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1
Introduction
This paper 

-
comments statements in the TR 36.887 wrt references [4] (R3-130862) and [5] (R3-130972) and [6] (R3-131335)
-
illustrates the energy saving enablers which can be used within an eNB. 
2
Discussion
2.1
Comments on statements wrt references to R3-130862, R3-130972 and R3-131335
TR 36.887 states in section 5.1:

The energy savings gain for LTE coverage layer scenarios may be limited by the increase in transmission power of compensation cells. As studied in [4], [5] a constraint for this scenario is that the energy saving action employed by the compensation cells should not increase their transmit power beyond the limit within which energy savings is achievable.
While some companies during discussions at RAN3#83 assume that both papers would show sufficient to proof energy efficiency of the concept of compensation cells as discussed in the TR in sections 5.2. and 5.3, we are of the opinion that assumptions in both papers were unrealistic and the text quoted above focus on different aspects of those papers than the actual gains calculated/simulated in those papers.

The quoted text indeed focus on the conclusion to not increase the transmit power of the compensation cell beyond a certain limit above which energy saving gains would vanish. There was no agreement captured that would endorse the results shown.
TR 36.887 states in section 5.2.2:

Issue 3

How to provide continuous service to RRC-Connected UEs served by the cell which will move to Energy Saving Mode during the transition to ES.

…

Solution 3.5: Compensation cells and Energy Saving cells exchange parameters allowing them to coordinate their TX power adaptation, taking into account SINR perceived by active UEs [6]. The solution is applicable to multi-compensation cells and multi-ES cells.

Again, the focus of referencing R3-131335 was not about showing any ES gains, but to capture a signalling mechanism with which cells can be gradually moved to ES mode.

Observation 1: Quoting those 3 papers in TR 36.887 was never intended for showing any actual ES gains. 


2.2
Comments on results shown in R3-140428 (referring to references discussed in 2.1)

Ad Result 1)

-
The reported energy savings are most likely very optimistic. If all nodes would remain switched on even in off-peak hours, they would have a much lower load compared to the reduced set of nodes. Higher load means higher RF power and in turn higher supply power. This effect does not appear to be taken into account.
-
The fact that cell-edge users are assumed to get only 10 kbps would not be acceptable at all. It is probably interesting to show a simulation that does not take realistic minimum QoS requirements into account to show the potential of such a solution, but this doesn’t reflect real scenarios.

-
Turning a micro into a macro by increasing the Tx power by 3 dB is rather unrealistic. Power amplifiers normally have a very specific operating point. But again, for the sake of showing an estimation of potentials, the assumptions might have some values, we do however not agree to capture results under idealistic assumptions in the TR.
-
There are no details of the used path-loss model given, which would be essential for areas where energy saving can be envisaged (for sure not rural deployments).

-
It seems that the energy saving is only calculated for the off-peak hour.

Ad Result 2)

-
Taking again into account a rather challenging path loss model for an area where ES schemes are likely envisaged, one have to take into account, that it is more costly to serve a user via the CS cell than it would be via the ES cell, if the UE is in poorer channel conditions due to the increased cell size. Cooling is essential for Macro and Micro BSs. Hence, the resources consumed by the CS cell will grow over proportionally compared to the resource consumption of the ES cell before entering dormant state. We don’t believe that the conclusions are valid.
Ad Result 3)

-
Result 3 refers to R3-130669 not to R3-131335, which is a bit confusing, but nevertheless some comments.

-
There is first some clarification needed which kind of sleep mode is considered. One of the schemes that have been investigated in recently are kind of “micro sleep”/DTX mechanisms. Those can operate dynamically and the eNB can decide autonomously without consideration on neighbouring nodes.
Those “micro sleep” methods can save even more energy than assumed in R3-130669. We had however no time to verify the 150W figure for the “sleep power”.
2.3 Further Energy saving enabler

A three sector eNB with 2x2 mimo can be built using six power amplifiers. In the high capacity state the six power amplifiers all six power amplifiers need to be used but in low load conditions the following can be made 

· Switch off mimo 
· Switch to omni cell (i.e. in a 3 sector node, connect 1 PA to 3 antennas)
· Switch to one PA from six
· Reduce bandwidth

· Use 6 MBSFN subframes

These steps are fast and can be done in a second. In [1] the reference scenario does in our understanding not take the steps above into account. When the network switches from 6 PAs to 1 PA the power consumption for the PAs is reduced by 83% (5/6). There are other energy consuming parts in the node as well but as a rough estimate 75% could be saved in this state.
2.3 Time line for Energy saving enabler

The solutions studied in the study rely on that OAM collects load information from the network and switches off when the load in the network is sufficiently low to be properly handled by the remaining resources. The switch off time requires that a low average activity is expected since a rapid change would impact QoS negatively. 
According to our understanding the network enters the low power state for about 8 hours [1]. However, the capacity required in the network varies and if the eNB can switch fast between the capacity and energy efficient state the time when the network is in energy saving state is increased. 
3
Summary and Proposal
This paper shows how an eNB can reduce the number of active power amplifiers in the energy efficiency mode to approximately 25% of the energy consumption in the high capacity state. An upper estimate of what could potentially be achieved by adding other as proposed on top is 15% extra percent if which would give 0.25*0.85 = 21% compared to 25%.
Conclusion: The maximum gain when increasing the coverage as proposed in [1] taking into account that the number of active power amplifiers can be reduced from six to one is about four percent.
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