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1 Introduction

A study item for UMTS heterogeneous networks was approved to be studied in RAN1 in RAN plenary #57 [1]. Simulation assumptions have been discussed in RAN1 #70bis and on the RAN1 email reflector. This contribution gives updated view from [2] for simulation assumptions related to this study item.
2 Discussion
The detailed system simulation parameters are shown in Table 1 which is an evolved version from the one in [2]. There are some issues to be discussed further.
Uplink HARQ:
10% first transmission BLER has been proposed for uplink HARQ. However recent studies, e.g. UL transmit diversity [3], have been assuming 1% residual BLER after 4th transmission. Residual BLER approach seems more sensible approach in uplink and hence it is proposed to be used in the study.

Bursty traffic model:
Bursty traffic models used for DC-HSDPA and DC-HSUPA have been proposed to be used in this study. During Rel-8 timeframe bursty traffic model for DC-HSDPA was discussed and finally agreed with two inter-burst times of 5 and 20 seconds. Intention with 20 seconds was to model relatively low loads. It was now proposed in email discussion to reduce the file size to half and use only 5 seconds period, which should provide a good compromise and reduce number of needed simulations in the heterogeneous networks study. Also it has been seen in simulations that UL loading is quite high with the initial parameters. Hence we support the proposed change of reducing file size.
Number of UEs per sector:
Number of UEs per sector was earlier proposed to be 16. Now simulations have shown that especially the full buffer uplink load seems to be quite high with this assumption whereas bursty traffic load can be modified by the burst size. Hence, total 8 UEs could be more suitable for the full buffer case and 16 UEs for the bursty traffic with reduced burst size. 
Overhead power:
As mentioned in email discussion it should be clarified whether overhead power is containing e.g. HS-SCCH power. If it is then 20% is quite low value. Usually CPICH and P-CCPCH alone cause approximately 20% overhead and hence current assumption is in the correct ballpark in case HS-SCCH is excluded.

Minimum distance:
Minimum distance between small power nodes has been assumed to be 40 meters, which has also been used in LTE studies. Also maximum hotspot UE distance to small power nodes (hotspot radius) was earlier assumed to be 40meters. If different hotspot radius values are assumed for small power nodes with different transmission powers then maybe minimum distance between nodes would require some checking as well. On the other hand if minimum distance is increased substantially finding locations for four high power small cells could become a problem.
Table 1 System simulation parameters
	Parameters
	Values and comments

	Deployment scenario
	Small power nodes randomly dropped onto 3GPP Case1 macro-cells

	Minimum distances
	· Minimum Distance: 
· Macro – small power node: >75m

· Macro – UE : >35m

· Small power node – small power node: >40m

· Small power node – UE : >10m
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· Maximum UE distance from low power node (hot spot radius)

· 30dBm small power node: 35m

· 37dBm small power node: 60m


	Number of small power nodes per macro base-station
	1,2,4

	UE distribution within cell
	According to Configuration #4 in [3]

	Number of UEs / sector
	Downlink:

Configuration #1:
Macro UEs: 16
UEs in small power node = 0

Configuration #2:
Macro UEs: 8
UEs in small power node = 2,4,8 per small power node for 4,2,1 small power nodes/macro cell, respectively
Uplink:

Configuration #1:
Macro UEs: 8 (full buffer traffic) or 16 (bursty traffic)
UEs in small power node = 0

Configuration #2:
Full buffer traffic:
Macro UEs: 4 
UEs in small power node = 1,2,4 per small power node for 4,2,1 small power nodes/macro cell, respectively
Bursty traffic:

Macro UEs: 8
UEs in small power node = 2,4,8 per small power node for 4,2,1 small power nodes/macro cell, respectively

	Inter-site distance [m]
	500

	Carrier Frequency
	2000 MHz

	Path Loss
	Macro to UE:

L=128.1 + 37.6log10(R), R in kilometres

Small power node to UE:

L=140.7 + 36.7log10(R), R in kilometres

	Log Normal Fading 
	Standard Deviation : 10 dB for low power nodes and 8 dB for macro as in [2]
Inter-Node B Correlation: 0.5 including small cells as in [2] 
Intra-Node B Correlation :1.0

	Max BS Antenna Gain
	14 dBi for macro, 5 dBi for small power node

	Node B antenna pattern
	Macro node:

Case 1 (3GPP ant):                                                     
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Small power node: Omnidirectional

	Channel Model
	IID PA3

	Penetration loss [dB]
	20

	Maximum UE EIRP
	23 dBm

	BS noise figure
	5 dB, both macro and small power nodes

	RoT target
	6, 10 dB

	βec/ βc 
	15/15

	E-DPCCH Decoding
	Ideal

	Soft Handover Parameters
	R1a (reporting range constant) = 3 dB, 

R1b (reporting range constant) = 3 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full Buffer, Bursty Traffic

	Parameters for Bursty Traffic Model
	Component
	Distribution
	Parameters

	Downlink:


	File size
	Truncated Lognormal
	Mean = 0.25 Mbytes

Std. Dev. = 0.0903 Mbytes

Maximum = 0.625 Mbytes

	
	Inter-burst time
	Exponential
	Mean = 5 sec

	Uplink:
	File size
	Truncated Lognormal
	Mean = 0.0625 Mbytes

Std. Dev. = 0.0226 Mbytes

Maximum = 0.15625 Mbytes

	
	Inter-burst time
	Exponential
	Mean = 5 sec

	NodeB Receiver
	Rake (2 antennas per cell)

	Channel Estimation
	Realistic – 3 slot filtering, utilized through Actual Value Interface (AVI) tables

	Uplink HARQ
	2ms TTI,Max # of trans =4,Target BLER=1% after 4th transmission

	UL TPC Error Rate [%] 
	4

	E-DCH Scheduling 
	Period
	2ms

	
	Type
	Proportional fair

	
	UPH filtering
	100 ms

	CPICH Ec/Io
	-10 dB

	Total Overhead power including CPICH
	30%

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	UE Receiver
	Type 3, Type 3i

	Maximum Sector

Transmit Power
	Macro node:

43 dBm
Small power node:

37 dBm, 30 dBm

	HS-DSCH
	Up to 15 SF 16 codes per carrier for HS-PDSCH



	DL HARQ
	6 HARQ processes, Target BLER = 10% after 1st transmission

	Maximum active set size
	3


3 Conclusion
In this paper we have discussed simulation assumptions for HSPA heterogeneous networks. The discussed changes to baseline parameters are proposed to be adopted for study.
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