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1. Introduction 
In RAN plenary #68 meeting, it is decided that the RAN1 shall include proper references to the previous and related study in TR36.855 at the next RAN1 meeting.
This TP include a proper reference and enhancements of wideband PRS as the following:

· A proper reference for wideband PRS studied in TR36.855
· RSTD performance results for wideband PRS
· Positioning error results for wideband PRS

· Analysis on specification impact for wideband PRS
2. Text Proposal 
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7.1.1.9
Enhancements for wideband PRS[37][41][42]
Enhancements for wideband PRS measurement are also studied and evaluated in TR36.855 section 5. 
It is well known the wide bandwidth of signal can offer the better positioning accuracy (i.e. RSTD measurement accuracy). This is because of duality between time and frequency domain. Obtainable time resolution is equivalent to the inverse of the bandwidth used to observe the signal at baseband in the granularity of ‘1/BW’. For example, a 100MHz bandwidth corresponding to 10ns can provide 3m resolution.
RSTD performance comparison between 20MHz PRS and 100 MHz PRS with intra-band contiguous CA under ETU70 channel are shown in figure 7.1.1.9-1 [42].
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Figure 7.1.1.9-1.  RSTD performance comparison between 20MHz PRS and 100 MHz PRS with intra-band contiguous CA under ETU70 channel [42]
For intra-band contiguous carrier aggregation, PRS can be mapped across the component carriers so the effective PRS bandwidth can be increased. For instance, with 20MHz PRS bandwidth for each CC and with 2 CC carrier aggregations, the effective PRS bandwidth becomes 40MHz. However, the current specification cannot support this feature and thus the proper assumption between the consecutive CCs needs to be defined, such as quasi-collocation, same antenna ports, etc, so effective bandwidth can be increased.

The following scenarios are evaluated [41]:

· Scenario 1 – Single 10 MHz CC. This is a baseline assumption according to the evaluation methodology defined in [1].

· Scenario 2 – Single 20 MHz CC. This scenario differs from the 10MHz baseline assumption in [1] and reflects performance in case of the maximum LTE system bandwidth per single CC.

· Scenario 3 – Two CCs 2 x 20 MHz = 40 MHz. This scenario corresponds to intra-band contiguous CA operation with two CCs. Each CC has 20 MHz system bandwidth. For timing estimation, we assume that two CCs operate synchronously in terms of PRS transmission and that single FFT can be used for transmission and timing estimation.

The system level results are presented for Case 1A (Macro only) and Case 2 (Macro+Indoor) deployment scenarios in Figure 7.1.1.9-2. Both cases are evaluated with and without PRS muting assumption and at the sample rates corresponding to system bandwidth. The transmit power per resource element was assumed to be the same in all scenarios.
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Figure 7.1.1.9-2 OTDOA positioning performance in case of intra-band contiguous CA (Case-2).
In current specification, the maximum supported system bandwidth is 20 MHz. Thus, unless a new system bandwidth is introduced, more than 20 MHz PRS bandwidth is not supported as a single BW configuration. One way to achieve the larger BW with minor specification changes would be to perform intra-band contiguous CA, so that PRS BW is increased (CA with 2 CCs was assumed in the simulation in Section 2). It further needs to be ensured that PRSs in different CCs use the same antenna port so a single filtering (e.g. one larger FFT as described in this Section) can be used.

Another change that needs to be made to support intra-band contiguous CA for OTDOA based positioning is the enhancement in RSTD reporting granularity, which is currently limited by 1 Ts granularity. The impact of RSTD reporting granularity is illustrated in Figure 7.1.1.9-3 for the case 2 x 20 MHz intra-band contiguous CA operation.
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Figure 7.1.1.9-3 Impact of RSTD Reporting Granularity
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