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1. Introduction
This document is the updated version of AHG1-080077 by including further analysis and simulation results of the TSC sets proposed by Huawei [11] and Motorola [12]. The updates are highlighted in red.
Design of new training sequences is essential in the current study on Multi-User Reuse-One-Slot (MUROS) in GERAN. It is desirable that a training sequence pair used for a pair of MUROS users be uncorrelated. Eight legacy GSM training sequence codes (TSCs) together with new TSCs are expected to be used in MUROS.
Several sets of new training sequence candidates have been proposed for MUROS [1]-[7] and performance results of those training sequences have been presented in [4]-[9]. Selection of new training sequences has not been concluded. Further evaluation for the proposed new training sequences is needed and working assumptions for the TSC evaluation were agreed in GERAN#39.
In this contribution, the performance of the proposed TSC sets [1]-[7], [11], [12] (listed in Appendix A) is evaluated. Downlink simulation is conducted for the interference scenario MTS-1 [10] and further for MTS-2 [10]. The mobile stations (MS) in both subchannels of MUROS employ a legacy DARP Phase I receiver. Both orthogonal subchannel (OSC) and co-TCH schemes with adaptive full-rate and half-rate speech codecs are considered.
Section 2 compares the correlation properties of the proposed training sequences. Section 3 presents the simulation results. Conclusion is given in Section 4.
2. Correlation Properties of Training Sequence Candidates
Correlation properties of training sequences will have a significant impact on the performance of channel estimation and interference cancellation in both mobile stations and base stations (BS). 
Signal-to-noise ratio (SNR) degradation has been used to design new training sequences [5]. In this section, the correlation properties of training sequences pairs are evaluated using SNR degradation. Calculation of SNR degradation is described in Section 3.1 in [5]. In general, better correlation properties result in lower SNR degradation and better receiver performance.
For backward compatibility and simplicity, in this contribution a legacy GSM TSC is considered to be paired only with its corresponding new TSC, i.e., the kth TSC pair used for a MUROS user pair is composed of the kth legacy TSC and the kth new TSC, where k=0, …, 7.
Table 1 shows the pair-wise SNR degradation values between the fixed TSC pairs as defined above. For each fixed TSC pair, TSCs proposed in [6] yields the lowest SNR degradation values. Therefore, among all proposed TSCs [1]-[7], [11], [12], TSCs in [6] result in the lowest average SNR degradation value over all 8 TSC pairs.
Table 1 SNR degradation values of TSC pairs (one GSM TSC and its corresponding new TSC proposed) (in dB).
	      #TSC pair
Proposed by
	0
	1
	2
	3
	4
	5
	6
	7
	Ave.

