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1. Introduction
The attached text proposal captures the simulation results relating to interference cancellation as discussed during RAN1#52
2. Text proposals
---------------------------------Start of text proposal 1 ---------------------------------------------------
6.1.3 Link Level Simulation results (Interference Cancellation)

It is possible to apply interference cancellation in addition to Relsase 7 HSUPA or to S-EDCH. The figures below show a comparison of link level performance of rawbit based Parallel Interference Cancellation (PIC) with and without OVSF separation, considering 6 users and SF8 and up to 3 iterations of both interference cancellation, applied to both WCDMA and CDM based S-EDCH.

“Iterations” refers to the number of times that the RAKE receiver is operated. Hence 1 iteration is a single user RAKE receiver; 2 iterations refers to a RAKE receiver, a PIC cancellation stage and then a further RAKE receiver and so on.

The following can be observed:
· For the TU6 Channel:

· PIC brings additive gains to S-EDCH

· HSUPA with 1 stage PIC offers similar performance to S-EDCH

· With an equivalent number of stages, S-EDCH combined with PIC offers superior performance to HSUPA combined with PIC

· For both HSUPA and S-EDCH, most of the gain from PIC is obtained after 2 stages

· For the PA3 channel

· PIC does not bring a significant advantage to S-EDCH

· S-EDCH performance is always better than HSUPA & PIC
· PIC gains are observable at a HARQ operating point of 10-30% and reduce at lower HARQ operating points
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Figure 6.1.3-1 HSUPA & S-EDCH PIC performance (TU6 channel)
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Figure 6.1.3-2 HSUPA & S-EDCH PIC performance (PA3 channel)
---------------------------------End of text proposal 1 ---------------------------------------------------
---------------------------------Start of text proposal 2 ---------------------------------------------------
6.2.4 System level simulation results (Interference Cancellation)
System performance of both intracell and intercell interference cancellation has been considered as part of the study. Intracell interference cancellation was considered by means of a model assuming a specific amount of cancelled interference without reference to specific algorithms, and by means of modeling an “Iterative parallel group cancellation” algorithm. Intercell interference cancellation was modeled by means of assuming a percentage of cancelled interference, without referring to a specific algorithm.

6.2.4.1 Intracell interference cancellation modeled using a percentage interference reduction
This section contains an approximate system comparison of CDM based synchronized E-DCH and interference cancellation based on a simplified model in which the interference cancellation algorithm is modeled as a percentage reduction in interference.

 It is assumed that there are A users in a cell, each with power P, and that the own cell interference is 
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. Other cell interference is modeled as a fixed ratio of the own cell interference as
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The received SINR for a user is then
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where 
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 is the interference cancellation efficiency factor for own cell interference and indicates the amount of interference that the IC receiver can cancel. Suppression of other cell interference is modeled simply as a reduction of the other cell interference power and λ depends on the interference scenario and on the receiver (
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, if no IC of other cell interference.)

Table 6.2.4.1-1 gives the throughput for CDM based synchronized E-DCH with and without own cell interference cancellation, and Rel7 with and without own cell interference cancellation. The assumptions for both CDM based synchronized E-DCH and Rel7 are the same as in section 6.2.1, with CDM based synchronized E-DCH operating at a higher coding rate (0.75) than Rel7 (0.33). The different coding rate is justified by the fact that in the Rel7 case the system is likely to assign a lower SF especially for large transport block sizes, while for CDM based synchronized E-DCH it is assumed SF=16. However a system approach in which a secondary scrambling code is introduced rather than a higher coding rate might show an improved performance for CDM based synchronized E-DCH, but this has not been investigated.

Note that under the conservative assumption that the IC efficiency for own cell interference is 70%, Rel7+IC throughput is higher than CDM based synchronized E-DCH with perfect synchronization, but with higher code rate. 
Table 6.2.4.1-1: Throughput for CDM based synchronized E-DCH and Rel7 with and without own cell interference cancellation.
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6.2.4.2 System modeling of a specific algorithm

This section contains simulation results based on a specific serial/parallel algorithm described in more detail in [R1-081067].

