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On additional performance requirements for non-VAMOS mobiles
1. Introduction

VAMOS work item was agreed at GERAN#40 with a view to enhance the voice capacity in GERAN networks. The VAMOS WID [1] aims at supporting:

1. legacy non-DARP phase I mobiles if feasibility is shown. 

2. the legacy DARP phase I mobiles. 

3. VAMOS aware mobiles that are designed to at least support a new set of training sequences. 
It has been seen during the MUROS study item (via simulations) that legacy non-DARP phase I mobiles may be supported if they are allocated on a sub-channel with sufficiently high SCPIR [5]. Recently some issues have been identified for legacy DARP phase I mobiles in VAMOS mode of operation in field [2]
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 \* MERGEFORMAT [4]. In light of these observations for legacy DARP phase I mobiles in VAMOS mode, it was proposed to introduce new performance requirements for DARP phase I mobiles in VAMOS mode [6]. In this document the proposal in [6] is discussed further and a way forward is proposed. 
2. Extended DARP phase I mobiles
In [6], it was proposed to define a new release independent, Extended DARP Phase I mobile type in the 3GPP specifications. The proposal was to have at least 1 of the VAMOS performance requirement to be applicable to these new type of mobiles. The following points are worth noting in this respect:

1. As stated in [6], this new performance requirement will be applicable only for future DARP-I mobiles. i.e. this in no way solves the issue(s) identified in [2]
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2. These new class of mobiles are expected to satisfy some VAMOS performance requirements and since they are expected to be based on DARP I architectures, there is no reason to accept any inferior performance than a VAMOS-I mobile for the defined performance scenario (note that as far as receiver implementation is concerned, VAMOS-I mobile is based on DARP-I architecture as per [1]). 

3. Since the goal is to ensure performance at a negative SCPIR for these mobiles, it is likely that a performance requirement at -4 dB SCPIR is necessary for these mobiles (as proposed in [6]) and the performance at this SCPIR shall be as good as VAMOS-I requirement as per the point above – allowing inferior performance for any new class of mobiles doesn’t make sense. 

4. It should be noted that -4 dB is likely to be the most challenging scenario for VAMOS-I mobiles. i.e. if these extended DARP-I mobiles satisfy VAMOS requirements at -4 dB SCPIR, then they are likely to satisfy all other VAMOS-I performance requirements. 

5. Hence, these new class of mobiles will essentially be VAMOS-I capable terminals as far as performance is concerned. The only additional support needed is for the new set of training sequences. 

6. The work item description states that VAMOS capable terminals shall at minimum support a new set of training sequences. This is essential to ensure that there is enough penetration of these new classes of mobiles so that multiplexing with (large number of) legacy mobiles in field which support only TSC Set 1 is feasible. 
7. The new extended DARP-I mobiles will need to indicate the support of this feature to the network anyway. Hence, changes to the implementation and signaling are needed (as was highlighted in [6]). Implementing additional TSC set along with these changes should be trivial for these new classes of mobiles. 
8. It is essential to ensure good penetration of VAMOS-I/II capable mobiles in the field as quickly as possible for the success of VAMOS and providing another level of VAMOS support other than these agreed levels in [1] will only jeopardize VAMOS. 

In light of the above, the sourcing company prefers not to add another level of support for VAMOS. Instead priority should be given to identifying the core issues identified in legacy mobiles and solving these issues within the framework allowed by VAMOS [1] in Rel-9. It is recommended that new mobiles supporting some or all VAMOS performance requirements are at least VAMOS-I capable. 
3. DARP Phase II MS

In [6] it was proposed that additional performance requirements for DARP-II mobiles in VAMOS mode should also be considered by GERAN 1. It should be noted that this was discussed earlier and it was agreed that no new requirements will be defined for DARP-II mobiles for VAMOS [7]. It is believed that this issue is not that critical for VAMOS success because the penetration of DARP-II mobiles is not as high as DARP-I mobiles. 

However, if there is interest in including DARP-II mobiles in VAMOS performance phase in Rel-9, it is recommended that all such DARP-II mobiles that satisfy VAMOS requirements shall indicate VAMOS-I (or VAMOS-II) support respectively (as per their performance capabilities – it is likely that DARP-II mobiles can meet VAMOS-II performance requirements). Again the sourcing companies believe that there is no need to define an additional performance requirement set in this case – i.e. they should support the VAMOS requirements and the new training sequence set as stated in section 2. 
4. Conclusion
To exploit the full gains of VAMOS, penetration of new VAMOS-I capable mobiles supporting new training sequence set and new set of performance requirements is critical. Defining additional levels of VAMOS support would only jeopardize the availability and penetration of these VAMOS capable mobiles. Anyway, the issues identified in [2]
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 \* MERGEFORMAT [4] for legacy DARP-I mobiles in field are not solved by having a new performance requirement for the extended DARP-I mobiles. Hence, it is recommended that no new performance requirements are defined for either DARP-I or for DARP-II mobiles in Rel-9. Instead any new mobiles that are intended to be used in VAMOS mode shall be at least VAMOS-I capable as envisaged by the VAMOS WID [1]
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