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1. Overall Description

RAN WG4 would like to thank RAN WG1 for their questions on the assistance information for OTDOA positioning support for LTE in their LS in R1-093729/R4-093908. 
RAN4 kindly provides the following responses to the questions in RAN1 LS and also some additional information related to OTDOA.
Question 1: Which bandwidth allocations should be possible for positioning reference signals?
[Response]: RAN4 proposes not to put any specific restriction on the transmission bandwidth of the positioning reference signals (PRS). The PRS transmission bandwidth used in a particular scenario is up to the network implementation. It is therefore proposed that the following PRS bandwidths are allowed by the specification: 1.4 MHz, 3 MHz, 5 MHz, 10 MH, 15 MHz, and 20 MHz. However, RAN4 will specify the OTDOA requirements for selected PRS bandwidths e.g. 1.4 MHz and 10 MHz.
Question 2: Are the proposed periodicities (160, 320, 640, 1280 subframes) appropriate?
[Response]: RAN4 agrees with the positioning subframe periodicities proposed by RAN1 as a part of the cell-specific positioning subframe configuration information transmitted in the assistance data to the UE.
Question 3: Are the proposed configurations for consecutive subframes (1, 2, 4, 6 subframes) appropriate?
[Response]: Based on simulation studies for intra-frequency OTDOA measurements, RAN4 confirms that RAN1 proposed configurations for consecutive positioning subframes of 1, 2, 4, and 6 allow decent positioning performance even with the smallest bandwidth.
The inter-frequency OTDOA measurements are done during measurement gaps. The gap pattern comprises of 6 ms gap repeating every 40 or 80 ms; the periodicity depends upon the measurement gap pattern. The minimum available time for performing inter-frequency measurements is less than 6 ms. Therefore for inter-frequency OTDOA measurements, the configurations for the consecutive positioning subframes are to be limited to 1, 2 and 4 subframes.
Question 4: How many bits are needed for signalling the timing offset information?
[Response]: RAN4 proposes to replace the parameter “Timing offset”, which represents the transmit time difference between the serving and a neighbour cell with the following two parameters: 

· Estimated Timing Difference

· Window size

Both the above proposed parameters are to be signalled by the network to the UE for each neighbour cell.

It is RAN4 understanding that the objective of the transmit time difference (“Timing Offset”) in the assistance data is to assist UE for setting, in particular, its search window for detecting the neighbour cells. However, RAN4 believes that the transmit timing offset information, which does not take into account the UE location, may not be sufficiently useful for the UE when defining the search window. Therefore RAN4 is of the opinion that the transmit timing offset is not very relevant for estimating the timing difference between the serving and neighbour cells at the UE location. Instead RAN4 recommends the use of “Estimated Timing Difference” at the UE location as it will facilitate the UE in performing faster OTDOA measurements and will consequently improve the UE positioning accuracy.
The number of bits necessary for signalling the Estimated Timing Difference is defined by the maximum inter-site distance.

The number of bits necessary for signalling the Window Size is defined by the maximum expected UE-to-BS distance.

The definitions for the proposed assistance data are summarized below in table 1:
Table 1: RAN4 proposed parameters for assistance data

	Parameter
	Size [bits]
	Explanation

	Estimated Timing Difference
	12
	Coarse timing offset between the serving cell and the measured cell with step size of 8*Ts ((320 km inter-site distance).

	Window Size
	7
	Accuracy/range of the timing offset information at steps of ±4*Ts (e.g. from ±40 m to ± 5 km) 


Question 5: How many measured cells are needed in the assistance information to the UE?
[Response]: The RSTD measurements from at least three distinct locations are necessary for OTDOA positioning method. Furthermore, the UE itself does not have an explicit knowledge about neighbour cell locations. Therefore RAN4 proposes up to 24 cells, including the serving cell, for the positioning neighbour cell list.
Question 6: Are there any reasons to not assume that the measured cells have the same positioning reference signals bandwidth as the serving cell?
[Response]: RAN4 is of the opinion that it is NOT reasonable to assume that the positioning reference signal (PRS) bandwidth is always the same in neighbour and serving cells. Therefore RAN4 agrees that the PRS bandwidth needs to be signalled to the UE. 
2. Actions
To TSG-RAN1: RAN4 kindly requests RAN1 to take into account the above responses in their future work. 
To TSG-RAN2: RAN4 kindly requests RAN2 to take into account the above responses in their future work and define the appropriate signalling. 
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