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1
Introduction
Scenario # 2b - indoor small cell deployment on a dedicated carrier in the presence of macrocell on another carrier and Scenario #3 - indoor small cell deployment in absence of macrocells are amongst the agreed-upon scenarios for small cell enhancement study [1]. Evaluation methodology for Scenario #2b and #3 for small cell deployment in hotspot environments (such as malls) based on ITU indoor hotspot model is provided in [2]. In addition, it is also agreed in [2] to evaluate these scenarios using dual-stripe model [3]. Dual-stripe model enables evaluation of small cell deployments in urban/dense urban environment consisting of small offices, shops, residences and a combination of these premises. This contribution presents evaluation methodology for Scenario #2b and #3 based on dual-stripe model.
2
Proposed Simulation Methodology
2.1 Deployment Model
The envisioned scenario covers small cell deployments in small offices, shops, residences and a combination of these premises in urban/dense-urban environment. Dual-stripe model [3], [4], which consists of premises arranged in two-stripes, is used as a basic building block to simulate an urban/dense urban city topology. Each building stripe has 10 premises or units, each of size 10m x 10m as shown in Figure 1 below. This corresponds to setting ‘N’ parameter to 5 in the dual-stripe model [4]. A 10m x 10m premise represents a commercial location (e.g., office, shop) or a residence (e.g., an apartment unit). A building block has random number of floors ranging from 2 to 6.
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Figure 1 Dual-stripe model building block
Several such building blocks are dropped in typical macrocell hexagonal layout. Small cells are dropped indoors, while UEs are dropped indoors as well as outdoors.
2.2 Simulation Parameters

Simulation parameters for Scenario # 2b and Scenario # 3 using dual-stripe model are provided in attached spreadsheet. Note that the spreadsheet uses [2] as a baseline for most of the parameter settings.
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3 
Conclusions

This contribution presented a simulation methodology to evaluate system level performance of indoor small cell deployments in urban/dense-urban environments. The methodology is based on existing dual-stripe simulation model for creating an urban city layout and is applicable to small cell deployment scenarios #2b and #3.
Proposal: Adopt proposed evaluation methodology for small cell deployment scenarios #2b and #3.
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								Scenario #2b (dense): 
Dense Urban (Office/Shops/Residential) Scenario						Scenario #2b (sparse):
Dense Urban (Office/Shops/Residential) Scenario								Scenario #3 (sparse):
Dense Urban (Office/Shops/Residential) Scenario				Scenario #3 (dense):
Dense Urban (Office/Shops/Residential) Scenario

								Macro cell		Small cell				Macro cell		Small cell						Small cell, Macro cell is not modeled				Small cell, Macro cell is not modeled

		Layout						Hexagonal grid, 3 sectors per site, case 1
Both 19 Macro sites and 7 Macro sites can be used. Companies should indicate whether 19 or 7 sites are used when presenting the results.		Based on  dual-stripe urban model TR36.814. 2 to 6 floors per building (randomly chosen). Complementary scenario to ITU Indoor Hotspot scenario.						Based on  dual-stripe urban model TR36.814. 2 to 6 floors per building (randomly chosen). Complementary scenario to ITU Indoor Hotspot scenario.						Based on  dual-stripe urban model TR36.814. 2 to 6 floors per building (randomly chosen). Complementary scenario to ITU Indoor Hotspot scenario.				The detailed parameters setting can refer to A.2.1.1.5 in TR36.814;4 small cells per floor, 2 floors, ISD between small cells within the same floor is 30m.

		System bandwidth per carrier						10MHz		10MHz

		Carrier frequency						2.0GHz		3.5GHz

		Carrier number						1		2						2						1

		Total BS TX power (Ptotal per carrier)						46dBm		20 dBm; Optional: 24 dBm

		Distance-dependent path loss						Macro-to-outdoorUE:
PL (dB) =15.3 + 37.6log10R 
Macro-to-indoorUE:
PL (dB) =15.3 + 37.6log10R + Low		SC-to-IndoorUE (same building):
PL (dB) = 38.46 + 20 log10R + 0.3*d2D,indoor + 18.3 n ((n+2)/(n+1)-0.46)  + q*Liw+ W(fc)

SC-to-outdoorUE:
PL (dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.3*d2D,indoor +  q*Liw + Low + W(fc)

SC-to-IndoorUE (in other building):
PL(dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.3d2D,indoor + q*Liw+ Low,1 + Low,2 + W(fc)

where,
W(3.5GHz)= 8 dB and W(2GHz)=0 dB.

Above model is based on dual-strip urban deployment model in 36.814 and modifications proposed in R1-131402.

