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1. Introduction

In addition to the results presented at GERAN#41 [1] this contribution investigates further the network performance for the Orthogonal Sub Channels candidate as part of the MUROS feasibility study for the case of utilizing an optimized transmit pulse shape on DL. The characteristics of the optimized transmit pulse shape, including link level performance results have been depicted in [1]. In particular two candidates for optimized TX pulse shape have been proposed therein and are included in the network performance evaluation. 
This contribution includes further results, in that the performance is evaluated for all defined network configurations, channel types and the different mix of mobiles according to [2]. Section 2 defines the setup for the network performance evaluation, section 3 depicts the performance results and section 4 summarizes the performance benefits. Section 5 draws conclusions from these performance benefits.
2. SETUP FOR NETWORK PERFORMANCE EVALUATION
The investigation has been executed related to channel types A to D defined in section 5.4 of [2], i.e. including the application of full rate and half rate codecs and has involved network configurations MUROS-1, MUROS-2, MUROS-3a and MUROS-3b as defined in section 5.3 of [2]. 
Basic OSC employing the QPSK constellation in DL, as described in chapter 7 of [2], was simulated. Adaptation between OSC and non-OSC channel was based both on load and quality measurements. According to the defined mix of mobiles in section 5.3 [2] the DL receiver type was either legacy non-DARP Phase I, legacy DARP Phase I or DARP Phase I updated with the knowledge of the new TSC set (“OSC aware MS”) as depicted in [1]. Legacy non-DARP Phase I mobiles were not assigned to an OSC subchannel, whilst both other types were assigned. 
It is noted that no model for TSC degradation was incoporated, i.e. it has been assumed that always a well suited pair of TSC’s is available. Two dimensional link to system mapping based on CIR and DIR has been used. 
Call average FER thresholds were used for minimum call quality performance. 3% FER threshold criterion was used for channel types using half rate coding, and 2% was used for channel types using fullrate coding  [2]. Blocked calls threshold was at 2%. In addition, the antenna type with 65° 3dB half beamth was used [2]. 

As proposed in [1], two candidates for optimized TX pulse shape have been evaluated against the LGMSK pulse shape:
· a first candidate called here “OPT 1” was a RRC pulse shape with 240 kHz 3 dB bandwidth, rolloff 0.3 and Hanning windowed. Filter length was equivalent to 5 symbols. The spectrum and the filter coefficients of this pulse shape have been depicted in [1]. 
· a second candidate called here “OPT 2” was a synthetic pulse shape that has a narrower shape than the first candidate. The spectrum and the filter coefficients of this pulse shape have been as well depicted in [1]. 

The usage of the optimized TX pulse shape or LGMSK TX pulse shape in DL has been restricted to the case when both subchannels are active. If there is only one user in an OSC channel or if one of both subchannels is in DTX, the transmitted pulse was selected to be legacy GMSK. 

3. SYSTEM PERFORMANCE Results

System performance results in terms of blocking and DL TCH FER are presented in this section. Both candidate pulse shapes “OPT1” and “OPT 2” and the legacy pulse shape “LGMSK” have been investigated for OSC channels. 
3.1 MUROS-1
The results related to Spectral efficiency, HW efficiency and Effective Frequency Load are presented in Annex A.1 for channel types A to D. EFL is given in the Figures 1a to 1d.
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	Figure 1a: EFL for investigated TX pulse shapes (MUROS-1, Channel type A) and different penetrations for OSC aware MS. 
	Figure 1b: EFL for investigated TX pulse shapes (MUROS-1, Channel type B) and different penetrations for OSC aware MS.
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	Figure 1c: EFL for investigated TX pulse shapes (MUROS-1, Channel type C) and different penetrations for OSC aware MS. 
	Figure 1d: EFL for investigated TX pulse shapes (MUROS-1, Channel type D) and different penetrations for OSC aware MS.


3.2 MUROS-2

The results related to Spectral efficiency, HW efficiency and Effective Frequency Load are presented in Annex A.2 for channel types A to D. EFL is given in the Figures 2a to 2d below.
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	Figure 2a: EFL for investigated TX pulse shapes (MUROS-2, Channel type A) and different penetrations for OSC aware MS. 
	Figure 2b: EFL for investigated TX pulse shapes (MUROS-2, Channel type B) and different penetrations for OSC aware MS.
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	Figure 2c: EFL for investigated TX pulse shapes (MUROS-2, Channel type C) and different penetrations for OSC aware MS. 
	Figure 2d: EFL for investigated TX pulse shapes (MUROS-2, Channel type D) and different penetrations for OSC aware MS.


