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VAMOS I vs. VAMOS II MS Performance
1. Introduction
This contribution studies the findings in [1], which highlighted an unexpected development in the difference between the VAMOS-I vs. VAMOS-II performance requirements. 
First, the difference between the two VAMOS MS types is shown based on the proposed values in two versions of the VAMOS excel sheet (v15 and v49). The performance is shown for each of the SCPIR levels; -4, 0 and +4 dB. Then, some of the benefits of VAMOS-II over VAMOS-I is summarized, and finally a way forward is proposed on tightening the VAMOS-II performance requiremetns, and the corresponding impact on the VAMOS-I versus VAMOS-II MS performance is shown. 
2. VAMOS MS performance difference
The average TCH performance (AMR and GSM Speech) difference between the proposed VAMOS-I and VAMOS-II values (from v47 of the “VAMOS collected performance sheet”) is depicted in Figure 1. 
The average performance difference is shown for the SCPIR operating points which are common for both VAMOS I and VAMOS II i.e. for SCPIR +4, 0 and -4 dB. 
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Figure 1 Average delta VAMOS-I vs. VAMOS-II TCH performance at v.49
Figure 2 shows the corresponding average performance difference for the values in v15 of the “VAMOS collected performance sheet”.
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Figure 2 Average delta VAMOS-I vs. VAMOS-II TCH performance at v.15
From Figure 1 and Figure 2, it is clear that the VAMOS-I vs. VAMOS-II performance difference have been reduced between v15 and v49 of the VAMOS sheet. This is the case for the majority of SCPIRs and  VAMOS test scenarios in TS 45.005.
To demonstrate that the performance degradation is not solely due to improvements done to the VAMOS-I values between v.15 and v.49 of the VAMOS excel sheet, the VAMOS-I development between the two excel sheet versions is shown in Figure 3
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Figure 3: Average VAMOS-I TCH performance development between v. 15 and v.49

As can be seen from Figure 3, only modest improvements have been made to the VAMOS-I performance requirements. This is expected as VAMOS-I receivers are based on legacy DARP architectures. 

3. VAMOS-II benefits
From Figure 1 and Figure 2 it is seen that the benefit of a VAMOS-II MS over a VAMOS I MS depends on the actual SCPIR value, where the highest advantage of the VAMOS II MS over the VAMOS I MS occurs for negative SCPIR values.

It can also be seen that the performance of VAMOS-II MS always is better than or equal to a VAMOS-I receiver. Furthermore, an important difference is that a VAMOS-I MS cannot be expected to operate for SCPIRs below -4 dB, whereas VAMOS II MSs are required to operate down to -10 dB SCPIRs. 

It should be noted, that the increased VAMOS-II SCPIR operating range i.e. also to operate for SCPIR values in the range [-4 …-10] dB have earlier been shown to contribute significantly to the capacity gain, and it allows for VAMOS-I and DARP MS to exploit the benefits of a positive SCPIR when paired with a VAMOS-II MS. 
4. Proposed way forward

By tracking the VAMOS-II MS performance development from v.15 to v.49 of the VAMOS excel sheet, it can be seen that the looser VAMOS-II performance primarily occurred due to an increase in the number of companies contributing with VAMOS-II values. The sourcing companies recognize that the degradation in the VAMOS-II MS performance from v.15 to v.49 of the VAMOS excel sheet is undesired, hence it is proposed to tighten all current agreed VAMOS-II FER performance requirements specified for the SCPIRs +4, 0 and -4 dB with 0.5 dB in order to increase the VAMOS-I vs. VAMOS-II performance difference. 
A 0.5 dB tightening of all currently agreed VAMOS-II FER requirements specified for SCPIR 4, 0 and -4 dB (i.e. of the VAMOS-II requirements based on values in v.49 of the VAMOS excel sheet) will lead to the VAMOS-I vs. VAMOS-II performance difference shown in Figure 4. 
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Figure 4 Average delta VAMOS-I vs. VAMOS-II TCH performance at v.49, after a 0.5 dB tightening of the VAMOS-II FER requirements.

By comparing Figure 2 and Figure 4 it is seen that a fixed tightening of 0.5 dB of all VAMOS-II FER requirements will bring the VAMOS-II performance advantage over VAMOS-I MS to a level close to that reported at v.15.
5. Summary
This contribution studied the VAMOS-I vs. VAMOS-II MS delta performance issue highlighted in [1] from v. 15 to v49 of the VAMOS excel sheet. The reduction of the VAMOS-I vs. VAMOS-II delta performance have been found to be primarily due to an increase of companies contributing to VAMOS II. The negative development of the VAMOS-II MS requirements are found problematic, hence it is proposed to tighten all VAMOS-II MS FER requirements specified for the SCPIRs +4, 0 and -4 dB with 0.5 dB in order to improve the VAMOS-II MS performance.
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