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7.2.2.2.7.2
System Performance Results

Preliminary results for the OPT 1 candidate suggest a poor trade-off between performance vs. adjacent channel impact, hence the system performance results presented in this section apply to the OPT 2 and the reference LGMSK pulse shapes only.

Note that for all scenarios the UL was simulated as well, but was not identified as the limiting link.

7.2.2.2.7.2.1
MUROS-1

MUROS-1 capacity numbers are presented in Table 7-23a.

Table 7-23a. MUROS-1 performance results.
	MUROS-1
	Spectral Efficiency [Erl/MHz/site]
	Hardware Efficiency [Erl/TRX]
	Gains
	Limiting Factor

	A0 50%
	30.01
	10.50
	-
	Bad Quality Calls (3%)

	A1 50% LGMSK
	29.32
	10.26
	-2.30%
	Bad Quality Calls (3%)

	A1 50% OPT 2
	29.40
	10.29
	-2.04%
	Bad Quality Calls (3%)

	A0 75%
	30.47
	10.66
	-
	Blocked Calls

	A1 75% LGMSK
	31.74
	11.11
	4.18%
	Bad Quality Calls (3%)

	A1 75% OPT 2
	31.80
	11.12
	4.36%
	Bad Quality Calls (3%)

	A0 100%
	30.55
	10.69
	-
	Blocked Calls

	A1 100% LGMSK
	34.49
	12.07
	12.89%
	Bad Quality Calls (3%)

	A1 100% OPT 2
	34.72
	12.15
	13.66%
	Bad Quality Calls (3%)




	
	

	
	

	
	

	
	




	
	

	
	

	
	

	
	


To determine the impact to the legacy receivers alone when the OPT2 pulse is utilized by the VAMOS type I users, the BQC parameters have been collected for each receiver type independently.

The BQC performance curves below correspond to the legacy user performance for MUROS-1 at 50% penetration and 75% penetration (Figure 7-38a and Figure 7-38b respectively).
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Figure 7-38a. Bad Quality Call for the Non-DARP receiver for MUROS-1 50%.
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Figure 7-38b. Bad Quality Call for the Non-DARP receiver for MUROS-1 75%.
7.2.2.2.7.2.2
MUROS-2

MUROS-2 capacity numbers are presented in Table 7-24a.

Table 7-24a. MUROS-2 performance results.

	MUROS-2
	Spectral Efficiency [Erl/MHz/site]
	Hardware Efficiency [Erl/TRX]
	Gains
	Limiting Factor

	A0 50%
	19.12
	12.11
	-
	Blocked Calls

	A1 50% LGMSK
	25.32
	16.03
	32.38%
	Bad Quality Calls (3%)

	A1 50% OPT 2
	25.64
	16.24
	34.07%
	Blocked Calls

	A0 75%
	19.13
	12.12
	-
	Blocked Calls

	A1 75% LGMSK
	28.05
	17.76
	46.60%
	Bad Quality Calls (3%)

	A1 75% OPT 2
	29.28
	18.54
	53.03%
	Bad Quality Calls (3%)

	A0 100%
	19.17
	12.14
	-
	Blocked Calls

	A1 100% LGMSK
	30.48
	19.3
	58.96%
	Bad Quality Calls (3%)

	A1 100% OPT 2
	31.26
	19.8
	63.05%
	Bad Quality Calls (3%)




	
	

	
	

	
	

	
	




	
	

	
	

	
	

	
	


To determine the impact to the legacy receivers alone when the OPT2 pulse is utilized by the VAMOS type I users, the BQC parameters have been collected for each receiver type independently.

The BQC performance curves below correspond to the legacy user performance for MUROS-2 at 50% penetration and 75% penetration (Figure 7-38c and Figure 7-38d respectively).
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Figure 7-38c. Bad Quality Call for the Non-DARP receiver for MUROS-2 50%.
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Figure 7-38d. Bad Quality Call for the Non-DARP receiver for MUROS-2 75%.

7.2.2.2.7.3
Performance Comparison
7.2.2.2.7.3.1
Introduction
In this contribution, a comparison is made between the system performance results in 7.2.2.2.7.2 for MUROS-2 and the system performance results in [7-26] for MUROS-2.
7.2.2.2.7.3.2
Comparision
The assumptions taken in both cases were not identical. However this shouldn’t prevent a comparison being drawn. Especially in the case of MUROS-2 for the LGMSK and OPT2 shapes. In this section, a comparison is made for 100% VAMOS penetration and also between the 75% VAMOS penetration case in 7.2.2.2.7.2 and the 15% SAIC + 50% VAMOS penetration case in [7-26].

