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Performance Difference between VAMOS I and VAMOS II
1. Introduction

At GERAN#49, it was proposed to specify the VAMOS performance requirements based on version 15 of the VAMOS performance sheets ([1]). The corresponding CR ([2]) was postponed due to operators’ concerns on choosing the least stringent performance requirement proposal even when there is a large spread among different proposals. Also other companies have been concerned about possible adverse consequences for the quality of VAMOS.

The VAMOS performance sheets have since evolved to version 46 ([3]) at GERAN#50, and some of the figures proposed for downlink in this version, whose spreads were found reasonable (i.e. <= 2 dB), have been specified (with square brackets) in TS 45.005 (see [4]). The latest version is now version 47, with a few error corrections to the proposed VAMOS II figures from one vendor.

A simple analysis on the proposed figures in v47 of the VAMOS performance sheets shows that the difference between the proposed VAMOS I and VAMOS II performance requirements is not noticeable as expected. A comparison with v15 even shows that the difference between VAMOS I and VAMOS II is getting smaller as the VAMOS performance sheets evolve.

This document briefly discusses issues related to the above findings, and proposes to have clear performance difference between VAMOS I and VAMOS II in TS 45.005.

2. Performance Difference between MS Receivers

MS receiver technology has evolved dramatically since the introduction of GSM. To exploit the performance enhancements of new receivers, it is a common practice to specify a new set of performance requirements for these receivers, the most recent example being TIGHTER ([5]).

The compliance to a specific set of performance requirements is indicated by the MS when accessing the network. The BSS can utilize this information on a number of occasions. For instance, the VAMOS pairing algorithm may choose to never pair two MSs both indicating a performance level lower than DARP Phase I.

In order for the BSS to make good use of a new MS performance level it is natural that such a performance level has remarkable performance improvements over a previously specified performance level under the same circumstances (e.g. the same interference profile). For example, TIGHTER targets an improvement of at least 2 dB over all GSM services. In fact in many places of the TIGHTER performance sheets the improvements are much better than 2 dB (see e.g. [6]).

Currently two performance levels are being specified for VAMOS aware MSs operating in VAMOS mode: VAMOS I and VAMOS II. It was envisaged in the VAMOS WID ([7]) that VAMOS I MSs are based on DARP Phase I architecture, while VAMOS II MSs are based on more advanced receiver architectures. VAMOS II is required to be tested at more SCPIRs (namely -8 dB and -10 dB) than VAMOS I, otherwise the proposed performance requirements for VAMOS I and VAMOS II can be directly compared (see e.g. [8]).

Let's assume for a moment that VAMOS II performance requirements are equivalent to those of VAMOS I at SCPIRs other than -8 dB and -10 dB, and are superior only when the SCPIR is equal to -8 dB or -10 dB. In real networks, due to the rapid change of radio conditions and power control the possibility of an SCPIR <= -8 dB is very small (see also [9] for an indication of SCPIR distributions in simulations), so from the BSS perspective this assumption would greatly limit the potential of VAMOS to increase the spectral efficiency of GSM. Therefore remarkable performance improvements are required for VAMOS II terminals at common SCPIR specification points. 
3. Performance Improvements of VAMOS II over VAMOS I

Figure 1 shows the CDF of performance improvements of VAMOS II over VAMOS I, based on the “TablesFor45.005(ReadOnly)” sheet of the VAMOS performance sheets, comparing v15 and v47. Only FER figures were compared (i.e. ignoring RBER1b and RBER2 figures), and only SCPIRs other than -8 dB and -10 dB are compared. VDTS-4 is not included due to large spread in the proposals. It can be seen that

· the improvements are only noticeable in sensitivity;

· v47 is an obvious setback comparing with v15 in terms of performance improvements of VAMOS II over VAMOS I;

· in a few places the improvements are even negative (i.e. VAMOS II is worse than VAMOS I).
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Figure 1   CDF of performance improvements of VAMOS II over VAMOS I, comparing v15 and v47 of the VAMOS performance sheets

To better understand the above second bullet point, Table 1 shows the data at the 50th percentile of the CDF.

Table 1   Performance improvements of VAMOS II over VAMOS I at the 50th percentile of the CDF, comparing v15 and v47 of the VAMOS performance sheets

	
	Sensitivity (dB)
	VDTS-1 (dB)
	VDTS-2 (dB)
	VDTS-3 (dB)

	V15
	3.5
	1.1
	1.6
	0.5

	V47
	1.9
	0
	0.7
	-0.2

	Diff.
	1.6
	1.1
	0.9
	0.7


The “Diff.” row in Table 1 can either come from worsening the values for VAMOS II in v47 or from improving the values for VAMOS I in 47. To illustrate the exact reason, Figure 2 shows a direct comparison between v47 and v15 (again, not counting VDTS-4).
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Figure 2   CDF of performance improvements of v47 over v15
It can be found that about 66% of the VAMOS II performance requirements are worsened (whilst only 18% of them are improved) since v15. On the other hand only 3% of the VAMOS I performance requirements are worsened (whilst 34% of them are improved) since v15. Hence it can be concluded that the shrinkage of the performance gap between VAMOS II and VAMOS I mainly comes from worsening the performance requirements for VAMOS II, but also partially from improving the performance requirements for VAMOS I.
4. Conclusion

The performance difference between VAMOS I and VAMOS II is highlighted in this contribution. The sourcing companies believe that a clear difference in terms of performance requirements between VAMOS I and VAMOS II is essential to justify the gains of VAMOS II in the field. Hence it is proposed to tighten the performance requirements for VAMOS II in TS 45.005.
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