	Nokia [1]
	2.14
	2.13
	2.14
	2.13
	2.05
	2.11
	2.06
	2.12
	2.11

	Motorola [2]
	2.65
	2.70
	2.65
	2.70
	3.21
	3.29
	3.18
	N/A
	N/A

	China Mobile [3]
	2.66
	3.29
	3.60
	2.28
	3.21
	2.62
	2.92
	3.74
	3.04

	Ericsson [4]
	2.50
	2.51
	2.69
	2.26
	2.43
	2.60
	2.58
	2.65
	2.53

	RIM [5]
	2.18
	2.20
	2.18
	2.16
	2.16
	2.18
	2.13
	2.12
	2.16

	RIM_bp [6]
	2.09
	2.09
	2.09
	2.09
	2.04
	2.07
	2.05
	2.07
	2.07

	Huawei [7]
	2.16
	2.39
	2.21
	2.25
	2.15
	2.14
	2.21
	2.23
	2.22

	Huawei2 [11]
	2.23
	2.25
	2.21
	2.25
	2.16
	2.23
	2.21
	2.23
	2.22

	Motorola2 [12]
	2.20
	2.19
	2.20
	2.19
	2.05
	2.11
	2.05
	2.15
	2.14


3. DL Simulation Evaluation
3.1 Simulation Assumptions
In this section, the performance of both users in two subchannels of OSC or co-TCH, user0 and user1, is evaluated where user0 uses a legacy GSM TSC and user1 uses the new TSC corresponding to this legacy TSC. The simulation results for evaluation of TSC sets for interference scenarios MTS-1 and MTS-2 are presented in Section 3.2 and 3.3, respectively. The mean FER performance of a new TSC set shown in Figs. 1-24 in Appendix B is obtained by averaging FER performance of each TSC over all 8 TSCs in this TSC set on subchannels OSC0 (co-TCH0) and OSC1 (co-TCH1), respectively. Tables 3-8 compare the performance of the proposed new TSC sets with averaged relative C/I values at FER of 1% where the C/I performance of Nokia proposed TSCs [1] is used as the reference. An averaged C/I result at FER of 1% of a TSC set is obtained by averaging the C/I value at FER of 1% of each TSC over all 8 TSCs in this set. A negative (positive) averaged relative C/I value of a TSC set means this TSC set, on average, yields better (worse) performance than the Nokia proposed TSC set. 
 Some simulation assumptions for interference scenarios MTS-1 and MTS-2 are shown in Table 2. 
Table 2 Simulation assumptions
	Parameters
	Value

	Frequency band
	900 MHz

	Channel profile
	TU 3km/h

	Speech codec
	TCH/AFS12.2 and TCH/AFS5.9

	Frequency hopping
	Ideal

	SCPIR 
	0 dB

	Receiver type
	DAPR Phase I

	Impairments
	DC offset, fixed-point implementation 

	Interfering signal
	GMSK modulated and OSC/co-TCH modulated interferers 

	C/I calculation
	Total carrier power / the power of the dominant external interferer

	Number of simulated frames
	20000 per point


The notations in the following figures and tables are denoted as:
· Nokia: Nokia proposed TSC set [1]
· Moto: Motorola proposed TSC set [2]
· ChinaM: China Mobile proposed TSC set [3]
· Ericsson: Ericsson proposed TSC set [4]
· Rim: RIM proposed TSC set [5]
· Rimbp: RIM proposed “best-paired” TSC set [6]
· Huawei: Huawei proposed TSC set [7]
· Huaweiro: Huawei proposed TSC set [11]
· Moto2: Motorola proposed TSC set [12]
· GMSK: interference with GMSK modulation

· OSC: interference with OSC modulation

· COTCH: interference with co-TCH modulation
3.2 Simulation results for MTS-1 
In MTS-1 [10], the TSC of a desired MUROS user is assumed to be synchronized with the TSC of the other MUROS user in a MUROS pair within the same cell, but does not coincide with the TSC of the external interferer from other cells. There is no overlap between the TSC of the desired signal and the TSC of the external interferer. The single co-channel interferer in MTS-1 is assumed to contain modulated signals of random bits only.
3.2.1 OSC, TCH/AFS12.2
Simulation results for OSC and TCH/AFS12.2 in MTS-1 are shown in Figs. 1-4 which are updated by including further simulation results. Table 3 lists the relative C/I values evaluated at FER of 1% for all proposed TSCs in the considered conditions. 
Table 3 Comparison of TSCs in relative C/I values at FER of 1% (in dB) 
for MTS-1 (OSC, AFS12.2)

	Sub-channel
	Co-channel interfering signals
	Nokia
	Moto
	China Mobile
	Ericsson
	RIM
	RIMbp
	Huawei
	Huaweiro
	Moto2

	OSC0
	GMSK
	0
	0.94
	1.19
	0.17
	-0.02
	-0.11
	-0.03
	-0.02
	-0.06

	
	OSC
	0
	0.76
	0.95
	0.18
	0.03
	-0.03
	-0.04
	0.00
	-0.02

	OSC1
	GMSK
	0
	1.22
	1.85
	0.18
	0.05
	-0.02
	0.05
	0.03
	0.10

	
	OSC
	0
	0.87
	1.40
	0.16
	-0.03
	-0.01
	-0.04
	0.02
	-0.02

	Overall average
	0
	0.948
	1.348
	0.173
	0.008
	-0.043
	-0.015
	0.008
	0.000


3.2.2 OSC, TCH/AHS5.9
Simulation results for OSC and TCH/AHS5.9 in MTS-1 are shown in Figs. 5-8. Table 4 lists the relative C/I values evaluated at FER of 1% for all proposed TSCs in the considered conditions.
Table 4 Comparison of TSCs in relative C/I values at FER of 1% (in dB) 
for MTS-1 (OSC, AHS5.9)