Figure 7-38d1 shows the capacity gains from Table 7-24a in ‎7.2.2.2.7.2 and Figure 7-38d2 shows the capacity gains from Figure 2 and Figure 3 in [7-26].

The relative gains compare well, with significant gains being seen for OPT2 in both cases with the exception of the 100% penetration case in Table 7-24a where only a moderate gain is seen.

The subsequent section investigates this latter case.
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Figure 7-38d1. Capacity gain for MUROS-2 (taken from ‎Table 7-24a).
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Figure 7-38d2.Capacity gains for MUROS-2 (taken from ‎[7-26]).
7.2.2.2.7.3.3 Interference analysis

The system evaluation in ‎‎7.2.2.2.7.2 is based on a modelling methodology whereby results are obtained iteratively between:

•
collecting network interference statistics for a given VAMOS Rx model

•
updating the VAMOS Rx model based on the collected network interference statistics

One or more cycles are likely needed because each has a dependency on the other. See 7.2.4 for more details.
In this section, a comparison is made between the interference statistics from the simulations performed in ‎‎7.2.2.2.7.2 and the interference profile used in the Rx model depicted in 7.2.4.5.
Table 7-24b shows the interference statistics from simulations performed in ‎‎7.2.2.2.7.2 on the right and the interference profile on the left (both corresponding to MUROS-2 with 100% VAMOS penetration and the LGMSK pulse).

While the interference profile and hence the VAMOS Rx model assume QPSK interference levels which are almost as high as the GMSK interference (e.g. QPSK ACI is less than 1 dB lower), the system simulation shows the levels to be much lower (e.g. QPSK ACI is about 7 dB lower).

This mis-match suggests a further iteration is needed for this particular case. Furthermore, it is a likely cause of the limited gain seen for OPT2 at 100% VAMOS penetration in ‎‎7.2.2.2.7.2.

A further iteration in the methodology can be performed used the latest network interference statistics in Table 7-24b (shown on the right).
Table 7-24b. Interference profile (left) compared with interference statistics from from the simulations performed in ‎‎7.2.2.2.7.2 (right).
	MUROS-2 100% VAMOS penetration LGMSK
	Interference profile from  7.2.4.5
	Interference statistics from the simulations performed in ‎‎7.2.2.2.7.2

	 
	Rel. (dB)
	PoP (%)
	Rel. (dB)
	PoP (%)

	Co-channel 1 (GMSK)
	0.0
	94%
	0.0
	99%

	Co-channel 2 (GMSK)
	-10.8
	78%
	-10.4
	95%

	Adjacent 1 (GMSK)
	9.4
	99%
	9.7
	100%

	Co-channel 1 (QPSK)
	-1.2
	93%
	-5.9
	80%

	Co-channel 2 (QPSK)
	-11.4
	73%
	-16.1
	48%

	Adjacent 1 (QPSK)
	8.7
	99%
	2.5
	95%


7.2.3
Performance Summary

Further capacity gains were achieved when the OPT2 pulse was utilized. Significant gains were achieved in MUROS-2 with the exception of 100% VAMOS penetration where a moderate gain is seen. In this case, the QPSK levels in the interference profile are almost as high as the GMSK levels while in the system simulation they were found to be much lower – suggesting a pessimistic Rx model and pessimistic network capacity gains. A further iteration in the methodology may need to be performed in this case. No impact was seen from the OPT2 pulse towards the legacy users at 50% and 75% VAMOS-I penetrations.
Further enhancements such as subchannel specific power control on DL and the usage of optimized user diversity patterns have been investigated as well. First investigations show that optimized user diversity improves the performance for different mix of mobiles. Subchannel specific power control is able to increase further network capacity gains due to OSC in the order of 7% to 16% for MUROS-2. Thus it is expected that enhanced OSC will yield a further performance improvement for all network configurations both for the case of 100% of DARP phase I or OSC aware mobiles and for the case of a mix of OSC aware, legacy DARP phase I and legacy non-DARP mobiles.
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