3.3 MUROS-3a

The results related to Spectral efficiency, HW efficiency and Effective Frequency Load are presented in Annex A.3 for channel types A to D. EFL is given in the Figures 3a to 3d below.
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	Figure 3a: EFL for investigated TX pulse shapes (MUROS-3a, Channel type A) and different penetrations for OSC aware MS. 
	Figure 3b: EFL for investigated TX pulse shapes (MUROS-3a, Channel type B) and different penetrations for OSC aware MS.
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	Figure 3c: EFL for investigated TX pulse shapes (MUROS-3a, Channel type C) and different penetrations for OSC aware MS. 
	Figure 3d: EFL for investigated TX pulse shapes (MUROS-3a, Channel type D) and different penetrations for OSC aware MS.


3.4 MUROS-3b
The results related to Spectral efficiency, HW efficiency and Effective Frequency Load are presented in Annex A.4 for channel types A to D. EFL is given in the Figures 4a to 4d below.
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	Figure 4a: EFL for investigated TX pulse shapes (MUROS-3b, Channel type A) and different penetrations for OSC aware MS. 
	Figure 4b: EFL for investigated TX pulse shapes (MUROS-3b, Channel type B) and different penetrations for OSC aware MS.
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	Figure 4c: EFL for investigated TX pulse shapes (MUROS-3b, Channel type C) and different penetrations for OSC aware MS. 
	Figure 4d: EFL for investigated TX pulse shapes (MUROS-3b, Channel type D) and different penetrations for OSC aware MS.


4. PERFORMANCE SUMMARY
Table 1 shows the resulting system capacity gains in case of 100 % OSC aware MS in terms of EFL as derived from Figures 1a to 1d, 2a to 2d, 3a to 3d and 4a to 4d for the investigated network configurations and channel types. 
	Channel Type
	TX Pulse shape
	MUROS-1
	MUROS-2
	MUROS-3a
	MUROS-3b

	A
	Candidate OPT 1
	47 %
	109 %
	32 %
	53 %

	
	Candidate OPT 2
	30 %
	94 %
	22 %
	34 %

	
	LGMSK
	24 %
	78 %
	20 %
	26 %

	B
	Candidate OPT 1
	32 %
	77 %
	6 %
	34 %

	
	Candidate OPT 2
	18 %
	31 %
	10 %
	20 %

	
	LGMSK
	12 %
	11 %
	9 %
	16 %

	C
	Candidate OPT 1
	111 %
	116 %
	31 %
	56 %

	
	Candidate OPT 2
	82 %
	116 %
	32 %
	57 %

	
	LGMSK
	70 %
	115 %
	27 %
	55 %

	D
	Candidate OPT 1
	15 %
	73 %
	3 %
	20 %

	
	Candidate OPT 2
	5 %
	37 %
	0 %
	10 %

	
	LGMSK
	0 %
	16 %
	-1 %
	6 %


   
Table 1: OSC network capacity gains for optimized TX pulse shapes and 
LGMSK pulse shape with 100 % OSC aware MS (blue: soft blocking limited, 
brown: hard blocking limited). 

The results in Table 1 indicate additional gains over the LGMSK pulse shape 
· between 15% to 41% that have been observed for MUROS-1, 
· between 1% (hard blocking limited) to 66% for MUROS-2,

