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1
Introduction

RAN#50 decided to open a Study Item relating to the possibility of increasing HSDPA user experience, and in particular cell edge performance by means of introducing the possibility of transmitting to UEs from more than one cell and/or site. In previous RAN1 meetings, a few possibilities for the multi-cell transmission have been discussed: HS-DDTX, Multiflow, and HS-SFN. This paper focuses on performance expectations for Multiflow in 6-sector site deployments. It is shown that burst rate gains similar to but not exceeding those of 3-sector deployments can be achieved.
2
Simulation assumptions
For a detailed description of Multiflow the reader is referred to ‎[5].

 The performance of Multiflow has been analysed using system simulations. Simulation parameters are given in the table below:

Table 1: System Simulation Assumptions for Multiflow
	Parameters
	Comments

	Cell Layout
	Hexagonal grid, 19 Node B, 6 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Penetration loss
	20 dB

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation:0.5

Intra-Node B Correlation :1.0

	Max BS Antenna Gain
	17 dBi

	Antenna pattern
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                                                                      = 35 degrees,

                                                                 Am = 23 dB

	Channel Model
	PA3,

Fading across all pairs of antennas is completely uncorrelated.

	CPICH Ec/Io
	-10 dB

	Total Overhead power
	30%

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Maximum Sector

Transmit Power
	43 dBm 

	Soft Handover Parameters
	R1a (reporting range constant) = 3 dB,
R1b (reporting range constant) =  3 dB

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

-Total available power for  HS-PDSCH and HS-SCCH is 70% of Node B Tx power, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER, or 

HS-PDSCH HARQ: Maximum of 4 transmissions with 10% target BLER after the first transmission. Retransmissions are of highest priority.

	HS-DPCCH 
	9 slot CQI delay

CQI estimation noise may be added

	Number of H-ARQ processes
	6

	Maximum active set size
	3

	Traffic
	NGMN Bursty: File size fixed at 1Mbit

Interarrival time according to a Poisson distribution; adjusted according to required load level

Users only transfer 1 file; each new arriving file has a new user position

	OCNS
	 OCNS=0, namely all sectors transmit at full power only when they have data. 

	Candidate Schemes
	Multiflow with one carrier

	DL Scheduling
	independent schedulers for intra- and inter-site

	Number of MAC-ehs entities
	two MAC-ehs entity at the UE. 

	RLC layer modeling
	ideal (not applicable – no data split)

	Iub Flow control modeling
	ideal 

	HS-DPCCH Decoding
	Ideal 

	MP-HSDPA   UE capabilities
	All MP-HSDPA UEs are capable of 15 SF 16 codes and 16QAM for each cell 

Percentage of MP-HSDPA capable Ues : 100% 

Multiflow UEs are type3, and type3i UEs 

	Legacy UE capabilities
	not simulated

	Secondary serving cell
	The secondary strongest cell in the UE active set, based on path loss and shadowing, is the secondary serving cell. For Intra-NB schemes, secondary serving HS-DSCH cell is further restricted to be at the same Node B as the primary serving cell

	CQI Estimation 
	Ideal


The simulations model the intra-site Multiflow in a hexagonal homogeneous network, where each site comprises 6 sectors as presented in Figure 1. Each cell of the 6-sector site uses a narrower beamwidth antenna with a higher gain at the main lobe direction, as presented in the table with simulation assumptions. Nevertheless, the overall simulation area and site locations are exactly the same as in the 3-sector case. 
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Figure 1 Modelled 6 sectors site layout shape

The described network layout and antenna pattern lead to an average amount of UEs located in the 3-dB SofterHO margin area of about 5-6%. Different antenna patterns may improve system results.