	Sub-channels
	Co-channel interfering signals
	Nokia
	Motorola
	China Mobile
	Ericsson
	RIM
	RIMbp
	Huawei

	OSC0
	GMSK
	0
	1.08
	1.36
	0.27
	0.02
	-0.02
	0.02

	
	OSC
	0
	0.79
	1.07
	0.15
	0.02
	-0.03
	-0.02

	OSC1
	GMSK
	0
	1.17
	1.98
	0.16
	0.05
	-0.05
	0.03

	
	OSC
	0
	0.88
	1.51
	0.21
	0.00
	-0.06
	-0.05

	Overall average
	0
	0.980
	1.480
	0.198
	0.023
	-0.040
	-0.005


3.2.3 co-TCH, TCH/AFS12.2
Simulation results for co-TCH and TCH/AFS12.2 in MTS-1 are shown in Figs. 9-12. Table 5 lists the relative C/I values evaluated at FER of 1% for all proposed TSCs in the considered conditions.

Table 5 Comparison of TSCs in relative C/I values at FER of 1% (in dB) 
for MTS-1 (co-TCH, AFS12.2)

	Sub-channels
	Co-channel interfering signals
	Nokia
	Motorola
	China Mobile
	Ericsson
	RIM
	RIMbp
	Huawei

	Co-TCH0
	GMSK
	0
	0.98
	1.37
	0.23
	0.03
	-0.07
	-0.01

	
	Co-TCH
	0
	0.77
	1.07
	0.22
	0.04
	-0.05
	-0.01

	Co-TCH1
	GMSK
	0
	1.09
	2.38
	0.31
	0.08
	-0.04
	0.05

	
	Co-TCH
	0
	0.87
	1.91
	0.24
	0.03
	-0.04
	0.05

	Overall average
	0
	0.928
	1.683
	0.250
	0.045
	-0.050
	0.020


3.2.4 co-TCH, TCH/AHS5.9
Simulation results for co-TCH and TCH/AHS5.9 in MTS-1 are shown in Figs. 13-16. Table 6 lists the relative C/I values evaluated at FER of 1% for all proposed TSCs in the considered conditions.
Table 6 Comparison of TSCs in relative C/I values at FER of 1% (in dB) 
for MTS-1 (co-TCH, AHS5.9)
	Sub-channels
	Co-channel interfering signals
	Nokia
	Motorola
	China Mobile
	Ericsson
	RIM
	RIMbp
	Huawei

