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More Concerns on the introduction of a wider pulse shape for VAMOS
1 Introduction

Consensus has still not been reached on the inclusion of a wide pulse shape for VAMOS in the TSG GERAN specifications. So far there are no consistent results   demonstrating both significant system capacity gains [4] in the operator-defined deployment scenarios and ensuring no impact to legacy mobiles and legacy services with wide pulse shape introduction for VAMOS. 
TSG GERAN has spent significant meeting time on this issue and it has slowed down the VAMOS standardisation work. The aim of this contribution is to highlight some concerns regarding the inclusion of the wider pulse shape for the sake of quick and successful VAMOS standardisation and deployment.
2 Some Facts
2.1 When GERAN discussed and approved the VAMOS WID, TSG GERAN already discussed whether a wider pulse shape should be included in the WID or not. The only difference between the rejected WID [1] and the approved WID [2] is the removal of the wide pulse shape section.
2.2 The WIDER study item is intended to study the impact of the wide pulse shape for data services in order to increase data throughput or spectrum efficiency. However, VAMOS is a voice service. In voice services, the bit-rate is selected at a constant rate after codec selection.
2.3 During the introduction of the EGPRS2-B uplink wide pulse shape,  it results three spectrum masks for EGPRS2-B uplink Additional signalling was introduced from the network to inform mobile stations which spectrum mask to use during frequency hopping. 
2.4 The completion of the EGPRS2 (Rel-7) testing specifications has been significantly delayed due to the necessary investigation on the impacts of the wide pulse for EGPR2-B downlink. 
3 Concerns

In GERAN #43, many companies raised the concerns on wide pulse shape [3].  Contributions to address the concerns regarding to the methodology are provided but some other concerns are still outstanding. Some new concerns are also raised in this contribution.
.
3.1 Wide pulse for voice services

· It is well known that a VAMOS channel is able to multiplex a VAMOS and legacy mobiles together. VAMOS mobiles are required to work without a wide pulse shape. In the early stages of VAMOS deployment, most of the mobile population in a cell will be legacy mobiles and as yet the impact of  a wide pulse on legacy mobiles has not been demonstrated. There will be capacity loss due to the increased interference level to legacy mobiles.  It would be interesting to know whether the gain of using the wide pulse can compensate for the loss of capacity due to the increased interference.

3.2 ACP value selection of the wider pulse

· The MS receivers modelled by the Link-2-System mapping are assumed to have used a “calculated ACP” of 13.8 dB for pulse OPT1 and 15.6 dB for pulse OPT 2. In VOMAS telco #8, another “RawBER” ACP was introduced. In order to give consistent results, it would be better to use ACP defined in GERAN specification and clarify the relationship among these ACP values.  
· Contributions before GERAN #44,  proposed to use OPT1 with an ACP value of 13.8dB, whilst it is now proposed to use OPT2 with an ACP value at 15.6dB. How have the proponents demonstrated that 15.6dB is the optimum ACP value?
· If no optimum ACP value has been investigated,  there would be no justification for the selection of 15.6dB ACP value or OPT2 in [4].

3.3 New performance requirements and MS capability

· The introduction of a wide pulse shape for VAMOS will cause additional work in terms of :
· Specifying test cases for the wider pulse shape

· Increase of the test cases compared to using linearized GMSK pulse shape with, at the most, a factor of 2 (if all test cases would be duplicated), which will lead to:

· Delayed completion of the specification work in TSG GERAN caused by the increased number of requirements.

· Increased terminal testing.

· Introducing an additional spectrum mask.. 
3.4 Probability of Presence (PoP)  numbers

· A Nokia and NSN contribution to 3GPP GERAN Teleconference #8 on VAMOS talked about QPSK interferers and claimed QPSK interference is small and QPSK Presence of Probability (PoP) is small (see Table 1 below), the reason being that “the mean distance and hence the pathloss between a mobile and an interfering BTS (using QPSK modulation) is greater”. It’s quite confusing why a QPSK modulated interferer should necessarily experience a pathloss greater than other types of interferers. Interference profiles derived from such an assumption will inevitably lead to over-optimistic system level performance of a wide pulse for VAMOS. 
Table  1 Final calculated interference profiles. 

	MUROS1
	A1
	A1
	D1
	D1

	
	LGMSK
	OPT2
	LGMSK
	OPT2

	 
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)

	Co-channel 1 (GMSK)
	0
	100
	0
	100
	0
	100
	0
	100

	Co-channel 2 (GMSK)
	-5
	100
	-5
	100
	-5
	100
	-5
	100

	Adjacent 1 (GMSK)
	6
	100
	6
	100
	6
	100
	6
	100

	Co-channel 1 (QPSK)
	-27
	19
	-27
	20
	-26
	15
	-27
	16

	Co-channel 2 (QPSK)
	-37
	2
	-37
	2
	-36
	1
	-37
	2

	Adjacent 1 (QPSK)
	-25
	31
	-25
	33
	-24
	25
	-25
	27

	MUROS2
	A1
	A1
	D1
	D1

	
	LGMSK
	OPT2
	LGMSK
	OPT2

	 
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)
	median power* (dBm)
	PoP (%)

	Co-channel 1 (GMSK)
	0
	100
	0
	100
	0
	100
	0
	100

	Co-channel 2 (GMSK)
	-11
	96
	-11
	96
	-11
	96
	-11
	96

	Adjacent 1 (GMSK)
	10
	100
	10
	100
	10
	100
	10
	100

	Co-channel 1 (QPSK)
	-10
	62
	-10
	62
	-10
	62
	-10
	63

	Co-channel 2 (QPSK)
	-21
	26
	-21
	26
	-21
	26
	-21
	26

	Adjacent 1 (QPSK)
	-3
	86
	-3
	86
	-3
	86
	-3
	86

	*relative to CCI GMSK
	
	
	
	
	
	
	
	


3.5  Impacts to legacy mobiles.

· With increasing the ACI, so far, we have not seen the FER results for legacy mobiles.
· We have not yet seen a contribution that demonstrates and concludes that there are no impacts to legacy mobiles with the introduction of the wide pulse shape.

3.6 Result verification

So far only NSN did the simulations, these results have not been verified by other companies. There is a need for other companies to verify the NSN results. In case there are errors in the simulation, it may result much bigger problem in GERAN specification than EGPRS2-B uplink wide pulse shape.

Even from current NSN results, we do not see the justifications to have this wide pulse for VAMOS because there are no consistent results demonstrating both significant system capacity gains in the operator-defined deployment scenarios and ensuring no impact to legacy mobiles and legacy services.

4 Conclusions

More concerns have been expressed regarding the inclusion of a wider pulse shape for VAMOS. The sourcing companies believe that concensus cannot be achieved on the inclusion of a wide pulse shape for VAMOS until the above concerns are fully addressed.
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