Users will be Multiflow-enabled as they fall within the SofterHO area (intra-site Multiflow) or SHO area (inter-site Multiflow). Propagation from transmitters to UE receiver from different cells is assumed to be equal.
3
Simulation results
3.1
type3 PedA | VehA intra-site

Figure 2 to Figure 4 show burst rate statistics for  offered load 1Mbps, and gains for SofterHO UEs over the reference case for a range of offered loads. Only marginal gains are achieved. 
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Figure 2: CDF of user burst rates, offered load 1Mbps
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Figure 3: CDF of UEs in SHO and SofterHO area, offered load 1Mbps
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Figure 4: burst rate gains of UEs in SofterHO area vs offered load. Only marginal gains are achieved.

3.2
type3 PedA | VehA inter-site

The same plots for an intersite Multiflow scheme show that the independent schedulers favour low-rate users (Figure 5), on the expense of high rate users. Nevertheless also here only low gains for SHO and SofterHO UEs are obtained (Figure 7).
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Figure 5: CDF of user burst rates, offered load 1Mbps
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Figure 6: CDF of user burst rates, offered load 1Mbps
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Figure 7: burst rate gains of UEs in SHO and SofterHO area vs offered load. Also in inter-site scenarios type3 receivers allow only marginal gains to be achieved.

3.3
type3i PedA | VehA intra-site
When employing  type3i receivers, up to 40% burst rate gains for intra-site multiflow show for the SofterHO UEs, with an emphasis on the high rate users among the SofterHO UEs.
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Figure 8: burst rate CDF for type3i intra-site Multiflow, @1Mbps offered load
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Figure 9: burst rate CDF for type3i intra-site Multiflow, @1Mbps offered load, SofterHO Ues only
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Figure 10: SofterHO UEs burst rate gains for a range of offered load.
3.4
type3i PedA | VehA intra-site
The set of figure for type3i receiver in inter-site Multiflow is shown in Figure 8 to Figure 10. Again, for VehA channels the chosen independent schedulers are favouring lower SINR users overall, on the expense of higher SINR. The observed gains in Figure 10 remain behind those of type3i receiver for 3-sector inter-site Multiflow. 
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 Figure 8: burst rate CDF for type3i intra-site Multiflow, @1Mbps offered load
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Figure 9: burst rate CDF for type3i intra-site Multiflow, @1Mbps offered load, SofterHO Ues only
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Figure 10: SofterHO UEs burst rate gains for a range of offered load.

4
Conclusion
Above presented simulation results indicate that Multiflow in 6-sector scenarios performs similar to 3-sector deployments, however with slightly lower gains in spite of slightly higher amount of Multiflow-enabled UEs. The possible reasons may be sought in scheduler implementation, or receiver behaviour in higher interference scenarios, or ultimately in the inherent additional interference created by Multiflow. Further the results do not take into account propagation delays between the links, a serious shortcoming especially in the inter-site case. Yet, the results may be indicative of Multiflow performance in benign conditions.

References

[1] RP-101439, “Study item description for HSDPA multipoint transmission”, Nokia Siemens Networks
[2] R1-111049, “25.8xx TR Skeleton for HSDPA multipoint transmission”, Nokia Siemens Networks, Nokia, Qualcomm Incorproated
[3] R1-110563, ” Simulation Framework for System Evaluation of Multi-Point HSDPA”, Qualcomm Incorporated, Ericsson, ST-Ericsson, Nokia Siemens Networks, Nokia, Huawei, HiSilicon, ZTE
[4] R1-111058, “HS-DDTX performance evaluation”, Nokia Siemens Networks, Nokia

[5] R1-111055 “Multiflow performance evaluation”, Nokia Siemens Networks, Nokia
[6] R1-104913 “Multicell transmission techniques for HSDPA”, Nokia Siemens Networks, Nokia
[7] R1-111052, “HS-SFN performance evaluation”, Nokia Siemens Networks, Nokia

[8] R1-111953, “HS-SFN performance with UE feedback”, Nokia Siemens Networks, Nokia

[9] R1-111051, “Text Proposal on Simulation Assumptions”, Nokia Siemens Networks, Nokia
� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image32.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

[image: image33.wmf]dB

3

q

_1263286178.unknown

_1359221538.doc



_1263286141.unknown

