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1
Introduction
In [1],[2],[3], a link study was performed to evaluate the performance of Sync-EDCH under the assumption of perfect synchronization of the dominant paths. In this contribution, we investigate the impact of imperfect synchronization of the dominant path. The study is performed in a mixed channel [4] multi-user environment (each user has a different wireless channel profile).
2
Simulation Assumptions

Table 1 shows the simulation assumptions used in this link study.
Table 1: Synchronized E-DCH Link Simulation Assumptions

	Parameter
	Value
	
	Parameter
	Value

	TTI [ms]
	2
	
	Inner Loop PC
	ON

	Code Rate
	Variable
	
	Spreading Factor
	Variable                {16, 8, 4, 2/4}

	E-DPCCH/DPCCH Power Ratio          [dB]
	-1
	
	E-DPCCH detection error rate
	0%

	Maximum Number of Transmissions
	4
	
	PC feedback error
	0%

	Number of Rx Antennas
	2
	
	PC delay
	2 slots and 1 symbol

	Number of Users
	Variable
	
	Receiver
	Single User LMMSE Type 3

	Modulation
	QPSK
	
	Channel Estimation
	Realistic

	UL Scrambling Code
	Long
	
	Timing Alignment of Dominant Paths at Node-B
	Asynchronous

	Speed
	3 km/h
	
	Channel Delay Profile
	”Mixed”


Tables 2 and 3 show the path delay profile of the channel models that we simulate:
Table 2: ITU 3 km/hr- Path Delay approximation to multiples of Tc
	Channel
Profile

	Delay
[Chips]

	Delay
[us]

	Tap
Power [dB]


	PA

	0
	0
	-0.24

	
	1
	0.260
	-13.01

	
	2
	0.521
	-25.72

	
	
	
	

	PB

	0
	0
	-3.918

	
	1
	0.260
	-4.818

	
	3
	0.781
	-8.818

	
	5
	1.302
	-11.918

	
	9
	2.344
	-11.718

	
	14
	3.646
	-27.818

	
	
	
	

	VA

	0
	0
	-3.143

	
	1
	0.260
	-4.143

	
	3
	0.781
	-12.143

	
	4
	1.042
	-13.143

	
	7
	1.823
	-18.143

	
	10
	2.604
	-23.143

	
	
	
	

	TU3

	0
	0
	-4.219

	
	1
	0.260
	-7.219

	
	2
	0.521
	-6.219

	
	6
	1.563
	-10.219

	
	9
	2.344
	-12.219

	
	19
	4.948
	-14.219


The mixed channel profile[4] is designed to test link performance when users do not have aligned multi-paths. The dominant path however, is perfectly aligned.

Table 3: Modified Mixed Channel Profile 3 km/hr- Path Delay approximation to multiples of Tc

	User
	Channel

	1
	modTU3*, 3km/h

	2
	PEDB, 3km/h

	3
	PEDA, 3km/h

	4
	VEHA, 3km/h

	5
	modTU3*, 3km/h main path not delayed; other paths delayed by 0.52usec

	6
	PEDB, 3km/h main path not delayed; other paths delayed by 0.52usec

	7
	PEDA, 3km/h main path not delayed; other paths delayed by 0.52usec

	8
	VEHA, 3km/h main path not delayed; other paths delayed by 0.52usec


The modTU3 profile is shown in Table 4.
Table 4: Modified TU 3 km/hr – Path Delay approximation to multiples of Tc
	Tap
	Relative time (usec)
	Average relative power (dB)

	1
	0.0
	0.0

	2
	0.26
	-3.0

	3
	0.52
	‑2.0

	4
	1.56
	‑6.0

	5
	2.34
	‑8.0

	6
	4.94
	‑10.0


Asynchronous settings are shown in Table 5. Setting are chosen based on the principle that the mismatch can be a maximum of a ½ chip.
Table 5: Modified TU 3 km/hr – Path Delay approximation to multiples of Tc
	Users
	Channel Type
	Timing Mismatch of Dominant Path                     (in units of Tc)

	User 1
	modTU3*, 3km/h
	0

	User 2
	PEDB, 3km/h
	1/4

	User 3
	PEDA, 3km/h
	1/2

	User 1
	modTU3*, 3km/h
	-1/4

	User 2
	PEDB, 3km/h
	-1/8

	User 3
	PEDA, 3km/h
	0

	User 4
	VEHA, 3km/h
	1/8

	User 5
	modTU3*, 3km/h main path not delayed; other paths delayed by 0.52usec
	1/4

	User 6
	PEDB, 3km/h main path not delayed; other paths delayed by 0.52usec
	-1/8


3
Simulation Cases

The tables below summarize the cases simulated. We focus mainly on the following:

· 3, 6 users

· Mixed Channels

· Low Code rate (~0.33) and High Code rates (~0.68)

Annex A contains the simulation results for the simulation cases in Tables 6 and 7.
Table 6: Sync E-DCH Simulation Cases (3 users)

	Case 1:
3 users
	SF
	Channel Bits
	Code  Rate
	TBS
	Channel Type

	Sync Users
	4
	3840
	0.326
	1252
	 “Mixed”

	Case 2:
3 users
	SF
	Channel Bits
	Code  Rate
	TBS
	Channel Type

	Sync Users
	4
	3840
	0.688
	2532
	 “Mixed”


Table 7: Sync E-DCH Simulation Cases (6 users)
	Case 3:
6 users
	SF
	Channel Bits
	Code  Rate
	TBS
	Modulation
	Channel Type

	Sync Users
	8
	1920
	0.3187
	612
	QPSK
	“Mixed”

	Case 4:
6 users
	SF
	Channel Bits
	Code  Rate
	TBS
	Modulation
	Channel Type

	Sync Users
	8
	1920
	0.6520
	1252
	QPSK
	“Mixed”


4
Conclusions
Based on the study performed here (please refer to Annex A), the difference in performance due to imperfect synchronization of the dominant path is insignificant for both low-code rate and high code-rate multi-user (3, 6) scenarios. We conclude that imperfect synchronization up to ½ chip resolution does not affect performance.
5
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Annex 1
 Link Level Plots

In the following sections, for each combination of transport block size, target number of UE’s, and channel type we plot a pair of curves:

· The E-DPDCH BLER (after 1 Tx)  v/s Ec/No (dB). 
· Ec/No is the combined Ec/No across 2 antennas.
· Normalized Throughput.
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Figure 1: E-DPDCH BLER (after 1 Tx)  v/s Ec/No, 3UE, TBS 1252 bits, Channel Mix : Asynchronous Users
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Figure 3: E-DPDCH BLER (after 1 Tx)  v/s Ec/No, 3UE, TBS 2532 bits, Channel Mix : Asynchronous Users
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Figure 2: Normalized Throughput, 3UE, TBS 1252 bits, Channel Mix: Asynchronous Users
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Figure 4: Normalized Throughput, 3UE, TBS 2532 bits, Channel Mix: Asynchronous Users
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Figure 5: E-DPDCH BLER (after 1 Tx)  v/s Ec/No, 6UE, TBS 612 bits, Channel Mix : Asynchronous Users
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Figure 7: E-DPDCH BLER (after 1 Tx)  v/s Ec/No, 6UE, TBS 1252 bits, Channel Mix : Asynchronous Users
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Figure 6: Normalized Throughput, 6UE, TBS 612 bits, Channel Mix: Asynchronous Users
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Figure 8: Normalized Throughput, 6UE, TBS 1252 bits, Channel Mix: Asynchronous User
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