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1. Background
In the previous meeting, we presented a link-level simulation framework for defining positioning requirements, namely reference signal time difference (RSTD) accuracy requirements and cell detection performance requirements [1]. In this contribution, we present further details on the link-level assumptions specifically for cell detection requirements and discuss their relation to the system simulation framework [2] which is being conducted in parallel within the WI on positioning support for LTE.
2. Cell Detection Performance Requirements
The intention of the link simulation studies is to provide a basis for defining cell detection performance requirements in terms of the maximum cell detection delay. Below is the proposed  definition of the requirement,
The maximum cell detection delay is defined as the maximum time from when a positioning request is received by the UE until the time when the UE physical layer (L1) shall be able to report the first RSTD measurement of the newly detected cell to the UE higher layer (L3).
The cell detection requirement is to be valid down to a certain Ês/Iot, which also applies to the RSTD accuracy. RSTD accuracy is to be derived from the parallel link-level study [7].
The current cell search requirements in TS 36.133 are defined as the maximum cell search delay of 800 ms that are valid down to SCH Ês/Iot ( -6 dB. This means that UEs are required to detect and report cells whose SCH Ês/Iot ( -6 dB. 
For positioning, RSTD measurements are used which should be measured from at least three cells at distinct locations. Therefore, in order to be able to detect the number of cells sufficient to calculate the UE position, the detection threshold in terms of Ês/Iot may be lower. On the other hand, RSTD measurements are primarily to be measured on positioning reference signals (PRS) which, according to the RAN1 assumption, have a pattern with effective reuse of six and transmitted in low-interference subframes with full or partial alignment. This implies improved interference conditions for PRS compared to synchronization signals (PSS/SSS) used for normal cell search. Furthermore, the network will provide UEs with the assistance data to facilitate cell detection, i.e. for each neighbor cell to be measured the UE should be able to find out the PRS pattern, PRS sequence, approximate search window, etc. The minimum level of PRS Ês/Iot, let it be denoted by , for which the cell detection requirements are to be defined is supposed to come out of the system simulations.
The currently available system-level results have been presented in [3]-[6] and were obtained according to the methodology and with the system-level assumptions presented in [2]. According to the studies for synchronous networks, -14 dB has been so far identified as the minimum PRS Ês/Iot threshold which allows for detection of the minimum number of cells necessary for UE position calculation to achieve the reference positioning accuracy requirements. The companies shall agree on the -value(s) to be used as input to link simulations.
In each scenario, Ês/Iot is characterized by some detection probability, which is a trade-off between the UE complexity and the amount of time spent by the UE on the cell detection process. The upper bound on the latter will thus define the minimum UE capability in terms of cell detection necessary to achieve the reference positioning accuracy.
In summary, the cell detection requirement will depend on number of factors namely: PRS Ês/Iot, the number of positioning occasions and the number of consecutive subframes, periodicity of positioning occasions, measurement sampling rate, measurement bandwidth, RF impairments, etc. These factors will have to be addressed in the studies. UE implementation margin due to imperfections and other UE implementation limitation are to be added to the derived results when setting the final cell detection requirements.
3. An Approach for Defining Cell Detection Requirements
It is likely that the reception of a positioning measurement request at the UE is not necessarily synchronized in time with the beginning of a positioning occasion. Furthermore, as stated above, the number of positioning subframes in a positioning occasion and their periodicity will also influence the cell detection performance. Due to these reasons it is more natural to define the cell detection requirements as a function of the number of positioning occasions and the periodicity (i.e. 160, 320, 640, or 1280 ms) of the positioning occasions. In all the cases the requirements should be applicable to the same Ês/Iot level. However, the details on setting the requirements can be further discussed when RAN4 has completed the link simulation work.
4. Simulation Assumptions

As mentioned in Section 1, the cell detection requirement and RSTD measurement accuracy are to be defined for the same PRS Ês/Iot. Therefore link simulations for this requirement are strongly connected to those for defining the RSTD accuracy and thus the same link-level simulation assumptions apply [7]. The same parameters as in [7] are proposed in Table 1.
Table 1. Link simulation assumptions

	Parameter
	Value

	Cell layout
	3 cells at distinct locations as illustrated in Figure 1

	Cell ID scenarios
	(0, 1, 2), 

(0, 6, 12)

	Network synchronization
	· Synchronous

· Asynchronous with partial alignment

	Duplex modes
	FDD and TDD

	TDD specific parameters
	Uplink-downlink configuration
	1

	
	Special subframe configuration
	6

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	UE speed
	· 3 km/h

· 30 km/h

	Carrier bandwidth
	· 1.4 MHz (baseline)

· 10 MHz

	Channel model
	ETU, EPA, AWGN

	Noc (does not include received powers of the three simulated cells), [dBm/15kHz]
	AWGN,  exact values are TBD

	Ês/Noc for three cells, [dB]
	(-13,-13,-13),

Other combinations are TBD

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS),

full or partial alignment

	Number of consecutive positioning subframes
	1, 2, 4, 6,

non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth


5. Performance measures

· CDF expressing the time to detect cell (excluding RSTD measurement period) at minimum Ês/Iot level 
The RSTD measurement period, which will be derived from link simulations for RSTD accuracy, can be added later in the final cell detection requirements. 
6. Summary

We have discussed the cell detection requirement for PRS and proposed the link-level assumptions for the simulation study. It is proposed that initial results are provided in the next RAN4 meeting. 
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