· between 4% to 12% for MUROS 3a and 

· between 2% (hard blocking limited) to 27% for MUROS-3b, 
when compared against the non-MUROS reference performance. 
In general the gains are higher for GSM legacy HR due to the fact that legacy GSM HR codec is more robust in OSC mode than AMR HR 5.9 and hence frequency of channel mode adaptation to legacy channel mode is reduced. For full rate channel type B clear performance gains of OSC and further for both optimized pulse shapes can be observed for MUROS-1, MUROS-2 and MUROS-3b, whilst the channel type C is mostly hard blocking limited, except MUROS-1, where the optimized pulse shape can as well significantly improve the performance. Note that for all scenarios the UL was simulated as well, but was not identified as the limiting link. 
5. ConclusionS
In this contribution further network performance evaluation results have been presented showing remarkable capacity gains for OSC when utilizing an optimized transmit pulse shape on DL. 
Two candidate pulse shapes have been investigated and performance was compared against the usage of the linearized GMSK pulse shape. Both candidate pulse shapes outperform the linearized GMSK pulse shape with somewhat higher gains observed for candidate pulse shape OPT 1, i.e. for RRC 240 pulse shape.  Additional gains over the LGMSK pulse shape between 15% to 41% have been observed for MUROS-1, up to 66% for MUROS-2, between 4% and 12% for MUROS 3a and up to 27% for MUROS-3b, compared against the non-MUROS reference performance. These remarkable gains should not be missed when standardizing VAMOS in Release 9. 
Thus it is proposed to specify candidate pulse shape OPT 1 for the optimized TX pulse shape in DL for VAMOS in addition to the LGMSK TX pulse shape. The MS is supposed to signal its support for the optimized TX pulse shape in DL in the MS classmark 3 IE to the network as suggested in [3].
A corresponding change request to add the depicted results to section 7.2.2 of [2] is included in [4]. 
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A. Annex
A.1  MUROS-1

MUROS-1 capacity numbers are presented in Table A1a to Table A1d. 
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Table A1a MUROS-1 performance results (Channel Type A).
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Table A1b MUROS-1 performance results (Channel Type B).
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Table A1c MUROS-1 performance results (Channel Type C).
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Table A1d MUROS-1 performance results (Channel Type D).

A.2 MUROS-2

MUROS-2 capacity results are shown in Table A2a to Table A2d.
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Table A2a MUROS-2 performance results (Channel Type A).
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Table A2b MUROS-2 performance results (Channel Type B).

[image: image22.png]0 OFF 100 0 0 GMSK 9,66 612 8.5 - Blocked Calls
1 oN 100 0 0 OPT1 087 1321 17.39 116% Blocked Calls
1 oN 100 0 0 LGMSK 074 13.13 17.28 115% Blocked Calls
1 on 100 il i OPT2 2089 13.23 17.41 116% Blocked Calls
i) OFF 75 75 175 | GMSK 963 610 802 - Blocked Calls
1 oN 75 75 175 OPT1 1553 9.83 1294 61% Blocked Calls
1 oN 75 75 175 OPT2 15.35 972 1279 59% Blocked Calls
1 on 75 75 175 | LGMSK 15.26 9.66 1271 58% Blocked Calls
i) OFF 50 15 E3 GMSK 959 6.07 7.99 - Blocked Calls
1 oN 50 15 ES OPT1 13.18 835 10.99 8% Blocked Calls
1 oN 50 15 ES OPT2 1321 837 11.01 8% Blocked Calls
1 on 50 15 ES LGMSK 13.22 837 11.01 8% Blocked Calls
i) OFF 25 25 525 | GMSK 964 .11 803 - Blocked Calls
1 oN % 25 85 OPT1 1.22 710 935 16% Blocked Calls
1 oN % 25 85 OPT2 10.98 695 915 14% Blocked Calls
1 oN 5 25 525 | LGMSK 11.03 699 919 14% Blocked Calls
c1 ON 0 0 70 GMSK. 562 £.09 B.01 B Blocked Calls





Table A2c MUROS-2 performance results (Channel Type C).
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Table A2d MUROS-2 performance results (Channel Type D).

A.3  MUROS-3a

MUROS-3a capacity numbers are presented in Table A3a to Table A3d.
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Al on 50 15 ES OPT2 64.52 12.90 5376 3% Bad Quality Calls (3%)
A0 OFF 25 25 525 | GMSK 55.84 1017 4653 - Bad Quality Calls (3%)
Al oN 5 25 525 | LGMSK 55.26 11.05 46.05 1% Bad Quality Calls (3%)
Al oN % 25 85 OPT1 55.63 11.13 46.35 0%  Bad Qualty Calls 3%)
Al on % 25 85 OPT2 55.46 11.09 4622 1% Bad Quality Calls (3%)
AQ OFF 0 0 70 GMSK. 47.48 5.50 3957 B Bad Quality Calls (3%)





