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Working assumptions for ENHVAMOS
1 Introduction

A new study item Study on VAMOS enhancements (ENHVAMOS) [1] was approved at GERAN#50. The intention of this study is to explore means to reduce interference in VAMOS networks to enhance the overall call quality in the network. The work item description (WID) points out that the objective is to improve call quality of VAMOS users as well as non-VAMOS users. It is suggested that this can be achieved by a combination of network synchronization and radio resource management methods spanning across several BSSs.
At GERAN#51 discussions on the working assumptions needed in the evaluations of ENHVAMOS were started. A draft technical report (TR) [2] was presented at the closing plenary capturing some of the discussed assumptions. 
This contribution continues the started discussion on the working assumptions.
2 Working assumptions
The ENHVAMOS WID states that one objective is “to investigate network improvements utilizing network synchronization, including the use of inter-cell interference coordination/mitigation and inter-cell channel state sharing in and between BSS” [1]. In order to accurately model inter-cell interference coordination mechanisms and their efficiency it is important that link and system simulations foreseen by the ENHVAMOS TR captures realistic properties of real network operation. In the following sub-clauses a few aspects that need to be considered are discussed.

2.1 Simulation scenarios
It has been agreed that the ENHVAMOS evaluation assumptions shall be aligned with the MUROS evaluation assumptions [2]. The MUROS TR [6] contains three network configurations that can be used as common baseline through the ENHVAMOS evaluations. Based on this baseline the sourcing company would like to propose (1) three levels of ENHVAMOS simulations:
1. Reference simulations based on the MUROS network configurations, where 1/1, 3/9 and 4/12 frequency reuse combined with pseudo random hopping and MAIO planning provides a robust base line for system reference performance.
2. Intra-BSS simulations where the interference coordination/mitigation and inter-cell state sharing are applied within the BSSs, i.e. no information sharing is active between the BSSs.
3. Inter-BSS simulations where the interference coordination/mitigation and inter-cell state sharing are applied in and between several BSSs.
This approach is aligned with the ENHVAMOS objectives and will give a clear picture of the gains that can be expected when interference coordination/mitigation mechanism are activated in and between VAMOS activated BSSs. 

2.2 Downlink interference measurements

An assessment of the downlink (DL) interference in a network is typically based on mobiles RXLEV signal strength reporting. The reported RXLEV values are based on measurements of neighboring cell BCCH carrier signal strength. Three aspects of this process needs to be considered.
2.2.1 Accuracy of reported signal levels

The accuracy of the MS signal level measurement is dependent on actual BCCH power transmitted, and the MS measurement uncertainty. The sourcing company proposes (2) that a realistic model of MS BCCH signal strength measurement is agreed upon. The model should capture typical variations in transmitted BCCH signal strength, in accordance to current 3GPP standards, and take MS measurement procedures into account, in accordance to [3].
2.2.2 Number of reported cells

The MS measurement report contains the estimated signal strength of neighboring cells. As the number of reported cells is limited to six, interference can only be estimated from maximum six cells. In a multi-band network the six reported values must be divided among the bands. For dual mode or tri mode terminals the reported values must be further divided among the supported RATs.
It is proposed (3) that the simulation assumptions define a common set of values for the number of reported cells, for which ENHVAMOS simulations shall be evaluated. This set shall contain at least two values on the number of reported cells, e.g three and six cells.
If enhanced measurement reporting is utilized, more cells will typically be reported than by the normal measurement report. The sourcing company believes that enhanced measurement reporting may be evaluated in addition to the normal measurement report. In this case the above mentioned set of shall be extended with the number of reported cells assumed for the enhanced measurement report.
2.2.3 Measurement reporting at call setup
As the mobile enters the call setup phase it will be able to send its first few measurement reports to the BSS. Based on these reports the BSS will be able to assess the interference situation and allocate the call on a radio resource that is exposed to minimal interference. The efficiency of this assessment will hence be dependent on the number of measurement reports sent during the call setup phase.
The sourcing company invites to a discussion on how this is best modeled, and proposes (4) a simplistic approach where a common number of call setup measurement reports is agreed upon and included among the simulation assumptions.
2.3 Uplink interference measurements

Uplink (UL) and DL interference characteristics is typically not identical in real networks. So when UL will be studied and simulated it might be necessary to take the UL interference situation into account when implementing inter-cell interference mitigation mechanisms. The sourcing company therefore suggests that a discussion is needed on how to model the UL interference measurements.
2.4 Interference recording

The measurements of downlink and uplink interference have, as discussed above, certain obstacles that needs be overcome. A typical solution, to handle the mentioned difficulties, is to maintain interference recordings that characterize the expected interference between radio resources. The robustness of such approach will be dependent on several factors related to typical simulation assumptions such as:

· The cell size.

· The speed of the users.

· The log normal fading 
The sourcing company believes that a discussion is needed on how these aspects are treated to accurately capture their impact on the output from the simulations. 
It is proposed (5) that the one simulation scenario is defined to capture the characteristics of an urban environment with smaller cells and slow moving users, while a second scenario is defined to model a suburban environment with larger cell areas and faster moving users.
2.5 Training sequence cross correlation
It is well known that the impact from interference in a synchronized network is dependent on the cross correlation between training sequences (TSC) allocated to the wanted and interfering carriers. 
So if TSC allocation is used as a mean to minimize the impact from interference on call quality the sourcing company proposes (6) that this must be declared along with presented link-2-system mappings capturing the aspects of TSC carrier and interferer combinations.
2.6 Intra- and inter-cell hand over
As intra- and inter-cell hand over can be used as a mean to escape interference, the sourcing company proposes (7) that a realistic HO penalty shall be imposed to the, in simulations recorded, call FER, as was done in [3] and [5]. 

2.7 BSC area 
As mentioned above the study objectives involve interference coordination between BSSs. It is thus necessary to evaluate and understand the potential gains brought by inter BSS coordination. 
It is proposed (8) that an agreement on the number of BTSs covered by a BSC is needed, and shall be captured in the simulations assumptions. It is recognized that it might not be straightforward to re-use common BSC sizes used in real networks for the simulations, so that some adaptation is needed considering the network sizes feasible to model with network simulations.
2.8 Information sharing in and between BSS
The performance of a channel allocation scheme is critically dependent on the rate at which allocation or reallocation of radio resources occur. It is thus important to have a realistic modeling of incoming user requests and releasing user requests as well as the rates at which the channel state information can be shared in and between BSSs. 
3 Conclusion

This document lists a number of aspects of the ENHVAMOS evaluations and makes eight proposals that need to be discussed and agreed upon by the companies contributing to the ENHVAMOS work. 
Hopefully a common view can be reached on each of the discussed aspects and especially on the eight proposals, leading to working assumptions to be used in the ENHVAMOS simulations.
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