	Co-TCH0
	GMSK
	0
	1.12
	1.50
	0.25
	0.06
	-0.10
	0.06

	
	Co-TCH
	0
	0.88
	1.19
	0.21
	0.08
	-0.10
	0.01

	Co-TCH1
	GMSK
	0
	1.11
	2.45
	0.25
	0.04
	-0.10
	0.01

	
	Co-TCH
	0
	0.88
	2.04
	0.20
	0.02
	-0.08
	-0.04

	Overall average
	0
	0.998
	1.795
	0.228
	0.050
	-0.095
	0.010


Tables 3-6 demonstrate that the TSCs proposed in [6] consistently yield the best simulated downlink performance among all proposed TSCs in terms of average relative C/I values at FER of 1% in MTS-1 for both OSC and co-TCH schemes and for both fall-rate and half-rate TCHs.
3.3 Simulation results for MTS-2
Similar to MTS-1 above, in MTS-2 [10], the TSCs of the MUROS user pair is assumed to be synchronized, but does not coincide with the TSCs of the external interferers from other cells. Multiple co-channel interferers in MTS-2 are also assumed to contain modulated signals of random bits only. Since it is expected that the relative performance of TSCs will not change much for MTS-1 and MTS-2 and for different speech codecs, in this subsection only TSCs proposed in [1], [4]-[7] and only TCH/AFS12.2 are considered.
3.3.1 OSC
Simulation results of TSCs proposed by Nokia [1], Ericsson [4], RIM [5], [6], and Huawei [7] for OSC in MTS-2 are shown in Figs. 17-20. Table 7 lists the relative C/I values evaluated at FER of 1% for these proposed TSCs in the considered conditions.
Table 7 Comparison of TSCs in relative C/I values at FER of 1% (in dB) for MTS-2 (OSC, AFS12.2)
	Subchannels
	Co-channel interfering signal
	Nokia
	Ericsson
	RIM
	RIMbp
	Huawei

	OSC0
	GMSK
	0
	0.24
	0.00
	-0.12
	-0.01

	
	OSC
	0
	0.22
	0.00
	-0.07
	-0.02

	OSC1
	GMSK
	0
	0.16
	-0.01
	-0.06
	-0.06

	
	OSC
	0
	0.18
	-0.02
	-0.05
	-0.07

	Overall mean
	0
	0.200
	-0.008
	-0.075
	-0.040


3.3.2 Co-TCH
Simulation results of TSCs proposed by Nokia [1], Ericsson [4], RIM [5], [6], and Huawei [7] for co-TCH in MTS-2 are shown in Figs. 21-24. Table 8 lists the relative C/I values evaluated at FER of 1% for these proposed TSCs in the considered conditions.

Table 8 Comparison of TSCs in relative C/I values at FER of 1% (in dB) for MTS-2 (co-TCH, AFS12.2)

	Subchannels
	Co-channel interfering signal
	Nokia
	Ericsson
	RIM
	RIMbp
	Huawei

	Co-TCH0
	GMSK
	0
	0.28
	0.09
	-0.09
	0.05

	
	Co-TCH
	0
	0.25
	0.07
	-0.09
	0.02

	Co-TCH1
	GMSK
	0
	0.18
	0.05
	-0.06
	-0.04

	
	Co-TCH
	0
	0.22
	0.02
	-0.06
	0.03

	Overall mean
	0
	0.233
	0.058
	-0.075
	0.015


Tables 7 and 8 further show that the TSCs proposed in [6] yield consistent positive gains in downlink against other TSCs proposed in [1], [4], [5], [7] in terms of average relative C/I values at FER of 1% in MTS-2 for both OSC and co-TCH, and for TCH/ AFS12.2.
4. Conclusion
In this contribution, comprehensive evaluation for training sequences candidates is conducted through analysis and simulation with consideration of the working assumptions agreed in GERAN#39 for both full- and half-rate TCHs, and for both orthogonal subchannels and co-TCH MUROS technical candidates. Simulation results have shown that for MTS-1 interference scenario, training sequences proposed in [6] consistently result in the best downlink performance among all new training sequences candidates proposed for MUROS so far [1]-[7], [11], [12]. In addition, it seems that the training sequences [6] also yield the best performance for the MTS-2 interference scenario. The set of TSCs [6] should be used for MUROS.
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Appendix A   List of proposed TSC candidates
Table A-1 Nokia proposed training sequences [1]
	TSC#
	TSCs