Table A3a MUROS-3a performance results (Channel Type A).
[image: image25.png]B0 OFF 100 0 0 GMSK 32.86 657 27.38 - Blocked Calls
B1 oN 100 0 0 LGMSK 34.80 696 29.00 6%  Bad Qualty Calls 2%)
B1 oN 100 0 0 OPT1 3626 7.5 3021 10%  Bad Quality Calls (2%)
B1 oN 100 0 0 OPT2 .75 715 29.79 9% Bad Qualty Calls 2%)
B0 OFF 75 75 | 175 | GMSK 3178 636 26.49 - Bad Quality Calls (2%)
B1 oN 75 75 175 | LGMSK 29.19 584 2432 8%  Bad Quality Calls 2%)
B1 oN 75 75 175 OPT1 2952 590 24.60 7% Bad Quality Calls (2%)
B1 oN 75 75 175 OPT2 2696 579 2414 9% Bad Quality Calls 2%)
B0 OFF 50 15 E5 GMSK 24.43 489 2036 B Bad Quality Calls (2%)
B1 oN 50 15 ES LGMSK 24.41 488 203 0%  Bad Qualty Calls 2%)
B1 oN 50 15 ES OPT1 422 484 2019 1% Bad Quality Calls (2%)
B1 oN 50 15 ES OPT2 24.78 496 20685 1% Bad Qualty Calls 2%)
B0 OFF 25 25 525 | GMSK 025 105 16.87 - Bad Quality Calls (2%)
B1 oN 5 25 525 | LGMSK 19.97 399 16.64 1% Bad Quality Calls 2%)
B1 oN 5 25 85 OPT1 038 408 16.98 1% Bad Qualty Calls (2%)
B1 oN % 25 85 OPT2 2008 402 16.73 1% Bad Quality Calls 2%)
B0 OFF 0 0 70 GMSK. 17.60 356 14.83 B Bad Quality Calls (2%)





Table A3b MUROS-3a performance results (Channel Type B).

[image: image26.png]0 OFF 100 0 0 GMSK 3285 657 27.38 - Blocked Calls
1 oN 100 0 0 LGMSK .72 834 .77 7% Blocked Calls
i oN 100 0 0 OPT1 43.00 8560 3684 3% Blocked Calls
1 oN 100 0 0 OPT2 4330 866 36.08 2% Blocked Calls
i) OFF 75 75 | 175 | GMSK 284 657 27.36 - Blocked Calls
1 oN 75 75 175 | LGMSK .98 800 331 2% Blocked Calls
i oN 75 75 175 OPT1 41.29 826 34.40 6% Blocked Calls
1 oN 75 75 175 OPT2 4043 8.09 3369 2% Blocked Calls
i) OFF 50 15 E5 GMSK 282 6.56 2735 - Blocked Calls
1 oN 50 15 ES LGMSK 632 7.6 3026 11%  Bad Quality Calls (2%)
i oN 50 15 ES OPT1 3852 7.70 3210 17% Blocked Calls
1 oN 50 15 ES OPT2 37.69 754 3141 15% Blocked Calls
i) OFF 25 25 525 | GMSK .09 662 2758 - Blocked Calls
1 oN 5 25 525 | LGMSK 34.42 688 2868 4% | Bad Qualty Calls 2%)
i oN 5 25 85 OPT1 3618 7.04 2932 6% Blocked Calls
1 oN % 25 85 OPT2 .71 694 892 5% Bad Qualty Calls 2%)
= OFF 0 0 70 GMSK. 267 553 27.23 B Blocked Calls





Table A3c MUROS-3a performance results (Channel Type C).

