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1. Background
After the last RAN4 meeting, there has been agreed an LS response [2] on OTDOA assistance data sent as a reply to the RAN1 LS [1]. However, there are still some issues that remained open in the response. In particular, the search window size and the step size have been indicated in the response [2] as TBD, as shown in the table below. Furthermore, the proposed number of bits did not take into account asynchronous networks with partial alinment. These issues are addressed in the current contribution.
Table 1 (as in [1]).
	Parameter
	Size [bits]
	Explanation

	Estimated Timing Difference
	12
	Coarse timing offset between the serving cell and the measured cell at the UE location with step size of 6*Ts ((240 km inter-site distance).

	Window Size
	[6-7]
	Accuracy/range of the estimated timing difference information at steps of ±TBD*Ts (e.g. roughly from ±TBD m to ± TBD km) 


2. UE Location Uncertainty
Search window size, which is to be signaled by the network to UE, depends on the uncertainty about the UE location. Figure 1 depicts a scenario with two eNodeBs, eNB0 and eNB1, and two possible locations of a served by eNB0 UE, A and B, the closest and the furthest with respect to the non-serving eNodeB, respectively.
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Figure 1. Window size calculation taking into account the location uncertainty of a UE which can be located with respect to eNB1 as far as in point B and as close as in point A.
In the scenario illustrated in Figure 1, assume a signal transmitted from eNB0 at time t and arriving via LOS in locations A and B at t+r/c, where c is the speed of light. The signal transmitted from eNB1 at time t+(, where ( is the transmit time shift in eNB1 with respect to eNB0, is received at (t+()+(d-r)/c and (t+()+(d+r)/c in locations A and B, respectively. As a result, the relative timing differences of eNB1 transmissions with respect to eNB0 transmissions in the same locations A and B are ((+d/c)-2*r/c  and (+d/c, respectively. The timing r/c for the serving cell is typically known to the network due to the Timing Advance mechanism. With the above, the search window for a UE served by eNB0 is thus the range [-r/c, r/c] centered at ((+d/c- r/c) relative to the serving cell. The search window center ((+d/c-r/c) is to be transmitted by the network, provided that the UE does not know transmit timing offset ( of the measured cell with respect to the serving cell, and r/c, which is also to be transmitted by the network, defines the search window [-r/c, r/c].
When defining protocols and information element formats, the maximum practical values are considered. For the search window center (called “estimated timing difference” in [1] and Table 1 above), such value is found assuming a UE closely located to eNB0, i.e. it is (+d/c. The earlier proposed 12 bits and 6*Ts step allow for up to (240 km inter-site distance in a synchronous network where (=0. In an asynchronous network with aligned positioning subframes, the maximum assumed subframe misalignment is 0.5 subframe corresponding to ((150 km and thus resulting in only up to (90 km inter-site distance (or up to 60 km cell range in a regular network setup).
Proposal: To account for asynchronous networks, we propose to modify the prposed format for the estimated timing difference as follows.
	Parameter
	Size [bits]
	Explanation

	Estimated Timing Difference
	13
	Coarse timing offset between the serving cell and the measured cell at the UE location with step size of 4*Ts ((170 km inter-site distance for asynchronous networks).


The search window size r/c should ideally be defined for r as the maximum supported cell range. Too narrow search windows result in that the searched peaks will be falling outside the range with a high probability and either the false peaks are considered as detected or the reference signal detection fails, and either of these may lead to a significant degradation of positioning performance. The search window size is discussed in more detail in [3].
3. Summary

To account for asynchronous networks, we propose to increase the number of bits to 13 for the estimated timing difference in the OTDOA assistance information. It is therefore suggested to send LS to RAN2 as proposed in [4]. 
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