	0
	1  1 -1  1 -1 -1  1 -1 -1 -1  1 -1 -1 -1  1 -1  1  1  1 -1 -1 -1 -1  1 -1 -1

	1
	1  1  1 -1  1  1  1 -1 -1 -1 -1  1 -1  1  1 -1  1  1 -1  1  1  1 -1  1  1  1

	2
	1 -1 -1 -1  1 -1  1  1 -1  1  1  1  1 -1  1  1  1 -1  1  1  1 -1 -1 -1 -1  1

	3
	1 -1  1  1  1 -1  1  1  1 -1 -1 -1  1  1  1  1 -1  1 -1 -1  1 -1 -1 -1  1 -1

	4
	1 -1  1  1  1 -1  1 -1 -1  1  1  1  1 -1  1 -1 -1  1  1  1 -1  1  1  1  1  1 

	5
	1 -1  1 -1 -1 -1 -1 -1  1  1 -1  1  1 -1 -1 -1  1  1 -1  1 -1  1  1  1  1  1

	6
	1 -1 -1 -1  1 -1 -1 -1 -1  1  1 -1  1 -1 -1 -1 -1  1  1 -1  1  1  1 -1  1 -1

	7
	1  1 -1  1 -1  1 -1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1 -1 -1 -1  1 -1  1 -1