[image: image27.png]Channel mode Channel mode 0SCRx

2] OFF 100 0 0 GMSK 7301 14.60 60.84 - Blocked Calls

D1 oN 100 0 0 LGMSK 7219 14.44 60.16 1% Bad Quality Calls (3%)
D1 oN 100 0 0 RRC 74.94 14.99 6245 3% Bad Qualty Calls 3%)
D1 oN 100 0 0 oL 7323 14.65 61.02 0% Bad Qualty Calls 3%)
2] OFF 75 75 | 175 | GMSK 6122 1224 51.02 - Bad Quality Calls (3%)
D1 oN 75 75 175 | LGMSK 6031 1208 5026 1% Bad Quality Calls (3%)
D1 oN 75 75 175 RRC 60.36 1207 5030 1% Bad Quality Calls (3%)
D1 oN 75 75 175 oL 61.45 12.29 5121 0% Bad Qualty Calls 3%)
2] OFF 50 15 E5 GMSK 4811 962 40.09 - Bad Quality Calls (3%)
D1 oN 50 15 ES LGMSK 4831 966 4026 0%  Bad Qualty Calls 3%)
D1 oN 50 15 ES RRC 49.07 981 4089 2% Bad Qualty Calls 3%)
D1 oN 50 15 ES oL 48.70 974 4059 1% Bad Quality Calls (3%)
2] OFF 25 25 525 | GMSK 38.66 773 221 - Bad Quality Calls (3%)
D1 oN 5 25 525 | LGMSK 3934 7.87 278 2% Bad Qualty Calls 3%)
D1 oN 5 25 85 RRC .20 7.84 267 1% Bad Qualty Calls (3%)
D1 oN % 25 85 oL 3935 787 3279 2% Bad Qualty Calls 3%)
[ OFF 0 0 70 GMSK. 33.24 B.65 27.70 B Bad Quality Calls (3%)





Table A3d MUROS-3a performance results (Channel Type D).

A.4  MUROS-3b

MUROS-3b capacity numbers are presented in Table A4a to Table A4d. 
[image: image28.png]A0 OFF 100 0 0 GMSK 7313 1453 60.94 - Blocked Calls
Al oN 100 0 0 LGMSK 91.93 18.39 7661 26%  Bad Quality Calls (3%)
Al oN 100 0 0 OPT1 111.90 238 93.25 53% Blocked Calls

Al oN 100 0 0 OPT2 97.99 19.60 81.66 34% __ Bad Qualty Calls (3%)
A0 OFF 75 75 | 175 | GMSK 7331 1466 61.09 - Blocked Calls

Al oN 75 75 175 | LGMSK 75.10 15.02 6258 2% Bad Qualty Calls 3%)
Al oN 75 75 175 OPT1 8138 16.28 67.82 11%  Bad Quality Calls (3%)
Al oN 75 75 175 OPT2 78.56 15.71 65.47 7% Bad Qualty Calls 3%)
A0 OFF 50 15 E5 GMSK 7332 1456 6110 - Blocked Calls

Al oN 50 15 ES LGMSK 68.86 13.77 57.39 6%  Bad Quality Calls (3%)
Al oN 50 15 ES OPT1 72.44 14.49 6037 1% Bad Quality Calls (3%)
Al oN 50 15 ES OPT2 7083 14.17 59.02 3% Bad Quality Calls (3%)
A0 OFF 25 25 525 | GMSK 7249 1450 6041 - Bad Quality Calls (3%)
Al oN 5 25 525 | LGMSK 66.04 13.21 55.03 9% Bad Quality Calls (3%)
Al oN 5 25 85 OPT1 68.29 1366 56.90 6%  Bad Quality Calls (3%)
Al oN % 25 85 OPT2 67.41 13.48 56.18 7% ___ Bad Quality Calls (3%)
AQ OFF 0 0 70 GMSK. 54.42 1288 £3.69 B Bad Quality Calls (3%)





Table A4a MUROS-3b performance results (Channel Type A).
[image: image29.png]B0 OFF 100 0 0 GMSK 32.76 655 27.30 - Blocked Calls
B1 oN 100 0 0 LGMSK 7.92 758 31.60 16%  Bad Quality Calls (2%)
B1 oN 100 0 0 OPT1 4395 879 36.62 34%  Bad Quality Calls (2%)
B1 oN 100 0 0 OPT2 3945 7.89 287 20% __ Bad Qualty Calls 2%)
B0 OFF 75 75 | 175 | GMSK .08 662 27.56 - Blocked Calls

B1 oN 75 75 175 | LGMSK 3268 654 2724 1% Bad Quality Calls (2%)
B1 oN 75 75 175 OPT1 2.9 659 2746 0%  Bad Qualty Calls 2%)
B1 oN 75 75 175 OPT2 275 655 2729 1% Bad Quality Calls 2%)
B0 OFF 50 15 E5 GMSK EERH 663 27.64 - Blocked Calls

B1 oN 50 15 ES LGMSK 2896 579 2413 3%  Bad Qualty Calls 2%)
B1 oN 50 15 ES OPT1 2932 586 2443 12%  Bad Qualty Calls 2%)
B1 oN 50 15 ES OPT2 2885 577 24.04 13% __ Bad Qualty Calls 2%)
B0 OFF 25 25 525 | GMSK 29.90 598 2451 - Bad Quality Calls (2%)
B1 oN 5 25 525 | LGMSK 7.2 544 2269 9% Bad Quality Calls (2%)
B1 oN 5 25 85 OPT1 2787 557 52 7% Bad Quality Calls (2%)
B1 oN % 25 85 OPT2 27.54 551 29 8% Bad Quality Calls 2%)
B0 OFF 0 0 70 GMSK. 26.54 531 2.12 - Bad Quality Calls (2%)





Table A4b MUROS-3b performance results (Channel Type B).