Specific assumptions are listed below

Table 6.2.4.1-1: Simulation Assumptions
	Parameter
	Value

	Traffic Interference Cancellation
	ON

	Pilot Interference Cancellation
	ON

	Overhead Interference Cancellation
	ON

	Inter-cell Interference Cancellation
	OFF

	Algorithm for Interference Cancellation
	Group Iteration (GICIter)

	Number of Group Iterations
	2

	Algorithm for Mobile Ordering for IC
	Order by Re-Transmission Number

	Number of users/cell
	10


The results of the simulations are summarized in Tables 6.4.2.5-1, 6.4.2.5-2 and 6.4.2.5-3.
Table 6.4.2.5-1: Macro Cell: Throughput @ 6 dB Effective ROT; 10 users
	Channel Type
	IC Scheme
	Throughput (kbps)
	% Gain over MF

	PA3
	MF (No IC) - Baseline
	1730
	0

	
	GICIter (2 Iter)
	2665
	54

	TU6
	MF (No IC) - Baseline
	1725
	0

	
	GICIter (2 Iter)
	2582
	50


Table 6.4.2.5-2: Micro Cell: Throughput @ 6 dB Effective ROT; 10 users
	Channel Type
	IC Scheme
	Throughput (kbps)
	% Gain over MF

	PA3
	MF (No IC) - Baseline
	2651
	0

	
	GICIter (2 Iter)
	4290
	62

	TU6
	MF (No IC) - Baseline
	2440
	0

	
	GICIter (2 Iter)
	3773
	55


Table 6.4.2.5-3: Macro Cell: Throughput @ 6 dB Effective ROT; 10 users
	Channel Type
	% Gain over MF at 10 percentile point

	Macro Cell
	PA3
	40

	
	TU6
	38

	Micro Cell
	PA3
	67

	
	TU6
	77


The following section indicates the system results in full. From the figures and above table, the following was observed with regards to system performance for Interference Cancellation:

· There are significant gains (50% to 62%) for the Iterative Parallel Group Cancellation scheme in both PA3 and TU6 channels and for both the Macro and Micro simulation scenarios. 

· The performance trend shows that the gains improve as the RoT increases. 

· Fairness for the IC simulations is identical to that of the MF (No-IC) case. 

· The increase in user throughput is seen for all users including the ones at the cell edge. In particular, at the 10 percentile point, we observe the following gains in user throughput over the matched filter case:

· ~ 40% gain in macro cell

· 67% to 77% gain in micro cell
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Figure 6.2.4.2-1: Average Sector Thrpt (kbps) vs Effective RoT (dB); 10 users; PA3; Macro Cell
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Figure 6.2.4.1-2: User Throughput (kbps); 10 users; PA3; Macro Cell

[image: image11.emf]0 0.5 1 1.5 2 2.5 3 3.5 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

User throughput/Average user throughput

CDF

Fairness

 

 

GroupIC

MF


Figure 6.2.4.1-3: Fairness; 10 users; PA3; Macro Cell
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Figure 6.2.4.1-4: Average Sector Thrpt (kbps) vs Effective RoT (dB); 10 users; TU6; Macro Cell
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Figure 6.2.4.1-5: User Throughput (kbps); 10 users; TU6; Macro Cell
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Figure 6.2.4.1-6: Fairness; 10 users; TU6; Macro Cell
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Figure 6.2.4.1-7: Average Sector Thrpt (kbps) vs Effective RoT (dB); 10 users; PA3; Micro Cell
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Figure 6.2.4.1-8: User Throughput (kbps); 10 users; PA3; Micro Cell
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Figure 6.2.4.1-9: Fairness; 10 users; PA3; Micro Cell
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Figure 6.2.4.1-10: Average Sector Thrpt (kbps) vs Effective RoT (dB); 10 users; TU6; Micro Cell
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Figure 6.2.4.1-11: User Throughput (kbps); 10 users; TU6; Micro Cell
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Figure 6.2.4.1-12: Fairness; 10 users; TU6; Micro Cell

6.2.4.3 Inter cell interference cancellation

TDM in particular has a good potential for intercell interference cancellation as the number of interferers is likely to be small. An estimate has been made as to the capacity improvements that might be obtained if an intercell IC algorithm were to be implemented, using the model described in section 6.2.4.1.

Table 6.2.4.3-1 shows throughputs for TDM with own and other cell interference suppression for two cases: F’=2.83 and F’=4.25, where F’=F/λ (F’=F when no other cell interference suppression is considered). These two cases model the scenarios that 40% and 60% of other cell interference is suppressed, respectively. 
Table 6.2.4.3-1: Throughput for TDM with own cell interference cancellation and other cell interference suppression.

[image: image21.wmf]RoT (dB)

6

CDM

TDM+IC

TDM+IC+other cell IS

Ioc, own cell

63%

Isc, other cells

37%

F

1,70

1,7

2,83

4,25

synch offset

0

1/8Tc

1/4Tc

synch factor 

γs

0

0,055

0,225

orth factor 

γo

0,1

0,1

0,1

tot orth factor 

γ

0,1

0,1495

0,3025

0

bit rate (kbps)

358

358

coding rate

0,75

0,75

Ec/N0 (per ant.)    dB

-8,5

-8,5

Cell TP (kbps)

2809,5

2645,0

2252,2

3226,3

5377,2

8065,7


---------------------------------End of text proposal 2 ---------------------------------------------------
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