Table A-2 Motorola proposed TSCs [2]
	TSC#
	TSCs

	0
	-1 -1  1  1  1 -1  1 -1 -1 -1 -1  1 -1 -1  1 -1 -1 -1  1  1  1 -1  1 -1 -1 -1

	1
	 1  1 -1  1 -1 -1 -1  1  1  1 -1  1  1 -1  1  1  1  1 -1  1 -1 -1 -1  1  1  1

	2
	-1  1 -1 -1 -1 -1  1 -1 -1  1 -1 -1 -1  1  1  1 -1  1 -1 -1 -1 -1  1 -1 -1  1

	3
	 1 -1  1  1 -1  1  1  1  1 -1  1 -1 -1 -1  1  1  1 -1  1  1 -1  1  1  1  1 -1

	4
	 1  1 -1  1  1  1 -1  1  1 -1  1 -1 -1 -1 -1  1  1  1 -1  1  1  1 -1  1  1 -1

	5
	-1 -1 -1 -1  1 -1  1  1 -1  1  1  1 -1  1  1  1 -1 -1 -1 -1  1 -1  1  1 -1  1

	6
	 1 -1  1  1  1 -1  1  1  1 -1 -1 -1 -1  1 -1  1  1 -1  1  1  1 -1  1  1  1 -1

	7
	-1 -1 -1  1  1  1 -1  1  1 -1  1 -1 -1 -1  1 -1 -1 -1 -1  1  1  1 -1  1  1 -1


Table A-3 China Mobile proposed TSCs [3]
	TSC#
	TSCs 

	0
	 1  1  1 -1 -1 -1  1 -1 -1  1 -1  1 -1 -1  1 -1  1  1  1 -1 -1 -1  1 -1 -1  1

	1
	 1 -1 -1 -1 -1 -1 -1 -1  1 -1  1  1  1 -1 -1  1  1 -1 -1 -1 -1 -1 -1 -1  1 -1

	2
	 1  1  1 -1 -1 -1  1 -1 -1  1 -1 -1  1 -1  1 -1  1  1  1 -1 -1 -1  1 -1 -1  1

	3
	-1 -1 -1  1 -1 -1  1 -1 -1 -1  1  1  1 -1  1 -1 -1 -1 -1  1 -1 -1  1 -1 -1 -1

	4
	-1 -1  1 -1 -1 -1  1 -1 -1  1 -1  1  1  1  1 -1 -1 -1  1 -1 -1 -1  1 -1 -1  1

	5
	 1 -1 -1 -1  1 -1  1  1  1  1 -1  1  1 -1  1  1  1 -1 -1 -1  1 -1  1  1  1  1

	6
	-1 -1 -1 -1 -1 -1  1 -1 -1  1 -1  1 -1  1  1  1 -1 -1 -1 -1 -1 -1  1 -1 -1  1

	7
	 1 -1 -1 -1 -1 -1 -1  1 -1 -1 -1  1  1  1 -1  1  1 -1 -1 -1 -1 -1 -1  1 -1 -1


Table A-4 Ericsson proposed TSCs [4]
	TSC#
	TSCs

	0
	 1 -1  1  1  1  1  1  1 -1  1  1 -1  1 -1 -1 -1  1  1  1 -1  1  1 -1 -1 -1  1

	1
	-1  1 -1 -1 -1  1  1 -1  1 -1  1 -1 -1 -1 -1 -1  1 -1  1  1 -1 -1  1  1  1  1

	2
	 1  1  1 -1 -1 -1  1  1 -1 -1 -1 -1 -1 -1  1 -1  1 -1  1  1 -1 -1  1 -1 -1  1

	3
	-1 -1  1 -1  1  1 -1 -1  1 -1 -1 -1  1  1 -1 -1 -1 -1  1 -1  1 -1  1  1  1  1

	4
	 1  1  1 -1  1  1 -1  1  1  1 -1  1 -1  1  1  1  1 -1 -1  1 -1 -1 -1 -1  1  1

	5
	 1 -1 -1 -1  1  1 -1  1  1  1 -1 -1 -1  1 -1  1  1 -1  1  1  1  1  1  1 -1  1

	6
	-1 -1 -1 -1  1 -1  1  1  1  1 -1 -1  1 -1  1 -1 -1 -1  1 -1 -1  1 -1 -1 -1  1

	7
	-1  1  1  1 -1  1 -1  1  1  1 -1  1  1 -1  1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1


Table A-5 Research in Motion proposed TSCs [5]
	TSC#
	TSCs

	0
	 1  1  1 -1  1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1  1 -1 -1 -1 -1  1  1

	1
	 1 -1 -1 -1 -1 -1  1 -1  1  1  1  1 -1  1  1 -1 -1  1  1  1 -1  1 -1 -1 -1 -1

	2
	 1  1 -1  1 -1  1  1 -1  1  1  1  1  1  1 -1 -1  1  1  1 -1  1 -1 -1 -1  1 -1

	3
	 1 -1 -1 -1  1 -1 -1  1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1  1 -1  1  1 -1 -1  1

	4
	 1 -1 -1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1

	5
	 1  1  1 -1 -1  1  1  1  1  1 -1  1 -1  1  1  1  1 -1 -1  1  1 -1  1 -1 -1 -1

	6
	 1  1 -1 -1  1 -1 -1 -1 -1  1 -1  1 -1 -1 -1 -1 -1  1  1  1 -1  1  1 -1 -1  1

	7
	 1  1 -1  1 -1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1 -1 -1 -1  1 -1  1 -1  1  1


Table A-6 Research in Motion proposed TSCs (denoted as “best-paired” TSCs) [6]
	TSC#
	TSCs

	0
	1 -1 -1  1  1  1 -1  1  1  1 -1  1  1 -1  1  1 -1 -1 -1 -1  1 -1  1 -1 -1 -1

	1
	1 -1  1 -1 -1 -1 -1  1 -1  1  1 -1 -1  1 -1 -1 -1  1 -1 -1 -1  1  1  1  1 -1

	2
	1 -1  1  1  1  1  1 -1  1 -1 -1  1  1  1 -1 -1 -1  1 -1 -1 -1  1 -1 -1  1  1

	3
	1  1 -1  1 -1 -1  1 -1 -1 -1  1 -1 -1 -1  1  1 -1 -1 -1 -1  1 -1  1  1  1  1

	4
	1 -1 -1 -1  1 -1  1  1 -1 -1 -1 -1  1 -1  1  1 -1 -1 -1  1 -1 -1 -1 -1 -1  1

	5
	1 -1  1  1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1 -1 -1 -1 -1  1  1 -1 -1

	6
	1  1  1 -1  1  1  1  1 -1 -1  1 -1  1  1  1  1 -1 -1  1 -1 -1 -1  1 -1  1 -1

	7
	1 -1  1  1  1 -1  1 -1 -1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1  1 -1  1  1 -1


