· Time domain separation methods to solve same PCI problem

· TP-specific muting pattern

· TP-specific PRS configuration

· CRS usage together with PRS for RSTD measurements
 The relevant proposed text for TS36.355 can be also found in our companion draft CR [5].
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