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1
Introduction
Studies on energy saving scenarios for LTE coverage layer started in the study Network Energy Saving for E-UTRAN which was approved at RAN#47 in March 2010. The aim was to study potential solutions which could be possibly be implemented in a later work item. However, since no gains have been identified and furthermore, the solutions were not able to follow agreed requirements, the work item on Network Energy Saving for E-UTRAN covered the inter-RAT only. 
This present study started in the beginning of 2013 where the main issue was to continue working on the identification of gains while considering the requirements. In this paper our view of the status after four years of work on coverage layer is presented.
Note, that in parallel, research projects focusing at improving the network efficiency has been run. In particular the EARTH project [2] have shown how the energy efficiency can be improved using methods that achieve 50% energy savings without impacting QoS and up to 70% energy savings with minor QoS impact  that either do not require inter-node signalling at all or where inter-node signalling do not represent a limiting factor for basic service provision. 
2
Discussion
2.1
Requirements
In order to guarantee that the impact on the end user is minimised a set of requirements within the study have been agreed. 
User accessibility

One of these is that User accessibility should be guaranteed when a cell transfers to energy saving mode hence the coverage shall be the same regardless of energy saving mechanisms are used in the network or not. The papers presented, where it was claimed that coverage can be preserved, have not taken shadowing into account [3] and only addressed downlink. It is unclear how clear statements about the preservation of the coverage can be given without taking shadowing effects in downlink uplink coverage into account. One deployment discussed is an interference limited scenario where the coverage is maintained when an eNodeB is switched off without the need for any other eNodeB to change tilt or power [4]. The eNodeB which can be switched off therefore only provides capacity and not coverage hence contains booster cells. This case is normally considered to be an overlaid scenario hence is normally not correct to classify this as a coverage layer scenario. 
UE power consumption
The energy saving solutions should not impact negatively the UE power consumption. When eNodeBs in a network are switched off the average distance between the UE and the eNodeB it is connected to or camping on is increased. How to solve this problem and how much energy this solution consumes on the network side has not yet been discussed and has not been taken into account. 
UE QoS experience
The UE QoS experience should also be taken into consideration when developing energy saving solutions.  It would not help to reduce the capacity offered by the network during the energy saving state in order to “just” guarantee connectivity (see [3]), as solutions that involve inter-node signalling or interaction with OAM are slow in general and would not be able to provide high capacity on demand.The delay that would need to be dealt with to switch the network back to normal mode and its impact to the QoS experience has not been addressed yet. It appears to us, that in order to avoid impact on the UE QoS experience, or at least get similar impact as alternative solutions, the network needs to be completely empty of UEs when it switches to energy saving state hence making it questionable whether that a part of a network can enter the energy saving mode at all.
2.2 Energy saving gains
The energy saving gains by the proposed solutions for the coverage layer have not been shown to provide any additional benefit compared to what can already be achieved. Even when neglecting uplink performance and uplink coverage the energy saving gain over a 24 hour period is expected to be less compared to solutions that do not foresee inter-node signalling or interaction with OAM (for instance micro sleep, see [5]). 
2.3 Way forward for energy savings for the telecom industry 
The results in the study reveal two possible approaches to follow by the telecom industry in future. In our view an LTE network shall be able to provide mobile broadband regardless if the network is in low or high load conditions. At least we have seen a potential for “lesson learned” in the fact that methods that enable a cell to autonomously switch between “normal” and “energy saving” mode would always outperform methods that rely on co-ordination among nodes. In the long run, we would see the telecom industry to choose the autonomous approach and our calculations also show this nicely. 
Proposal: Capture in the TR that the conclusion is that the coverage changing methods have not shown to provide any energy saving gain.
3
Proposals

Proposal: Capture in the TR that the conclusion is that the coverage changing methods have not shown to provide any energy saving gain as proposed in the annex.
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5.2.4
Conclusions

Following conclusions can be formulated:

1.
All the issues related to compensation scenario can be resolved with existing X2AP signalling and these solutions are prioritised in future work.

2.
If the discussion on MRO support for dynamic deployment changes (SON SI) concludes that new X2AP signalling is beneficial, that signalling may be reused for ES purposes.

3.
There are benefits of re-using the PCI in the compensation cell, but this requires a solution to avoid possible PCI/ECGI ambiguity creating inter-RAT mobility problems and problems with RLF indication
4.
No energy saving gain has been shown.

.
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Issue 6
The solution for this issue is evaluated in the table 5.3.3-5 below.

Table 5.3.3-5 Evaluation of solution for issue 6

	
	Solution 6.1

	Complexity
	

	Potential ES gain
	

	Specification impact
	

	OAM impact
	

	eNB impact
	

	UE impact
	


5.3.4
Conclusions

No energy saving gain has been shown.
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