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On performance requirements for VAMOS
1 Introduction

There are ongoing discussions on some of the remaining open issues for VAMOS performance requirements, see [1] and [3], while some working assumptions proposed in [2] have already been agreed, see [4] and [9].
Further, some working assumptions were preliminary agreed at the 8th telephone conference on VAMOS.

This document proposes some working assumptions for some of the remaining issues for VAMOS performance requirements. Further, some modifications to the already agreed working assumptions are proposed.

2 Proposal

In the following section the proposals for working assumptions are listed. 
i) Modifications of already agreed working assumptions are indicated in bold blue 
ii) New proposed working assumptions are listed in bold red.
2.1 DL SCPIR
At the 8th telco for VAMOS it was agreed to test VAMOS I mobiles at SCPIR = 4,0,-4 and VAMOS II mobiles at SCPIR = 0,-4,-8,-[max. allowed SCPIR]. The justification to exclude VAMOS II mobiles from test with SCPIR = 4 dB was that ‘VAMOS II mobiles have fewer chances to work at SCPIR like 4 dB‘.
Assuming an even mix of VAMOS I and VAMOS II mobiles in a network it is more probable that VAMOS I mobiles are allocated a positive SCPIR value however depending on the penetration of VAMOS II mobiles the allocation of VAMOS II on positive SCPIR is probable (and unavoidable) due to the symmetric nature of the AQPSK VAMOS allocation, see e.g. [7] where around 30 % of the allocations for VAMOS II mobiles were on a positive SCPIR in a mixed MS penetration scenario.
Further, it has been seen in the work for VAMOS that one probable implementation of a VAMOS II mobiles is to have both joint detection and SAIC algorithms present and use one or the other depending on the detected SCPIR, see [10] and [11]. In such implementation the adaptation threshold is typically set to a positive SCPIR. Further it has been shown that there might be a possible degradation in VAMOS II performance compared to VAMOS I for positive values of SCPIR. It is the view of the sourcing companies that this should not be the case. Taken the above information into account justifies the inclusion of also performance requirements at positive SCPIR for VAMOS II. Specifying the SCPIR at +4 dB allows for easy comparison with VAMOS I requirements.
It is proposed that a positive SCPIR of +4 dB is to be used for VAMOS II performance tests. 

[image: image1]
Figure 1. Operative range of VAMOS I and VAMOS II receivers and proposed SCPIRs for mobile testing (solid red bars).
Further, it should be considered to choose a subset of all agreed speech codecs for some of the requirements to limit the specification work. 
2.2 Interference profiles
It has been agreed as working assumption to use MTS-1, MTS-2, MTS-3, MTS-4 and M-ACI for interference test scenarios. MTS-1, MTS-3 and M-ACI are single interferer profiles while MTS-2 and MTS-4 are multi-interferer profiles.
Further, it has been taken as a working assumption to use QPSK (AQPSK at α=(/4) as external interference for the DL. Using QPSK limits the possibility for DARP phase I mobiles to suppress the interference (in contrast to GMSK interference), thus it is believed that using multi-interferer scenarios will not bring further value to the test cases specified. It should be noted that the situation was different from the DARP phase I specifications where corresponding interference profiles DTS-1 and DTS-2 were specified. For the DTS scenarios both the external interference and the carrier were GMSK modulated resulting in large differences between single and multi interference profiles in interference suppression capabilities.
Since the VAMOS allocation is symmetric in UL/DL is preferable to model the interferer as a VAMOS interferer also in the UL. It is proposed to to use a VAMOS interferer composed of two GMSK modulated interferers, with a SCPIR of 0 dB, and also limit the interference cases to VAMOS single interferer profiles.

The single interferer profile should be avoided in the UL scenario since different receiver architectures are expected to perform quite differently. In the following figures the performance of a VAMOS JD and SIC receiver can be displayed, and is summarized in Table 1 below. The performance is compared in the MTS-1 and MTS-2 scenarios and for the proposed UL VAMOS interferer (2xGMSK) scenario, respectively.
The left hand plots are reproduced from [8].
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Figure 2: Simulated performance of JD and SIC receiver in MTS-1, presented by Huawei [8](left) and Ericsson(right).
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Figure 3: Simulated performance of JD and SIC receiver in MTS-2, presented by Huawei [8](left) and Ericsson(right).
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Figure 4: Simulated performance of JD and SIC receiver in the proposed VAMOS UL interferer scenario.
From the above figures the performance gap between the JD and the SIC receiver is summarized in the table below.
Table 1. Performance difference between a JD and a SIC receiver.

	
	MTS-1 (1xGMSK)
	MTS-2
	MTS-1 (2xGMSK)

	SCPIR
	-10 dB
	0 dB
	-10 dB
	0 dB
	-10 dB
	0 dB

	Huawei [8]
	6.0 dB
	4.3 dB
	1.4 dB
	1.4 dB
	-
	-

	Ericsson
	5.1 dB
	7.9 dB
	1.4 dB
	2.6 dB
	1.5 dB
	2.0 dB


Table 1 clearly indicates that the MTS-1 scenario will result in a large spread of performance. The spread can be directly related to the ability of a JD receiver to suppress a single GMSK interferer, in the contrast to a SIC receiver who also must suppress the second subchannel. Further, it can be seen that the performance gap in the proposed UL scenario, ‘MTS-1 (2xGMSK)’, is in the order of 1.5 – 2 dB.
It is proposed that

i) Only MTS-1, M-ACI, and MTS-3 requirements are to be specified for VAMOS interference performance.
ii) For the DL, external VAMOS interference is modeled as QPSK, while for the UL external VAMOS interference is modeled as two independent GMSK interferers with SCPIR = 0 dB. 
iii) To be consistent in the naming convention of the test cases, it is proposed to make the following modification to the naming convention:
Table 2. Proposed DL VAMOS Test Scenarios.
	Current Naming
	Proposed Naming
	Test scenario details

	
	
	Interfering signal
	Interferer relative power levels
	Interferer delay range

	MTS-1
	VTS-1
	Co-ch, QPSK
	0
	No delay

	M-ACI
	VTS-2
	Adj-ch, QPSK
	0
	No delay

	MTS-3
	VTS-3
	Co-ch, QPSK
	0*
	74 symbols


*) The power of the delayed interferer burst, averaged over the active part of the wanted signal burst. The power of the delayed interferer burst, averaged over the active part of the delayed interferer burst is 3 dB higher.
Table 3. Proposed UL VAMOS Test Scenarios.
	Current Naming
	Proposed Naming
	Test scenario details

	
	
	Interfering signal
	Interferer relative power levels
	Interferer delay range

	MTS-1
	VTS-1
	Co-ch, GMSK
Co-ch, GMSK
	0
0
	No delay
No delay

	M-ACI
	VTS-2
	Adj-ch, GMSK
Adj-ch, GMSK
	0
0
	No delay
No delay

	MTS-3
	VTS-3
	Co-ch, GMSK
Co-ch, GMSK
	0*
0*
	74 symbols
74 symbols


*) The power of the delayed interferer burst, averaged over the active part of the wanted signal burst. The power of the delayed interferer burst, averaged over the active part of the delayed interferer burst is 3 dB higher.

Further, it should be considered to choose a subset of all speech codecs for some of the requirements to limit the specification work. 
3 Conclusions
Some modifications to already agreed working assumptions have been proposed in bold blue. Additions to already existing working assumptions have been proposed in bold red.

It is proposed to take the sections in bold text as working assumptions for further specification work on performance requirements for VAMOS.
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