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1   Introduction
After RAN3#79, an email discussion [1] was initiated to clarify the scenarios for non-overlapping energy saving. Although there was a long discussion with inputs from several companies, no consensus was reached in the email discussion. This paper captures a proposed scenario description. The document also contains an example illustrating how radio parameters of one or more cells can be modified to compensate for one or more a switched off cells
2   Discussion on the scenario
2.1   General 

In the case of non-overlapping energy saving scenario if the dormant cell has too large coverage (large macro cell coverage), the compensation may be very problematic, therefore avoiding large macro cell as energy saving cells may be considered. 
The four previously proposed non-overlapping energy saving scenarios deployments, scenarios involving pico eNBs and macro eNBs are merged into the two scenario descriptions in 2.2 and 2.3. The reason for this merge is that no differences could be identified at scenario level, but only at the solution level (to be handled later on in the study item).
It is operator's concern to select appropriate areas where non-overlapping scenarios can be applicable. Possible candidate areas are – but are not limited to - dense zones like urban or sub-urban areas.

It is clarified that non-overlapping solutions should not rely on other radio access technologies for compensation.

2.2   Single compensating eNB deployment scenario
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Figure1: Single compensating eNB
Single layer coverage of E-UTRAN cells is deployed. At off-peak time, energy saving cells which may belong to different eNBs (e.g., cell4 of eNB2, cell5 of eNB3 and cell6 of eNB4 in Figure 1) may enter dormant mode, while the basic coverage is provided by one or more cells of one eNB (e.g., cell 1, 2 and 3 of eNB1). Adjacent areas to the coverage provided by eNB1, eNB2 and eNB3 (cell 1-6) may have E-UTRAN coverage provided by eNBs not shown in Figure1. 
2.3   Multiple compensating eNBs deployment scenario
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      Figure2: Multiple compensating eNBs deployment scenario
Single layer coverage of E-UTRAN cells is deployed. At off-peak time, one or more cells (e.g., cell 1, 2 and 3 of eNB1 in Figure 2) of one or more eNB enter(s) dormant energy saving mode and two or more adjacent compensation cells belonging to different eNBs e.g., cell4 of eNB2, cell5 of eNB3 and cell6 of eNB4 in Figure 2) extend their coverage to provide basic coverage to UEs in dormant cells area. Adjacent areas to the coverage provided by eNB1, eNB2 and eNB3 (cell 1-6) may have E-UTRAN coverage provided by eNBs not shown in Figure2.
2.4   Requirements and constraints
The basic requirements for non-overlapping energy saving scenarios are described in the study item on Network Energy Saving for E-UTRAN (TR36.927). The following requirements are additionally proposed:

a) Avoid coverage compensation if it is not necessary
b) Interference levels shall be approximately equal or lower when the network enters energy saving mode

c) UE QoS experience should be taken into consideration when developing energy saving solutions
3   Example of non-overlapping energy saving scenario
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Figure3. Example of Non-Overlapping Inter-eNB Energy Saving Scenario: map of part of LTE deployment in CMCC network.
In 2011, when CMCC was performing LTE trial in one of the cities were operating, as depicted in figure3, eNB7 and eNB15 were on the main road of LTE performance testing but unfortunately, because of some difficulties related to these two eNBs deployment place owners, we were not able to plug these two eNBs as scheduled for the trail. And there was coverage hole in the areas covered by eNB7 and eNB15. To avoid delaying the trail and guarantee the overall network coverage in the areas covered by eNB7 and eNB15 we had:

· Up-tilted antenna of cell 1 of eNB4, increased power of cell1 of eNB6 and cell1 of eNB8 (which were not working at full power) respectively and slightly changed the direction of cell 1 of eNB8 from left to right.

· For the area covered by eNB15, we had up-tilted cell3 of eNB11, eNB13 and eNB14 respectively then increased power  of cell2 (which was not working at full power) of eNB11

After performing the necessary parameters modification and testing, the coverage was guaranteed in the area of eNB7 and eNB15. Their coverage was slightly weak compared to other neighbouring areas, but sufficiently enough to perform the LTE service. 

This case proved that it is realistic to completely switch off some of the cells/eNBs during off-peak time, while the rest of the network guarantee the overall coverage with appropriate setting of parameters in one area.

4   Proposals
RAN3 is asked to agree on the scenarios and requirements described in section 2 for non-overlapping scenarios of SI on Further Energy Saving Study for EUTRAN
5   Reference 
[1] R3-130590_Summary of email discussion [79#5] Energy Saving Enhancements
3GPP


_1425453238.vsd
1


2


3


1


2


3


4


5


6


Dormant cell


Compensation Cell


Energy Saving Cell


eNB1


eNB2


eNB3


eNB4


eNB1


eNB2


eNB3


eNB4



_1425453546.vsd
1


2


3


4


5


6


4


6


Compensation Cell


Energy Saving Cell


eNB1


eNB2


eNB3


eNB4


5


eNB1


eNB2


eNB3


eNB4


Dormant Cell



