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Proposed working assumptions for ENHVAMOS
1. Introduction

During the discussion on ENHVAMOS at GERAN #51 it was decided to use the common assumptions of MUROS as the baseline for ENHVAMOS [1].
Broadly speaking, MUROS targetted physical layer enhancements, while ENHVAMOS is targetting radio resource management enhancements. Hence, not all the MUROS common assumptions might be applicable to ENHVAMOS.

In this contribution, a number of simulations assumptions are proposed that will enable a comparison between candidate technqiues to be performed.

2. Simulation assumptions

2.1 BSC-BSC Interface
An important aspect of the study will be the investigation of a new logical interface between BSSs that can be utilised by the VAMOS enhancement solutions. To justify a new logical interface, the benefits of the interface to each candidate solution will need to be evaluated. 
In a homogeneous network, the benefits are likely to be proportional to the proportion of cells at the border of a BSS (or inversely proportional to the number of cells in a BSS). Hence a common assumption on BSS size is desirable. In practice, this would also need to take into account the limitations of a network simulator.

Proposal 1: Agree a common assumption on the BSS size.
2.2 TSC cross-correlation
The study item is likely to consider candidate technqiues that utilize network synchronisation. 
In a synchronous network, the impact of a co-channel interferer to the FER performance can be expected to dependent on the degree to which its TSC correlates with the TSC of the wanted signal. If this impact is significant, then it becomes desirable to model this impact.

Exhaustive modelling is not desirable. This is because there are many TSC combinations between the wanted signal and a co-channel interferer for which different cross-correlation properties exist. The cross-correlation will furthermore be affected by the SCPIR, when a user is in VAMOS mode.

A simplistic modelling approach is preferred, such that common assumptions can be agreed. For example, by considering cross-correlation values expressed in only a few levels of granularity and agreeing to their impact on link level performance.

If it is possible, the modelling methodology should not prevent the use of the L2S mappings that were generated during the MUROS study.
Proposal 2: Agree to a common assumption on TSC cross-correlation impact that allows the re-use of the L2S mappings that were generated during the MUROS study.
2.3 Number of reported cells
With techniques that rely on the Measurement Reports from the MS to e.g. estimate the downlink C/I, it will be necessary to take into account the limit in the number of neighbour cells that can be reported. In the normal Measurement Report up to six GSM neighbour cells can be reported, while in the Enhanced Measurement Report up to 32 GSM neighbour cells can be reported (representing the monitoring limit in the MS for a single RAT). These are upper limits, and lower limits might be applicable e.g. to increase the number of measurement samples per carrier and/or to support multi-RAT reporting and/or to support multi-band reporting. Note that limitations in the number of reported cells may also exist in a network simulator.

Proposal 3: Prioritize the scenarios to be investigated out of normal Measurement Reporting or Enhanced Measurement Reporting, single RAT or multi-RAT reporting, and single band or multi-band reporting. Agree to a corresponding neighbour cell list size for the GSM serving band for the prioritized scenarios.
2.4 BCCH carrier measurements
With techniques that rely on the measurements performed by the MS on a BCCH carrier (e.g. see 2.3), it will be desirable to capture the measurement characteristics and inaccuracies that are predominant in an MS. As these characteristics have been identified for an MS in connected mode in the BTS Energy Savings TR , it is proposed to use the same model as for this study.
Proposal 4: Model of the BCCH carrier measurement characteristics and inaccuracies that are predominant in an MS in connected mode to be based on the model in the BTS Energy Savings study. 
2.5 Call set-up phase
With techniques that rely on the measurements being performed by the MS during the call set-up phase, it is undesirable to prolong the duration of the call set-up by more than is necessary. Hence it is proposed to agree a maximum duration (e.g. in terms of SACCH periods).
Proposal 5: Agree a maximum call set-up phase (in terms of SACCH periods).
3. system performance evaluation method
At GERAN #51, a system performance evaluation method was introduced for ENHVAMOS which evaluates the increase in the number of satisfied users of a candidate technique while assuming the same amount of traffic as for the reference case. The reference being a VAMOS system that is loaded until the minimum call quality performance is not any more ensured (average call FER < 2 % in case of FR or 3 % in case of HR, respectively, for 95% satisfied users) ‎[2]:
To evaluate the system performance of an ENHVAMOS candidate technique 
a)  the system is first loaded with the usage of VAMOS but without the usage of the ENHVAMOS candidate technique until the minimum call quality performance is not any more ensured. This is treated as the reference case.

b)  the system is then loaded with the usage of both VAMOS and the ENHVAMOS candidate technique, and with the same amount of traffic as the above reference case.

c) the system performance of the ENHVAMOS candidate technique in terms of call quality improvement is then calculated according to the following definition
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Given that the reference is loaded to 95% of satisfied users, the evaluation appears to consider the improvement in call quality of only the 5 % of unsatisfied users of the reference system, while an ENHVAMOS candidate technique can be expected to improve the voice quality of the majority of users.

While it is possible that the improvement measured for the 5 % of unsatisfied users is indicative of the improvement seen by all the users in the network, we believe a better assessment of the gains would be to evaluate the network capacity gain over the reference case. Hence a different metric should be selected which is proposed hereafter.

One alternative proposal would be to adopt the network capacity gain metric used in the MUROS study ‎[3], see below, such that the amount of traffic in the ENHVAMOS candidate technique is also increased until the minimum call quality performance is just being  met (average call FER < 2 % in case of FR or 3 % in case of HR, respectively, for 95% satisfied users) and the network capacity gain relative to the reference case is computed. The advantage with this method is that it better takes into account the improvement in voice quality for all users.
The following proceeding was agreed to assess the maximum network capacity gain:
· Step 1: The system is loaded without usage of MUROS candidate technique until minimum call quality performance is not anymore ensured.

· Step 2: The system is loaded with usage of MUROS candidate technique until minimum call quality performance is not anymore ensured.

· Step 3: The performance in terms of network capacity is compared against each other according to the definition: 

Network Capacity Gain = 
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Proposal 6: Agree to use the 95 % of satisfied users as system load both for the VAMOS reference network and the ENHVAMOS candidate technique and evaluate the network capacity gain.
4. Conclusion
In this contribution, working assumptions have been proposed on the simulation assumptions and on the system performance evaluation method.

The sourcing company welcomes feedback from other companies on these proposals.
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