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1 Introduction
In the last RAN3 meeting, several solutions have been discussed and captured into TR36.927 against the following open issue (originally issue 4) in the context of Energy Saving agenda item:  
“How to switch on the correct dormant cells in case multiple capacity boosting cells (dormant) are deployed in one coverage area” (in both section 5.1.2.2 and 6.1.2.2)
According to the minutes, the evaluation and comparison among the available solutions are expected for the abovementioned issue in order to verify their feasibility& benefits.
This paper intends to discuss the criteria for solution evaluation and comparison and then accordingly evaluates Solution 1: low-load period based cell wake-up.
2 Criteria for evaluation
Technical feasibility: Candidate solutions for energy saving should be technically feasible. E.g in case of cell wake-up, the solution should ensure that it can select the right cell(s). 
Backward compatibility: In Release-9, RAN3 has already specified an inter-eNB energy saving for E-UTRAN based on the cross-eNB signalling exchange. New solutions should be backward compatible with Release-9 energy saving solution. 
Standard impacts: Solutions with less standard impacts are preferred taking into account the time-to-market of a particular ES solution. 

Solution Complexity: Candidate solutions should not be too complex when implemented in practice. This may depend on how many messages exchange or calculation it is needed for a solution. 

It is proposed that the above criteria’s be used to evaluate the energy saving solutions.  
Proposal 1: It is proposed to use the following criteria’s to evaluate the energy saving solutions:
· Technical feasibility
· Backward compatibility 

· Standard impacts 

· Solution Complexity
3 Evaluation of low-load period based cell wake-up
In both section 5.1.2.2 and 6.1.2.2, Solution 1 (low-load period based cell wake-up) is the ideal mechanism to select the correct cells to switch on. The reason is within Solution 1, the selection of a particular cell is made well based on the cell traffic load history according to the traffic pattern statistics. The traffic pattern statistics can help the system to predict the traffic fluctuation for involved cells during a certain period. Following the traffic pattern statistics the correct cell(s) would be most likely activated in practice, and then the maximum energy-saving gain can be attained. 
The traffic pattern can be drawn by OAM based on load statistics data. According to long-period Performance-Monitoring tasks, the load distribution for a capacity boosting cell in different hours per day can be obtained and can be used for future load prediction. That means, referring to the traffic pattern, one can easily decide what load status the capacity boosting cell will be in the next hour. It is observed that, the daily based traffic pattern for hotspot capacity boosting cell often experiences few change. 
One example of low load period identification would be OAM divides 24 hours per day into two categories for the capacity boosting cell, according to a pre-defined threshold, low-load period and non low-load period. For example, “from 0:00 to 6:00” can be marked as low load period of a cell. Then the operator is allowed to set ES policy to define the preferred deactivation time period accordingly for the capacity boosting cell (e.g. when time window falls into low-load period of the cell). Following this approach, as a concrete example (in Figure 1), capacity boosting cell B should be activated when the traffic load go up to a threshold within the coverage cell. 
[image: image1.png]@=L - Microsoft PowerPoint -Hx

Wit BE | oTRme | S8 W8 A @
'@ 'E]‘ i]- :@ o | WOTEEE sy LB -
- St | ErRe =
‘ [l [l ‘
HIgHE ME | EEY | BE ; _ e
\ orFRe | ke | orme oy TR O emssam

FHEBBROKT BE e

ok e X
1

PR ARV I

[ '
Capacity boosting cell A Traffic pattern
Low Ioad:* iod

T
11 '
| Capacity boosting cell B Traffic pattern

Low load period H i

'
! Capacity boosting cell C Traffi¢ patter:n

1w Ioay period

|
Threshold

coverage cell Traffic patterm
n

B EMANINEE

ONTH 2/2 | *Office E&" | b S(hE) | [EEE [ B —





Figure 1: capacity boosting cell selection for cell wake-up.
Therefore Solution 1 (low-load period based cell wake-up) in both section 5.1.2.2 and 6.1.2.2 is technical feasible.  

The Information related to low-load period of each capacity boosting cell can be configured from OAM to the eNB, and then Solution 1 can work together with the specified Release-9 energy saving solution. No backward compatibility is foreseen for Solution 1 (low-load period based cell wake-up).

Although some configuration management parameters may be needed to specify in SA5, No RAN3 standard effort is needed for Solution 1. No extra process or signalling handling over X2 or air interface is introduced for this solution and then quite simple implementation can be allowed for Solution 1.
As a conclusion, Solution 1 (low-load period based cell wake-up) is a qualified candidate solution for cell wake up.  
Proposal 2: It is proposed that RAN3 select “Solution 1: low-load period based cell wake up.” as one of the Rel-10 energy saving solution and this should be reflected in the “Evaluations and comparisons” part of section 5.1.2.2 and 6.1.2.2 of TR36.927. 
4 Summary 
Proposal 1: It is proposed to use the following criteria’s to evaluate the energy saving solutions:

· Technical feasibility
· Backward compatibility 

· Standard impacts
· Solution Complexity
Proposal 2: It is proposed that RAN3 select “Solution 1: low-load period based cell wake up.” as one of the Rel-10 energy saving solution and this should be reflected in the “Evaluations and comparisons” part of section 5.1.2.2 and 6.1.2.2 of TR36.927.
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