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Effect of wider Tx pulse on VAMOS MS

1 Introduction

The linearized GMSK (LGMSK) pulse shape was initially introduced for EGPRS with 8PSK modulation. This pulse introduces inter-symbol interference while keeping the adjacent channel protection at roughly 18 dB between GSM carriers. Introducing a wider pulse for VAMOS will reduce the inter-symbol interference, but decrease the adjacent channel protection. 
With reduced inter-symbol interference the orthogonality between the paired VAMOS users is improved, which can potentially improve the VAMOS performance resulting in increased system performance. 
In the MUROS study the impact from a wide pulse was investigated ‎[2], with the conclusion that system capacity gains can be seen with the introduction of a wide pulse. At GERAN#52 the specification of a wide pulse was discussed, see ‎[1].

This document investigates the impact on performance between legacy VAMOS operation where LGMSK Tx filter shaping was used for carrier and Interferer and VAMOS operation with a wide pulse, where wide Tx pulse filter shaping as proposed in ‎[1] was used for carrier and Interferer. Both VAMOS I / DARP phase I and VAMOS II receiver performance is investigated.
2 Simulation parameters

2.1 Simulation settings

The applied simulation configurations are listed below:

Table 1. Simulation settings.

	Parameter
	Setting

	Tx Pulse shape
	LinGMSK or the wide pulse proposed in ‎[1]. 

	Recevier
	VAMOS I: Equivalent to a DARP phase I receiver architecture

VAMOS II: SIC based architecture.

	Frequency band
	900 MHz

	Channel profile
	TU50 

	Frequency hopping
	Off

	TSC
	TSC#5 from TSC Set 2 

	Interference scenarios
	Sensitivity, VDTS-1, VDTS-2, VDTS-3 and VDTS-4

	SCPIR, VAMOS I
	+4, 0, -4

	SCPIR, VAMOS II
	+4, 0, -4, -8 and -10 dB

	Simulated frames
	30.000

	Codec’s
	EFS, AFS12.2, AFS4.75, AHS7.40


Note that in ‎[3] also the VAMOS OPT2 pulse was investigated. The impact of this pulse is left FFS.
3 Performance results

The performance results are compared and tabled in the tables below. A positive value indicates a performance gain in dB with a spectrally wide pulse ‎[1] compared to the legacy pulse at the 1% FER level.
3.1 VAMOS I performance difference
3.1.1 Sensitivity

Table 2. VAMOS I, Sensitivity
	SCPIR
	4
	0
	-4

	TCH/EFS
	1.2
	1.0
	0.7

	TCH/AFS12.2
	1.1
	1.1
	1.2

	TCH/AFS4.75
	0.2
	0.8
	0.7

	TCH/AHS7.4
	1.3
	1.1
	0.9


3.1.2 VDTS-1

Table 3. VAMOS I, VDTS-1
	     SCPIR
	4
	0
	-4

	TCH/EFS
	1.6
	1.6
	2.0

	TCH/AFS12.2
	1.6
	1.4
	1.7

	TCH/AFS4.75
	1.7
	1.5
	1.9

	TCH/AHS7.4
	1.5
	1.6
	1.9


3.1.3 VDTS-2

Table 4. VAMOS I, VDTS-2
	SCPIR
	4
	0
	-4

	TCH/EFS
	1.8
	1.3
	1.4

	TCH/AFS4.75
	1.3
	1.4
	1.1

	TCH/AHS7.4
	1.7
	1.1
	1.6


3.1.4 VDTS-3

Table 5. VAMOS I, VDTS-3
	SCPIR
	4
	0
	-4

	TCH/EFS
	0.8
	1.6
	    1.8

	TCH/AFS4.75
	1.3
	1.5
	    1.7

	TCH/AHS7.4
	1.2
	1.2
	   1.3


3.1.5 VDTS-4

Table 6. VAMOS I, VDTS-4
	SCPIR
	4
	0
	-4

	TCH/EFS
	-1.4
	-1.1
	0.1

	TCH/AFS4.75
	-1.8
	-1.3
	0.7

	TCH/AHS7.4
	-1.7
	-1.2
	0.6


3.2 VAMOS II performance difference

3.2.1 Sensitivity

Table 7. VAMOS II, Sensitivity

	SCPIR
	4
	0
	-4
	-8
	-10

	TCH/EFS
	1.3
	1.0
	0.7
	1.1
	1.2

	TCH/AFS12.2
	1.3
	1.2
	1.2
	0.8
	1.0

	TCH/AFS4.75
	0.3
	0.8
	0.7
	0.9
	1.3

	TCH/AHS7.4
	1.4
	1.1
	0.9
	1.1
	1.5


3.2.2 VDTS-1

Table 8. VAMOS II, VDTS-1

	SCPIR
	4
	0
	-4
	-8
	-10

	TCH/EFS
	1.7
	1.6
	2.0
	2.9
	3.2

	TCH/AFS12.2
	1.6
	1.4
	1.8
	2.5
	3.1

	TCH/AFS4.75
	1.7
	1.5
	1.9
	2.6
	3.3

	TCH/AHS7.4
	1.5
	1.6
	2.0
	3.1
	4.3


3.2.3 VDTS-2

Table 9. VAMOS II, VDTS-2

	
SCPIR
	4
	0
	-4
	-8
	-10

	TCH/EFS
	1.8
	1.3
	1.4
	1.3
	1.1

	TCH/AFS4.75
	1.3
	1.5
	1.1
	1.6
	1.7

	TCH/AHS7.4
	1.8
	1.1
	1.6
	2.0
	2.1


3.2.4 VDTS-3

	Table 10. VAMOS II, VDTS-3

SCPIR
	4
	0
	-4
	-8
	-10

	TCH/EFS
	0.8
	1.6
	1.8
	1.9
	2.0

	TCH/AFS4.75
	1.3
	1.5
	1.8
	2.3
	2.2

	TCH/AHS7.4
	1.2
	1.2
	1.3
	1.8
	2.1


3.2.5 VDTS-4

Table 11. VAMOS II, VDTS-4
	SCPIR
	4
	0
	-4
	-8
	-10

	TCH/EFS
	-1.4
	-1.1
	0.1
	2.9
	4.1

	TCH/AFS4.75
	-1.8
	-1.2
	0.3
	3.1
	3.8

	TCH/AHS7.4
	-1.7
	-1.2
	0.5
	4.1
	4.2


4 Conclusions

It is evident from the simulation result that the spectrally wide Tx pulse is providing performance gain of order of 1 to 2 dB on average in sensitivity, VDTS-1, 2, and 3 cases for a VAMOS MS. Performance degradation is observed for VDTS-4 (single adjacent channel interferer) case at SCPIR= +4,0 dB, whereas gains are observed at negative SCPIR in this scenario. 

It is the view of the sourcing company that the minimum performance requirements in 3GPP TS45.005 can be fulfilled with the wide pulse, and no need for new performance requirements or capability signalling due to the wide pulse is seen. Further, with the same receiver architecture used for VAMOS I and DARP phase I, it is believed that the usage of the wide pulse should not be limited to only VAMOS capable MSs.
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