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Terminal Implementation Aspects of the Voice Services over Adaptive Multi-user Orthogonal Sub Channels Proposal
Introduction
At the TSG GERAN #39 meeting and at the TSG GERAN WG1 ad hoc meeting on EGPRS2-WIDER-MUROS, work item descriptions for a new feature (VAMOS - Voice Services over Adaptive Multi-user Orthogonal Sub Channels) were proposed [1], [2]. In this document, possible implications for terminal receiver architecture and minimum receiver performance of this feature are discussed. 
Possible Scenarios
In the related feasibility study [4], one of the compatibility objectives (C3) stated that MS hardware should change as little as possible. Additional complexity in terms of processing power and memory should be kept to a minimum for a new MS.

During the discussion of the feasibility study, different opinions on required changes to minimum receiver performance requirements for terminals were expressed. The two extreme positions are: that no change to the existing minimum receiver performance requirements in [5] is necessary; and that a new receiver architecture is necessary that exploits the perfect synchronization between the co-channel interferer and the wanted signal.

Neither the WID of the proposed feature [1], [2], nor the WID of the related building block for radio performance requirements [3] provides information on the expected impacts to terminal receiver implementations, except for the statement in [2] that “the introduction of VAMOS should change hardware as little as possible”. Therefore, three possible scenarios are outlined below.

Scenario 1: No changes to existing receiver performance specifications

In this scenario, no new receiver performance requirements are specified.  In order to achieve sufficiently high system performance it might be necessary to require DARP Phase I capabilities from terminals supporting VAMOS.
Scenario 2: New receiver performance requirements based on legacy receiver architectures
In this scenario, new interferer profiles are defined which include the orthogonal sub channel, e.g. MTS-1 in [4]. Based on these, new performance requirements will be specified under the assumption that no changes to legacy DARP Phase I receiver architectures are required. This assumption can be justified by the fact that a significant number of simulations performed so far considered legacy receiver architectures which did not exploit the knowledge of specific details of the sub channel interferer, and the system gains shown in this case are considered sufficient by the proponents of this feature.  
Scenario 3: New receiver performance requirements with changes to the receiver architecture to exploit knowledge of the specific sub channel interferer situation.
In this scenario, new interferer profiles are defined which include the orthogonal sub channel, e.g. MTS-1 in [4]. In addition to scenario 2, the receiver exploits the knowledge that the dominant co-channel interferer is perfectly synchronized to the wanted signal and transmitted over the same physical channel.  
It has to be noted that this is not an exhaustive list. For example, DARP Phase II capable terminals have been excluded since they are not considered in the objective of the WID for VAMOS. 
Discussion
Each of the scenarios outlined in section 2 impacts implementation complexity differently and requires different standardization effort. In addition, the gains of VAMOS and the network planning process might also be impacted differently by each scenario.
Considering only terminal complexity, scenarios 1 and 2 have the smallest possible impact since both scenarios rely on existing implementations. For scenario 3 it seems reasonable to assume that changes to the receiver architecture are needed compared to a receiver which meets the legacy DARP Phase I requirements. It is rather unlikely that receivers designed to operate in a variety of interferer scenarios would also deliver the best performance when exposed to a perfectly synchronized co-channel interferer.

Scenario 1 causes also the least standardization effort since no changes to already specified interferer scenarios or performance requirements is necessary. Scenarios 2 and 3 require equal standardization effort. New interferer scenarios have to be defined which will then be used to specify performance requirements for VAMOS capable terminals.

When receiver performance requirements are to be specified it has to be decided whether the test scenarios and performance values are selected such that they can be used not only for the verification of the correct implementation of the feature but for network planning purposes too. For scenario 1 the latter would not be the case, since receiver performance with a sub channel interferer present is not specified explicitly. Scenario 1 relies on the assumption that legacy terminals significantly outperform the minimum receiver performance requirements, thus increasing the likelihood that terminals can share a radio channel.

The system performance simulation results presented so far seem to suggest that terminal receiver performance has an impact on the overall system gain of this new feature. This is a reasonable conclusion since the better the receiver performance the higher the likelihood that terminals can share a radio channel even if external interference is present. However, the specification of unnecessary demanding requirements has to be avoided. Scenario 3 should only be considered if system simulation results indicate that neither scenario 1 nor scenario 2 provide sufficient receiver performance to achieve the expected system gains. In this case, a performance target should be set based on these system simulation results.  
Summary
To assess the possible impact of the proposed feature VAMOS on terminal implementations three scenarios are discussed. Two scenarios rely on existing receiver architecture whereas the third scenario most likely requires changes to implementations in order to exploit the particular interferer scenario of orthogonal sub channels. For minimal impact to receiver implementations, this third scenario should be considered only if it is found that legacy implementations lack the performance required to deliver sufficient system gains. In this case, a performance target for new receiver architectures should be agreed as part of the objectives of this new feature.  
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