Table A-7 Huawei proposed TSCs [7]
	TSC#
	TSC

	0
	-1  1 -1  1  1  1 -1  1  1  1  1 -1  1 -1 -1  1  1  1  1 -1 -1 -1  1 -1 -1  1

	1
	 1  1  1  1  1 -1  1  1  1 -1 -1  1 -1 -1  1  1  1 -1 -1  1 -1  1 -1 -1 -1 -1

	2
	 1 -1 -1 -1  1 -1  1 -1 -1  1  1  1  1  1  1 -1 -1  1  1  1 -1  1 -1  1  1 -1

	3
	 1 -1  1 -1  1  1  1  1  1 -1 -1  1 -1  1  1  1  1 -1 -1  1 -1 -1 -1  1 -1  1

	4
	 1 -1 -1 -1  1  1 -1  1  1  1  1  1 -1  1 -1  1  1  1  1  1 -1 -1  1 -1  1 -1

	5
	 1 -1 -1  1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1 -1 -1 -1 -1 -1  1 -1  1

	6
	-1  1  1  1 -1  1  1  1 -1  1 -1 -1 -1 -1  1  1 -1  1 -1 -1  1 -1 -1 -1  1  1

	7
	-1  1  1  1 -1  1  1 -1 -1 -1 -1 -1  1 -1  1 -1 -1 -1 -1 -1  1 -1 -1  1  1  1


Table A-8 Huawei proposed TSCs [11]
	TSC#
	TSC

	0
	 1 -1 -1  1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1 -1 -1 -1 -1 -1  1 -1  1

