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Introduction
It is well known that macro diversity increases system capacity of CDMA systems. In this document, we quantify the capacity gain on WCDMA Release 6 Enhanced Uplink (EUL) [1]. Two scenarios are considered. Macro cell environment with a mixed channel model for a matched filter receiver and micro cell environment for successive interference cancellation (SIC). The considered scenarios are shown in Table 1.

	Scenario
	Carrier Frequency  (GHz)
	Site to Site Distance (km)
	 Penetration Loss (dB)
	 Channel
	 BW (MHz)

	A
	2.0
	0.5
	20
	TU3
	5

	B
	2.0
	2.8 
	0
	PA3/PB3/VA30/VA120
	5


Table 1 
Link Budget
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Simulation Setup
The system configuration has been set as shown in Table 2. 
	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

	Channel model
	TU 3 (scenario A); Mixed (PA3 30%, PB3 30% VA30 20% and VA120 20%) (scenario B)

	Traffic model
	Full buffer

	#UE per cell
	10

	Duration
	60 s + 5 s warm-up

	HARQ
	2ms TTI

	
	Max # of transmissions = 4

# of HARQ processes = 8

Re-transmission delay = 16 ms

Ack/Nack errors = 0%

	Scheduling algorithm
	Users are assigned rates as a function of path loss (scenario A); Channel sensitive proportional fair (scenario B)

	Scheduling process
	As described in [2]. Decentralized Node-B scheduler with

1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in UE’s active set send ACK/NAK.

	Scheduling delays
	2ms E-DCH

Period

2 ms

Uplink SI delay

19 slots

DL Grant delay

1 slot



	Power control
	Inner loop error rate = 4%

	DCH
	None

	HS-DPCCH
	None

	E-DCH
	TFCS = TFS = MCS as shown in Table 2
Minimum set is empty

E-TFC selection:

Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

	E-DPCCH
	2ms TTI
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 = 13/15 (Scenario B)

	
	E-DPCCH errors: 0%

	SHO
	2ms TTI

	
	Non-SHO Time and rate scheduled; SHO Rate Scheduled.

	Decoding
	Short term link level curves (Scenario B [3])

	Channel Estimation
	Imperfect

	Interference Cancellation
	Imperfect


Table 2

System Configuration
	Case
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
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	T/P dB

	Rate after 4 Tx  (kbps)

	B
	128
	1
	BPSK
	1xC(16,8)
	0.33
	15
	17
	1
	16

	C
	256
	1
	BPSK
	1xC(8,4)
	0.33
	15
	24
	4
	32

	D
	512
	1
	BPSK
	1xC(4,2)
	0.33
	15
	30
	6
	64

	E
	768
	1
	2xBPSK
	2xC(2,1)
	0.33
	15
	27
	8
	96

	F
	1024
	1
	2xBPSK
	2xC(2,1)
	0.33
	15
	38
	11
	128

	G
	2048
	1
	2xBPSK
	2xC(2,1)
	0.33
	15
	47
	13
	256

	H
	3072
	1
	2xBPSK
	2xC(2,1)
	0.40
	15
	53
	14
	384

	I
	4096
	1
	2xBPSK
	2xC(2,1)
	0.53
	15
	67
	16
	512

	J
	5120
	2
	4xBPSK
	2xC(2,1) , 2xC(4,1)
	0.44
	15
	61,43
	17
	640

	K
	6144
	2
	4xBPSK
	2xC(2,1) , 2xC(4,1)
	0.53
	15
	69,49
	18
	768

	L
	7168
	2
	4xBPSK
	2xC(2,1) , 2xC(4,1)
	0.62
	15
	77,54 
	19
	896

	M
	8192
	2
	4xBPSK
	2xC(2,1) , 2xC(4,1)
	0.71
	15
	86,61
	20
	1024


Table 2

E-DCH MCS for 2ms TTI
3
Simulation Results
The simulations results are shown are a function of interference over thermal (IoT) for scenario A (SIC) as well as rise over thermal (RoT), for scenario B (MF). In this document, IoT is measured after all cancellation is completed.
3.1 SIC
The simulation results are shown in Figure 1. The figure illustrates the benefit of macro diversity if SIC receiver is employed.

· Macro diversity lowers the power control set point due to the fact that selection combining can be employed.

· Interference is minimized since UE performs an OR of DOWNS on the TPC bits and the set point needs to be met only at a single Node B in the active set at any given time. 

· Macro diversity enhances the system gains due to interference cancellation because interference is cancelled at all cells in the UE’s active set

Table 4 sumarizes the gains at IoT=4.5 dB. 
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Figure 1: Throughput as a function for IoT, scenario A.

	IoT=4.5 dB
	Throughput  [kbps]
	Gain

	No macro diversity
	2450
	N/A

	Active set size = 1.25
	2920
	19%

	Active set size = 1.49
	3180
	30%

	Active set size = 1.79
	3360
	37%


Table 3

Macro Diversity Gain for SIC – Scenario A
3.2 MF
The simulation results are shown in Figure 2. The figure illustrates the benefit of macro diversity if MF receiver is employed. Table 5 sumarizes the gains at RoT=4.5 dB.
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Figure 2: Throughput as a function of RoT, scenario B.

	IoT=4.5 dB
	Throughput  [kbps]
	Gain

	No macro diversity
	1150
	N/A

	Active set size = 1.25
	1310
	14%

	Active set size = 1.49
	1430
	25%


Table 4

Macro Diversity Gain for MF – Scenario B
4
Conclusions

Macro diversity provides significant gain in system throughput for both SIC and MF receivers. The gain ranges from 25% in case of MF receiver and macro cell scenario, to more than 30% in case of SIC receiver and micro cell scenario.
Based on the results shown in this document, we propose to retain macro-diversity in E-UTRAN architecture.
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� T/P values are deboosted by 1 dB for SIC (scenario A) simulation
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