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1. Introduction
In RAN1 #80bis, the agreements on D2D-aided positioning were made in [1] as follows: 
	Agreement:

· D2D aided positioning is also evaluated as one of the potential enhancement techniques for indoor positioning.

· Required signaling and reports are FFS


In our companion contribution [2], D2D-aided positioning is discussed as a potential enhancement technology for indoor positioning. In this contribution, we present simulation assumptions for the D2D-aided positioning.
2. Simulation assumptions for D2D-aided positioning
As discussed in [2], for assistance of indoor positioning, some indoor UEs need to be capable of D2D as well as to obtain their positioning accurately via WiFi/Bluetooth, GPS, etc. For evaluation purpose, it is assumed that some UEs are both capable of D2D and 3-D positioning, which are denoted as “helper UE (H_UE)”, and other (normal) UEs are aided by the H_UEs for their positioning. Specifically, the vertical location estimate of a normal UE is derived by selecting the floor of the strongest H_UE among discovery signals of multiple H_UEs given that the H_UE already has its positioning by other means. For system level simulations, it is suggested that overall simulation assumptions can be reused from the existing ones in [3]. Specifically, we consider the case 2 but the number of small cells is set to zero. We describe additionally necessary parameters for evaluating D2D-aided positioning. The parameters related to D2D are reused from the Rel.12 D2D SI [4]. Detailed assumptions on evaluation for D2D-aided positioning are summarized in Table 1. 
	
	Assumptions for D2D-aided positioning

	Layout
	Same as case 2 except that the number of small cells is 0

	UE Tx power
	Maximum transmit power of 23dBm 

	Minimum distance between UEs
	>= 3m

	Minimum associated RSRP 
	-107 dBm

	Helper UE dropping model – Note 1
	Drop 2/3 of helper UEs inside of a hotzone building and 1/3 of helper UEs randomly and uniformly throughout the macro geographical area.

A helper UE is an indoor UE if it is located within a hotzone building.

	Ratio between average number of helper UEs and normal UEs per macro cell 
	0.1, 0.3, 0.5 

	Path loss 
	Modelling as per TR36.843

	Floor loss 
	For indoor UEs on the same floor in the same building: 0dB

For indoor UEs on another floor in the same building: 15+4(n-1) dB where n is the number of penetrated floors

	LOS probability 
	Modelling as per TR36.843

	Shadowing 
	Modelling as per TR36.843

	Note 1: Helper UE indicates the UE capable of D2D and 3-D positioning.


Table 1. Simulation assumptions for D2D-aided positioning

Proposal 1: The simulation assumptions summarized in Appendix need to be included in the TR 37.857.
3. Conclusion
In this contribution, we discussed evaluation assumptions on D2D-aided positioning. The proposals based on the discussion are given as follow:
Proposal 1: The simulation assumptions summarized in Appendix need to be included in the TR 37.857. 
______________________________________________________________________
References
[1] 3GPP RAN1 Chairman’s Notes at RAN1#80bis.
[2] R1-152755, “Discussion on D2D aided positioning enhancement”, LG Electronics.
[3] 3GPP TR37.857 v0.3.0, “Study on Indoor Positioning Enhancements for UTRA and LTE”.
[4] 3GPP TR36.843, “Study on LTE Device to Device Proximity Services; Radio Aspects”.
Appendix: Text proposal on evaluation methodology for D2D aided positioning
<Unchanged sections omitted>

<Start of changed section>
7.1.2.1
Evaluation scenarios for D2D aided positioning
For evaluating performance of D2D aided positioning, scenarios are defined below for indoor environments:

7.1.2.1-1 Evaluation Assumptions for D2D aided positioning
	Parameter
	Macro Cell
	Helper UE – Note 3

	Layout
	Hexagonal grid, 3 sectors per site, 7 or 19 Macro sites,  ISD = 500m
	Same as case 2 except that the number of small cells is 0

	System Bandwidth per Carrier
	10 MHz
	10 MHz

	Carrier Frequency
	2.0 GHz
	2.0 GHz

	Number of Carriers
	1
	1

	Total power (Ptotal per carrier)
	46 dBm
	23 dBm
Other values are not precluded.

	Distance-Dependent Path Loss
	3D-UMa

(Table 7.2-1 in TR 36.873 [4])

Indoor UEs:
3D-UMa O-to-I (PLb=PL3D-UMa)
Outdoor UEs: 3D-UMa LOS or 3D-UMa NLOS, 
depending on LOS probability.
	Outdoor to Indoor: same modelling from TR 36.843
Indoor to Indoor: same modelling from TR 36.843

	Penetration
	For outdoor UEs: 0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25, UE-to-eNB distance) ] for each link)
(i.e., PLtw = 20 dB; PLin = 0.5din (Table 7.2-1 in TR 36.873 [4]))
	For indoor UEs on the same floor in the same building: 0dB

For indoor UEs on another floor in the same building: 15+4(n-1) dB where n is the number of penetrated floors

	Shadowing
	3D-UMa (Table 7.3-6 in TR36.873[4]
Indoor UEs:
3D-UMa O-to-I 
Outdoor UEs: 
3D-UMa LOS or 3D-UMa NLOS,


depending on LOS probability.
	Outdoor to Indoor: same modelling from TR 36.843
Indoor to Indoor: same modelling from TR 36.843

	Antenna Pattern
	3D according to TR36.819 [5]
	2D Omni-directional

	Antenna Height
	25m + α
α ~ uniform(-5,25) m
	hUT = 3(nfl – 1) + 1.5 m
where, nfl ~ uniform(1,Nfl) and Nfl = 4

	UE Height
	hUT = 3(nfl – 1) + 1.5 m
where, nfl ~ uniform(1,Nfl) and Nfl = 4

	Antenna Gain + Connector Loss
	17 dBi
	N/A

	Antenna Gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	3D-UMa from TR 36.873 [4]
Indoor UEs:
3D-UMa O-to-I 
Outdoor UEs: 
3D-UMa LOS or 3D-UMa NLOS, depending on LOS probability.
	N/A

	Antenna Configuration
	2Tx, 2Rx in DL, Cross-polarized
	1Tx, 2Rx, Cross-polarized

	Normal UE Dropping – Note 4
	Same as case 2

	Minimum associated RSRP 
	N/A
	-107 dBm

	Helper UE Dropping model
	N/A
	Drop 2/3 of helper UEs inside of a hotzone building and 1/3 of helper UEs randomly and uniformly throughout the macro geographical area.

A helper UE is an indoor UE if it is located within a hotzone building.

	Ratio between average number of helper UEs and normal UEs per macro cell 
	N/A
	0.1, 0.3, 0.5 

	Number of floors per building
	4

	UE noise figure
	9 dB

	UE Speed
	3 km/h

	Minimum distance between UEs
	N/A
	>= 3 m

	Network Synchronization
	Perfectly synchronized for baseline. 

Additionally, network synchronization error case can be optionally simulated.  If included, the network synchronization error, per UE dropping, is defined as a truncated Gaussian distribution of (T1 ns) rms values between an eNB and a timing reference source which is assumed to have perfect timing, subject to a largest timing  difference of T2 ns, where T2 = 2*T1

	Note 1: For eNB-to-UE distance, 3D distance is applied unless stated otherwise.

Note 2: Propagation delay is explicitly modeled.

Note 3: A Helper UE indicates the UE capable of D2D and 3-D positioning. 

Note 4: A normal UE indicates the UE whose positioning is aided by helper UE(s).


<End of changed section>
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