	1
	-1  1  1  1 -1  1  1 -1 -1 -1 -1 -1  1 -1  1 -1 -1 -1 -1 -1  1 -1 -1  1  1  1

	2
	 1 -1 -1 -1  1 -1  1 -1 -1  1  1  1  1  1  1 -1 -1  1  1  1 -1  1 -1  1  1 -1

	3
	-1  1  1  1 -1  1  1  1 -1  1 -1 -1 -1 -1  1  1 -1  1 -1 -1  1 -1 -1 -1  1  1

	4
	 1 -1  1 -1  1  1  1  1  1 -1 -1  1 -1  1  1  1  1 -1 -1  1 -1 -1 -1  1 -1  1

	5
	 1  1  1  1  1 -1  1  1  1 -1 -1  1 -1 -1  1  1  1 -1 -1  1 -1  1 -1 -1 -1 -1

	6
	 1 -1 -1 -1  1  1 -1  1  1  1  1  1 -1  1 -1  1  1  1  1  1 -1 -1  1 -1  1 -1

	7
	-1  1 -1  1  1  1 -1  1  1  1  1 -1  1 -1 -1  1  1  1  1 -1 -1 -1  1 -1 -1  1


Table A-9 Motorola proposed TSCs [12]
	TSC#
	TSC

	0
	 1 -1 -1  1  1  1  1  1  1 -1  1  1 -1 -1  1 -1  1  1  1 -1 -1 -1  1 -1  1  1

	1
	 1  1  1 -1 -1 -1 -1  1 -1  1  1 -1  1  1 -1 -1 -1  1 -1 -1 -1  1 -1 -1 -1  1

	2
	 1 -1 -1 -1 -1  1 -1 -1  1 -1 -1 -1 -1  1  1 -1 -1 -1  1 -1  1 -1  1  1 -1 -1

	3
	 1  1 -1  1  1  1 -1  1  1  1 -1  1  1 -1 -1 -1  1  1  1  1 -1  1 -1 -1  1 -1

	4
	 1 -1  1  1  1 -1  1 -1 -1  1  1  1  1 -1  1 -1 -1  1  1  1 -1  1  1  1  1  1

	5
	 1 -1 -1  1  1  1  1 -1  1  1 -1 -1  1 -1  1 -1  1  1 -1 -1 -1 -1 -1  1 -1 -1

	6
	-1 -1 -1  1 -1 -1 -1 -1  1  1 -1  1 -1 -1 -1 -1  1  1 -1  1  1  1 -1  1 -1  1

	7
	 1  1 -1  1  1  1 -1  1 -1 -1 -1  1  1 -1 -1 -1 -1 -1 -1  1  1 -1  1 -1 -1  1


Appendix B   Simulation Results
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Fig. 1 Comparison of TSCs [1]-[7], [11], [12] in OSC with GMSK modulated co-channel interference (subchannel OSC0, AFS12.2, MTS-1).
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Fig. 2 Comparison of TSCs [1]-[7], [11], [12] in OSC with GMSK modulated co-channel interference (subchannel OSC1, AFS12.2, MTS-1).
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Fig. 3 Comparison of TSCs [1]-[7], [11], [12] in OSC with OSC modulated co-channel interference (subchannel OSC0, AFS12.2, MTS-1).
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Fig. 4 Comparison of TSCs [1]-[7], [11], [12] in OSC with OSC modulated co-channel interference (subchannel OSC1, AFS12.2, MTS-1).
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Fig. 5 Comparison of TSCs [1]-[7] in OSC with GMSK modulated co-channel interference (subchannel OSC0, AHS5.9, MTS-1).
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Fig. 6 Comparison of TSCs [1]-[7] in OSC with GMSK modulated co-channel interference (subchannel OSC1, AHS5.9, MTS-1).
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Fig. 7 Comparison of TSCs [1]-[7] in OSC with OSC modulated co-channel interference (subchannel OSC0, AHS5.9, MTS-1).
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Fig. 8 Comparison of TSCs [1]-[7] in OSC with OSC modulated co-channel interference (subchannel OSC1, AHS5.9, MTS-1).
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Fig. 9 Comparison of TSCs [1]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH0, AFS12.2, MTS-1).
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Fig. 10 Comparison of TSCs [1]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH1, AFS12.2, MTS-1).
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Fig. 11 Comparison of TSCs [1]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH0, AFS12.2, MTS-1).

[image: image12.emf]8 9 10 11 12 13 14 15 16

10

-4

10

-3

10

-2

10

-1

10

0

C/I [dB]

FER

TCH-AFS12.2-cotch1, tux6.1-3km-900MHz, MTS-1(COTCH)

 

 

Nokia

Rimbp

Rim

Huawei

Ericsson

Moto

Chinam


Fig. 12 Comparison of TSCs [1]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH1, AFS12.2, MTS-1).
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Fig. 13 Comparison of TSCs [1]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH0, AHS5.9, MTS-1).
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Fig. 14 Comparison of TSCs [1]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH1, AHS5.9, MTS-1).
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Fig. 15 Comparison of TSCs [1]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH0, AHS5.9, MTS-1).
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Fig. 16 Comparison of TSCs [1]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH1, AHS5.9, MTS-1).
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Fig. 17 Comparison of TSCs [1], [4]-[7] in OSC with GMSK modulated co-channel interference (subchannel OSC0, AFS12.2, MTS-2).
[image: image18.emf]9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14

10

-3

10

-2

10

-1

10

0

C/I [dB]

FER

TCH-AFS12.2-osc1, tux6.1-3km-900MHz, MTS-2(GMSK)

 

 

Nokia

Rimbp

Rim

Huawei

Ericsson


Fig. 18 Comparison of TSCs [1], [4]-[7] in OSC with GMSK modulated co-channel interference (subchannel OSC1, AFS12.2, MTS-2).
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Fig. 19 Comparison of TSCs [1], [4]-[7] in OSC with OSC modulated co-channel interference (subchannel OSC0, AFS12.2, MTS-2).
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Fig. 20 Comparison of TSCs [1], [4]-[7] in OSC with OSC modulated co-channel interference (subchannel OSC1, AFS12.2, MTS-2).
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Fig. 21 Comparison of TSCs [1], [4]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH0, AFS12.2, MTS-2).
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Fig. 22 Comparison of TSCs [1], [4]-[7] in co-TCH with GMSK modulated co-channel interference (subchannel co-TCH1, AFS12.2, MTS-2).
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Fig. 23 Comparison of TSCs [1], [4]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH0, AFS12.2, MTS-2).
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Fig. 24 Comparison of TSCs [1], [4]-[7] in co-TCH with co-TCH modulated co-channel interference (subchannel co-TCH1, AFS12.2, MTS-2).
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