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1. Introduction
In RAN3#81bis we have presented a distributed TX power optimization procedure for LTE coverage layer scenario and provided corresponding text proposal for TR 36.887 [1]. 

The proposed TX power optimisation is seen in the general framework of TX power optimization of [2] where additional coordination is provided by the means of coordination power margins obtained though consensus averaging over the network of base stations contributing to ES [3].

In this contribution we will clarify further these coordination margins and provide some insights regarding the application of such technique to LTE coverage layer scenario as well as some thoughts about the evaluation metrics that are associated to the proposed technique.
2. Discussion
The general principle of the TX power optimization described in [1] may be summarized as follow:
· Each base station evaluates the deviation from its current TX power to a target TX power, the target taking into account pathlosses and interference conditions in order to achieve a given worst case UE target performance (set up by OAM for example),
· The TX power optimization is performed iteratively so that TX powers are modified step by step to approach TX power targets.
One key issue for this power setting procedure is the coordination of the TX power steps, since coverage holes could be introduced otherwise if TX powers are overestimated - leading to interference increase - or under-evaluated.

It is then proposed [1] [3] to compute the TX power ramping by consensus. The general algorithm is then
· Compute the power margin, i.e. the TX power deviation,
· Exchange power margins among neighbours,
· Compute by consensus a delta TX power (the coordination power margins described in [1])
· Set new TX power
One advantage of computing delta TX powers at each iteration is the possibility to dynamically take into account TX power margins and interference conditions, enhancing convergence and coverage security. Low extra complexity is introduced to the base stations since the consensus techniques consist basically in a listening step where the base station receives parameters from the neighbouring base stations and a transmitting step where the base stations transmit the mean of the received power margins.
Additionally, pathgains, may be transmitted between neighbouring base stations during the power optimisation iterations in order to increase the algorithm efficiency by taking into account impact on neighbours. 

Even if study in [3] targeted heterogeneous networks, no assumptions were made on the node type, and the consensus-based TX power optimisation is applicable to various base station deployments, although its convergence speed depends on the deployment topology. For macro base station, a faster convergence is expected compared to the heterogeneous network case thanks to a more regular base stations layout.
The expected impact of the consensus based ES technique on the different network elements is presented in the following table:
	Criteria
	Description

	Specification impact
	Introduction of new signalling on X2AP.

	OAM impact
	Low OAM impact (distributed technique).

	eNB impact
	Low added complexity on eNB since simple power setting and calculation of delta TX power is assumed 

	UE impact
	No impact. 


Table1: Impact of the TX optimization on the network elements 
3. Conclusion
We have provided in this contribution a summary view on distributed and coordinated, consensus based TX power optimisation procedure for ES in the LTE coverage layer use case and an evaluation of its impact on the network elements.
The powers of the base stations are gradually adapted through X2-AP signalling between the base stations and are driven by a common parameter obtained through consensus based techniques [3].
The proposed technique introduces low impact on the different network elements and has the advantages of stability guaranty- even for large SINR target variations-, and reduced probability of coverage holes
Proposal: We propose that the text proposal provided in the Annex is included in the TR of the Study Item.
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5.4.2
Solutions description 
Solution 1

A distributed scheme where eNBs use mobility measurement (and possibly MDT measurements) collected from the UEs to estimate if there is any scope for TX power optimisation. There is no need to forward measurements between eNB. It is assumed that the allowed range of the power adjustment is controlled by OAM. The allowed range of the power adjustment guarantees a stable system, i.e. any combination of values selected by the eNBs involved in that scheme should not result in coverage holes, etc…

The following issue has been addressed:
Issue 1
The need to negotiate or inform about changes of the transmit power between eNBs and which power to negotiate was discussed.
 If a cell changes its transmission power of the reference signal, the border with neighbour cells may be shifted. The following three solutions are identified with regard to informing neighbour cells or not:
· Solution 1.1: Do not inform neighbours about changes in power
· Solution 1.2: Inform about changes to the power usage of reference signal.
· Solution 1.3: Inform about changes to the power usage of reference signal together with additional parameters, e.g. path gains or power margins [6]
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