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1. Introduction
After last RAN3 meeting, an email discussion is initiated to discuss the scenarios and requirements & constraints on the non-overlapping energy saving scenarios. The outcome of the discussion is summarized in [1].Also,in Rel-10,some solutions for non-overlapping scenarios have been discussed. However, there is some issue that is not discussed and considered. In this contribution, we make some analysis on the issue and give corresponding proposals.
2. Discussion
2.1 Scenarios and proposed approaches
In [1], typical deployment scenarios are depicted as follows:

Single compensating eNB deployment scenario:

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).
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                    Figure1: Single compensating eNB
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.
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                      Figure2: Multiple compensating eNBs deployment scenario
To realize energy saving in the above non-overlapping scenarios, in the TR 36.927[2], three approaches have been captured. These approaches are:
1. OAM-based approach

2. Signalling-based approach

3. Hybrid OAM and signalling-based approach

In all of the above three solutions, negotiations or proprietary algorithm are needed for the compensation cell and energy saving node to decide how energy saving node go into dormant state. However, about the time when compensation cells make compensation i.e. before/after the time energy saving cells go into dormant state, there is no discussion.
Proposal1: It is proposed for RAN3 to discuss on the sequence of compensation cells go into compensation state and energy saving cells go into dormant mode.
2.2 Analysis on the possible alternatives
For the above issue, there may be three possibilities. 

1) The compensation cells go into compensation state before the energy saving cells go into dormant state.
For non-overlapping scenario, the compensation cells have to extend its coverage to make the compensation. So, if the compensation cells and the energy saving cells are co-channel, there may be severe interference between the related cells. As a result, Qos of UEs may be impacted.
2) The compensation cells go into compensation state after the energy saving cells go into dormant state.

In this case, during the time from switch off of energy saving cells to extension of compensation cells , coverage hole would be produced. UEs located at this area may lose connection with the network.
3) The time that compensation cells go into compensation state is exactly the same as the energy saving cells go into dormant state.
If the compensation cells extend its coverage as soon as the energy saving cells go into dormant mode, it means there is no duration that coverage hole occurs or interference become severe. However, since the compensation cell and energy saving cell may belong to different eNBs, currently, there is no mechanisms to guarantee that the two actions could be implemented at the same time.

In the report of the email discussion[1], requirements & restrictions on non-overlapping scenarios are defined as follows:
The basic requirements for non-overlapping energy saving scenarios are those described in TR36.927 and the following requirements are additionally proposed:

a) Avoid too much unnecessary compensation coverage

b) Interference levels shall be equal or lower when the network enters energy saving mode

c) UE QoS experience should be taken into consideration when developing energy saving solutions
As we analyzed above, for alternative 1&2, there may be coverage hole or interference during the period that energy saving procedure is implemented. Obviously, UE QoS would be impacted. So, to fulfill the requirement for non-overlapping scenario, solutions need to be considered to avoid high interference and coverage hole. In the meanwhile, if alternative 3 is adopted, solutions to make the compensation action and the energy saving action implemented at the same time should be considered.

Proposal2: Solutions need to be considered to avoid coverage hole and interference if alternative 1 & 2 is adopted while mechanisms need to be considered to guarantee compensation action and energy saving action implemented at the same time if alternative 3 is adopted.
3. Proposal
With above analysis, we have the following proposal:
Proposal1: It is proposed for RAN3 to discuss on the sequence of compensation cell go into compensation state and energy saving cell go into dormant mode.
Proposal2: Solutions need to be considered to avoid coverage hole and interference if alternative 1 & 2 is adopted while mechanisms need to be considered to guarantee compensation action and energy saving action implemented at the same time if alternative 3 is adopted.
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