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Proposed Conclusion for the ENHVAMOS TR (update of GP-140408)
1 Introduction

The ENHVAMOS [1] study item was created at GERAN#50 to investigate network improvements for call quality in VAMOS networks. Findings of the study have been captured in the ENHVAMOS TR [2].

This document compares the outcome of the study against the performance objectives and compatibility objectives, and proposes a conclusion for the ENHVAMOS TR.
This document is an update of [6], which is an update of [5]. Changes since [5] have been highlighted in red text and changes since [6] have been highlighted in blue text.
2 Objectives of the study
A set of performance and compatibility objectives was agreed in [1] and refined in [2], as quoted below.

· The ENHVAMOS candidate techniques shall improve the call quality of both paired and non-paired mobiles in a VAMOS network.
· No implementation impacts shall be required for the core network. Any increase of signalling load on the A interface should be avoided.
· No implementation impacts shall be required for the BTS and BSC hardware. Additional complexity in terms of processing power and memory should be kept to a minimum for the BSC.
· No implementation impacts shall be required for mobile stations.
· The study shall take into consideration the dependency of the gains of an ENHVAMOS candidate technique upon factors like frequency reuse, frequency hopping mode (i.e., baseband hopping or synthesized hopping) , and level of air interface synchronization etc.

3 Candidate techniques
One candidate technique, i.e. “Coordinated Channel Allocation for VAMOS” (see [3]), has been proposed for the study.

The idea is to share channel occupancy information between interfering cells so as to proactively avoid assigning traffic channels which are highly interfered by neighbouring cells. This makes sense only in synchronized networks.

Information sharing can be done within a BSC or between two BSCs. In the latter case, signalling between the two BSCs is required.
4 Summary of Evaluation versus Objectives
4.1 Improved call quality
This objective is evaluated for “Coordinated Channel Allocation for VAMOS” in [4] and briefly summarized below:
-
The Coordinated Channel Allocation technique can bring capacity gains to tight reuse networks (up to 10%), but has no obvious improvement for loose reuse networks.

-
Inter-BSC information sharing contributes a significant portion of capacity gains (up to 30%).

-
No impact was observed for call drop rate and handover failure rate in scenarios where gains were observed.

4.2 Impacts to the core network

No signalling is required over the A interface for the Coordinated Channel Allocation technique. No changes to the core network are expected due to the introduction of this technique.
4.3 Impacts to the BSS

As a software improvement of the traditional channel allocation procedure in the BSS, Coordinated Channel Allocation does not impose any hardware changes to either the BTS or the BSC. The computational complexity and memory usage are proportional to the number of interfering cells, which is determined by the BSS size and frequency planning.
4.4 Impacts to mobile stations

Coordinated Channel Allocation is a network improvement for VAMOS. No changes are required for mobile stations, either VAMOS MSs or non-VAMOS MSs, to support this technique.
4.5 Impacts to network planning

As mentioned in subclause 4.1, the gains vary depending on the frequency reuse factor. Gains are only possible in scenarios where there are positive gains for VAMOS, and are only promising in VAMOS networks where interference levels are already challenging.
5 Conclusions
Based on the above analysis it is proposed to add a “Conclusion’ clause to [2] with the following text:

One candidate technique, i.e. Coordinated Channel Allocation for VAMOS, has been proposed for the ENHVAMOS study. The evaluation against the objectives of the study indicates that 
-
With no inter-BSC information sharing, the technique can bring capacity gains up to 7% for the evaluated VAMOS networks. Details are shown in the table below. No standardization effort is needed in this case.
	Network scenario
	3 km/h
	50 km/h

	Modified MUROS-1
	7.0%
	2.5%

	MUROS-2
	2.0%
	0.9%


-
Inter-BSC information sharing results in up to 2.8% additional capacity improvement. Details are shown in the table below. Standardization of the BSC-BSC interface is needed in this case. 

	Network scenario
	3 km/h
	50 km/h

	Modified MUROS-1
	2.8%
	1.5%

	MUROS-2
	0.5%
	0.0%


-
Gains can be achieved without negative impacts to the core network, the mobile stations, and network planning, and with a small impact to the BSS.

-
Gains are only possible in scenarios where there are positive gains for VAMOS, and are only promising in VAMOS networks where interference levels are already challenging.

-
Gains for cells close to the BSS-BSS border may be negative if there is no inter-BSC information sharing.
The simulations have been performed in relatively small BSC areas (around 40-50 cells). The gain brought by inter-BSC information sharing is expected to be smaller with typical BSC area sizes.

No impact was observed for call drop rate and handover failure rate in scenarios where gains were observed.
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