		Penetration						Outerwall penetration loss: 
Low=20 dB		Outerwall penetration loss: 
Low=Low,1=Low,2=20 dB

Innerwall penetration loss:
Liw=5 dB.

		Shadowing						According to Table A.2.1.1.2-8 in 3GPP TR 36.814.		According to Table A.2.1.1.2-8 in 3GPP TR 36.814.

		Antenna pattern						3D,  referring to TR36.814		2D Omni-directional

		Antenna Height:						32m		1.5m

		UE antenna Height						Outdoor UEs 1.5m, Indoor UEs based on UE location.

		Antenna gain + connector loss						14 dBi		0dBi

		Antenna gain of UE						0 dBi

		Fast fading channel between eNB and UE						ITU UMa according to Table A.1-1 of 36.819		For indoor UEs:ITU InH
For outdoor UEs:ITU InH NLOS

		Antenna configuration						2Tx2Rx in DL, 1Tx2Rx in UL,  Cross-polarized

		Number of clusters/buildings per macro cell geographical area						10 (Number of dual-stripe blocks per macrocell)														N/A				N/A

		Number of small cells per cluster						[Number of 10m x 10m units in a cluster] x[ Probability of SC per unit of 10m x 10m]

10%, 20% probability of having SC per unit of 10m x 10m
SCs are randomly dropped in the clusters.						[Number of 10m x 10m units in a cluster] x[ Probability of SC per unit of 10m x 10m]

2.5%,5% probability of having SC per unit of 10m x 10m
SCs are randomly dropped in the clusters.								[Number of 10m x 10m units in a cluster] x[ Probability of SC per unit of 10m x 10m]

2.5%,5% probability of having SC per unit of 10m x 10m
SCs are randomly dropped in the clusters.				[Number of 10m x 10m units in a cluster] x[ Probability of SC per unit of 10m x 10m]

10%, 20% probability of having SC per unit of 10m x 10m
SCs are randomly dropped in the clusters.

		Number of small cells per Macro cell						[Number of small cells per cluster]*10

		Number of UEs						60 UEs are recommended when FTP model 3 is used

		UE dropping						2/3 of UEs are dropped within the hotzone buildings 
1/3 of UEs are dropped throughout the macro geographical area (including hotzones) 
o   A UE is an indoor UE if it is located within a hotzone building 
o   Additionally, a UE not located within a hotzone building is classified as an indoor UE with x% probability, where x>=0. Companies should indicate the value x when presenting the results. 
Revisit if it diverges much from 20%/80% outdoor/indoor UE splitting

		Radius for small cell dropping in a cluster						Max. one SC per unit of 10x10 meters

		Radius for UE dropping in a cluster						NA

		Minimum distance (2D distance)						Small cell - small cell: 3m

								Small cell - UE : 3m

								Macro –small cell cluster center: 75m

								Macro – UE : 35m

								cluster center-cluster center: 70m

		Traffic model						Baseline: FTP Model 1 as in TR 36.814 
Alternative (should be used when evaluating techniques where uneven load with larger time scale needs to be addressed): 
FTP Model 3: based on FTP model 2 with the exception that packets for the same UE arrive according to a Poisson process and the transmission time of a packet is counted from the time instance it arrives in the queue

0.5Mbytes file size.
The offered traffic is generated  per macro cell geographical area when FTP model 1 is used.

		UE receiver						MMSE-IRC as baseline

		UE noise figure						9dB

		UE speed						3km/h; Optional: 30km/h

		Cell selection criteria						Baseline: RSRP for intra-frequency and RSRQ for inter-frequency, with cell common bias if CRE is applied.

		Network synchronization						Baseline is synchronised; if an evaluated feature requires synchronisation, this should be stated; evaluations without synchronization are not precluded, and the assumed synchronization accuracy in such simulations should be stated.

		Backhaul assumptions						• The latency and throughput values for non-ideal backhaul indicated in Table 6.1-1 of 36.932 are the baseline assumptions 
         -The latency values of  {2ms,10ms,50ms} are recommended for evaluation.
• Whether and how the backhaul assumptions are explicitly modelled in the simulations should be indicated by companies when presenting the results.  
• Proposals considering backhaul assumptions should analyze the influence of these assumptions on the delivery of the information to be exchanged and on the access network performance metrics.

		Performance metrics						Mean, 5%/50%/95% UPT at the given offered traffic (for example the offered traffic resulting in a resource utilization of e.g., 10%, 30%, or 50%, for a reference scheme). 
Note: performances should be evaluated for users in all area and for users served by small cells.

		For all the scenarios, CRS interference modeling is recommended for the evaluations that are sensitive to the CRS interference. Whether and how the CRS interference is modeled should be provided by each company. Additional error modeling of decoding of DL control channel and broadcast channel is not precluded.
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