[image: image30.png]0 OFF 100 0 0 GMSK 3288 658 27.40 - Blocked Calls
1 oN 100 0 0 LGMSK 5110 10.22 4258 55% Blocked Calls
i oN 100 0 0 OPT1 5119 10.24 4266 56% Blocked Calls
1 oN 100 0 0 OPT2 51.79 10.35 4318 57% Blocked Calls
i) OFF 75 75 | 175 | GMSK .86 657 2738 - Blocked Calls
1 oN 75 75 175 | LGMSK 4140 828 34.50 26%  Bad Quality Calls (2%)
i oN 75 75 175 OPT1 49.98 10.00 4165 52%  Bad Quality Calls (2%)
1 oN 75 75 175 OPT2 4651 930 3876 42% __ Bad Quality Calls 2%)
i) OFF 50 15 E5 GMSK 257 659 2747 - Blocked Calls
1 oN 50 15 ES LGMSK .72 754 3143 14%  Bad Quality Calls (2%)
i oN 50 15 ES OPT1 4259 852 3549 29%  Bad Qualty Calls (2%)
1 oN 50 15 ES OPT2 4001 8.00 EEE") 21% _ Bad Qualty Calls 2%)
i) OFF 25 25 525 | GMSK 3250 658 2742 - Blocked Calls
1 oN 5 25 525 | LGMSK 3653 731 3044 1% Blocked Calls
i oN 5 25 85 OPT1 3667 7.3 3056 1% Blocked Calls
1 oN % 25 85 OPT2 36.50 730 3042 1% Blocked Calls
= OFF 0 0 70 GMSK. 3291 B.50 27.42 B Blocked Calls





Table A4c MUROS-3b performance results (Channel Type C).
[image: image31.png]D0 OFF 100 0 0 GMSK 7297 14.59 60.81 - Blocked Calls
D1 oN 100 0 0 LGMSK 7767 1653 64.73 6%  Bad Qualty Calls 3%)
D1 oN 100 0 0 OPT1 87.31 17.48 7276 20%  Bad Quality Calls (3%)
D1 oN 100 0 0 OPT2 8028 16.08 66.90 10% __ Bad Quality Calls (3%)
2] OFF 75 75 | 175 | GMSK 7305 1451 60.88 - Blocked Calls

D1 oN 75 75 175 | LGMSK 67.16 13.43 55.96 8%  Bad Quality Calls (3%)
D1 oN 75 75 175 OPT1 68.55 13.71 57.12 6%  Bad Quality Calls (3%)
D1 oN 75 75 175 OPT2 67.60 13.52 56.33 7% ___ Bad Quality Calls (3%)
2] OFF 50 15 E5 GMSK 63.44 1269 5287 - Bad Quality Calls (3%)
D1 oN 50 15 ES LGMSK 59.57 11.91 49.64 6%  Bad Quality Calls (3%)
D1 oN 50 15 ES OPT1 59.43 11.89 49.52 6%  Bad Quality Calls (3%)
D1 oN 50 15 ES OPT2 59.68 11.94 49.73 6% Bad Quality Calls (3%)
2] OFF 25 25 525 | GMSK 54.44 10.89 1536 - Bad Quality Calls (3%)
D1 oN 5 25 525 | LGMSK 5337 10.67 44.48 2% Bad Quality Calls (3%)
D1 oN 5 25 85 OPT1 53.41 10.68 4451 2% Bad Quality Calls (3%)
D1 oN % 25 85 OPT2 5373 10.75 44.78 1% Bad Quality Calls (3%)
[ OFF 0 0 70 GMSK. 3691 538 39.09 B Bad Quality Calls (3%)





Table A4d MUROS-3b performance results (Channel Type D).
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