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Open issues for VAMOS performance requirements
1. Introduction

A set of working assumptions for specifying VAMOS performance requirements have been agreed at GERAN#43 [1]. In this contribution, the outstanding issues are highlighted and a way forward on these is proposed. 
2.  Downlink performance requirements
2.1 Subchannel Power Imbalance Ratios (SCPIR)
In downlink a set of subchannel power imbalance ratios (SCPIRs) have not yet been agreed. Currently it is under discussion whether a discrete or a continuous set of 
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s is defined for AQPSK modulation. However, for the performance requirement specification, it has been proposed to use only one 
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 other than 
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 (QPSK) to keep the number of requirements in 45.005 manageable. 

Although having a continuous set of 
[image: image4.wmf]a

s is unlikely to make considerable difference for the performance of the VAMOS-II mobile, the extreme value of 
[image: image5.wmf]a

s will make a difference both for performance and also implementation complexity. More over at extreme 
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s, the RF impairments tend to influence the performance requirements quite severely (see for instance the results shown in the Annex). Hence, it is proposed that extreme 
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s are not selected for the performance requirement specifications. 
A constellation point that is midway between the QPSK (0dB SCPIR) and BPSK (infinite dB SCPIR) would be an ideal choice for specifying the performance requirements of VAMOS-II mobiles for the following reasons:

· It is the lowest alpha that shows reasonable usage in the system simulator (around 8% of time for VAMOS-II mobiles as shown in [2]). 

· RF impairments are not expected to play significant impact in performance at this SCPIR (see the Annex). 

· This SCPIR provides a good tradeoff between the gains for the stronger subchannel user and the loss for the weaker subchannel user channel [1]. 
However, for VAMOS-I mobiles -7.7 dB is probably never realistically used in the field [2]. Hence for these mobiles, it is proposed to use the more realistic SCPIR which is -3.5 dB (used for around 12% of time [2]). This corresponds to 
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Hence it is proposed that 
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 is chosen for the specification of performance requirements for the non-zero SCPIR case for VAMOS-II mobiles and 
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 is used for VAMOS-I mobiles. 
2.2 Downlink DTX testcase

At GERAN#43 a working assumption is agreed that in downlink a DTX test case will be added for the VAMOS aware mobiles. For the purpose of this test case, it is was agreed that for the burst where the orthogonal user is muted (in DTX), then the downlink modulation is switched to GMSK and the signal level in GMSK mode is lowered by the amount equal to the current SCPIR (see option 2 in [4]). In [6] the impact of the saturation – when the other subchannel user comes back out of DTX – has also been studied. It is thus proposed that in the above test case, for the burst when the orthogonal user comes out of DTX, the signal level is restored to the original level with the designated alpha. It is proposed that this test is specified in the sensitivity limited case with TU 50 noFH channel.  
3. Uplink performance requirements

3.1 Time offset and frequency offset
During the MUROS study item phase a model for time offset and frequency offset has been agreed for evaluation of uplink link level performance results. This is as follows: 
Timing alignment error: a distribution function based on 0.0, 0.5 and 1.0 symbol is used as follows: 

a) Probability (0 symbols) = 50%,


b) Probability (0.5 symbols) = 25%, 

c) Probability (1 symbol) = 25%.

Note for b) and c) in half of the cases the interferer on the paired subchannel is advanced, and in half of the cases it is postponed related to the signal in the wanted subchannel. Timing alignment error is selected on a burst basis, i.e. independent between successive bursts.
Frequency offset for the paired subchannel and for each external uplink interferer:

A distribution function for the frequency offset shall be taken into account since the MS frequency accuracy is ±0.1 ppm on UL as follows:

a) Normal distribution with N(45 Hz,10 Hz) for low band (850/900 MHz). 


b) Normal distribution with N(90 Hz,17 Hz) for high band (1800 MHz). 

c) Normal distribution with N(95 Hz,17 Hz) for high band (1900 MHz).

It is proposed that the same models are used for performance requirements. However, only one test case will be added for this purpose as shown below. 

Sensitivity limited scenario, TU 50 noFH, SCPIR = 0 dB for the wanted user with both time offset and frequency offset as described above for the paired subchannel user. 
3.2 SCPIRs

At GERAN#43, the SCPIRs to be used in uplink simulations has been left open. There was a concern expressed that -15 dB SCPIR in uplink is a bit too extreme for performance requirement test case. -10 dB was proposed as the preferred value. Hence, it is proposed that for the uplink, all the performance requirements are proposed with SCPIR = 0dB and a subset of performance requirements will be specified with SCPIR = -10 dB. 
4. FER measure

For legacy speech channels the performance requirements are specified in a way that the speech FER at 9 dB C/I (-104 dBm for sensitivity limited scenarios) is measured and this value is tested. However, this leads to quite high figures for the speech FER in many cases. For instance for half rate speech channels 45.005 contains speech FER specifications at up to 22% in certain scenarios (see Table 1 of [7]). It is expected that specification of FER at such high levels is of no practical relevance for the operators. At the same time reaching 1% FER for half rate channels would lead to very long simulations. Hence, the following is proposed: 
Speech FER performance requirements are specified at 1% FER for full rate and 3% FER for half rate channels. 

5. Conclusion

This document provides a discussion on open issues regarding specification of performance requirements for VAMOS in TS 45.005 after the discussion at GERAN#43 [3]. The proposed text in bold in this contribution are proposed to be taken as working assumptions for specification work on performance requirements for VAMOS in addition to those already agreed at GERAN#43 [4]. 
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Annex: Simulation results showing impact of RF impairments with varying SCPIR
Note the numbers in the brackets show the crossing point at 1% FER relative to the reference curve (black curve – which is without RF impairements). The RF impairements used in the simulations are summarised in table below. 

Table 1: Impairment model

	Impairment
	Value

	phase noise 
	1 degree RMS

	I/Q phase imbalance
	4 degrees

	I/Q gain imbalance
	0.5 dB

	D/C offset: constant 
	0.9-j*0.7

	RF frequency offset
	0 Hz 
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VAMOS II (no Impairments) - SCPIR = -7.7 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -7.7 dB (0.3 dB)
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VAMOS II (no Impairments) - SCPIR = -9.5 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -9.5 dB (0.5 dB)
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VAMOS II (no Impairments) - SCPIR = -12 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -12 dB (1.1 dB)
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VAMOS II (no Impairments) - SCPIR = -14 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -14 dB (2.8 dB)
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VAMOS II (no Impairments) - SCPIR = -7.7 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -7.7 dB (0.9 dB)
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VAMOS II (no Impairments) - SCPIR = -9.5 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -9.5 dB (3.9 dB)
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VAMOS II (no Impairments) - SCPIR = -12 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -12 dB (-Inf dB)
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VAMOS II (no Impairments) - SCPIR = -14 dB (Ref)

VAMOS II (Impairments)  - SCPIR = -14 dB (Inf dB)
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