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1. Introduction
This email discussion is intended to refine usecases/scenarios description and requirements for non-overlapping eNB energy saving scenario based on the following scenarios discussed at RAN3 #79 [1]:
1.1. Macro deployment scenario
For the macro deployment scenario, the compensation coverage extension could be realized through diverse mechanisms, e.g. adjusting transmission power and antenna tilt, or switching from the directional antenna to omni-directional antenna mode:

	 Macro case 1 (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). 
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Macro case 2 (multiple compensating eNBs):

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 oneor 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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1.2. Pico deployment scenario:

In case of interference limited deployment, when one or more pico enter(s) into dormant mode, the interference level decreases, the coverage compensation may automatically extend without adjusting the transmission power. The coverage compensation may also be provided by adjusting the transmission power.
	 Pico case1:

Single layer of interference limited coverage of E-UTRAN pico cells is deployed. At off-peak time, all energy saving cells enter dormant mode, while the basic coverage is provided by one pico cell.
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Pico case2:

Single layer coverage of E-UTRAN cells is deployed. At off-peak time, one or more pico cell(s) enters dormant energy saving mode and one or more compensation pico cells provide basic coverage to UEs in dormant pico cell area.
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For the above scenarios the document [1] has also captured the following basic requirements for non-overlapping ES: 

	 Basic requirements:

· Avoid coverage hole when performing energy compensation

· Avoid too much unnecessary compensation coverage

·   Coordination of intra-frequency interference which may result from compensation process


2. Discussion
2.1. Refine usecases/scenarios description

Companies are welcome to provide their comments/analysis/proposal for their interesting scenarios, modification or proposal for scenario:
[ZTE]
Comments/analysis/proposal
Since a dormant macro cell will make a large coverage hole in the non-overlapping case, which is hard to be compensated, we then consider it may be more suitable to avoid such relative cases while refining the non-overlapping energy saving scenarios. 

Some principles we have considered are:
The compensation cell could be a macro cell or a pico cell.
The energy saving cell could only be a pico cell, whether the energy saving cell could be a macro cell is FFS.
It is possible that there are more than one compensation cells, but should be in one eNB.
Whether it is possible that there are more than one compensation cells belonging more than one eNBs is FFS.
It is possible that there are more than one energy saving cells belonging one or more eNBs.

And currently we propose the following cases for non-overlapping energy saving as first priority:

Case 1: 

        One or more macro compensation cells of one eNB <--> one or more pico energy saving cells (belonging to one or more eNBs).
case 2: 

        One or more pico compensation cells of one eNB <--> one or more pico energy saving cells (belonging to one or more eNBs).

[ALU]

Comments/analysis/proposal

We think first emphasis should be put on further clarification of the scenarios. In the current description, the Macro Case 1 concerns one or several energy saving eNBs and a single compensating eNB. Macro Case 2 concerns a single energy saving eNB and one or several compensating eNBs. 

On our side we believe it could be useful to continue to clearly separate the cases of single vs. multiple compensating eNBs as was done in TR 36.927. This is reflected in our proposed changes in sub-section 1.1 above.
Also, for Macro Case 2, we're not sure it would be realistic to concentrate the discussion on a single energy saving eNB, and then not to include the case of multiple energy saving eNBs, But we may have missed the reason for this restriction.

For the requirements list we propose to include QoS (cf. our proposal in in R3-130158), This was already mentioned by NSN with response from CMCC during the present e-mail discussion. However in our view it would be clearer to explicitly include this aspect in the requirements list.
[Company name]

[Ericsson]

Comments/analysis/proposal
Comments/analysis/proposal

The list below is a collection of comments from the e-mail discussion.
A) It looks as if the document mixes scenarios/usecases with solutions. Our proposal is to focus the discussion on the scenarios and leave the solutions for now. Consequently, it is not necessary to describe that antenna tilting, adjusting the transmission power or changing from directive antenna to omni antenna is used at this stage. 

B) The typical type of terrain/radio environment to consider where these deployments are suitable is not clear. It seems to us that suburban and urban areas provide a suitable description since these areas describe areas where the population density may vary significantly over a 24-hour period when, as an example, people are going back and forth to work. This scenario is applicable in a significant part of the network and is applicable in all scenarios.

C) Clarify the coverage provided in the area surrounding the nodes in the figures as follows:

Macro  case 1 and 2: 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 the figure. 

Pico case 1 and 2: Adjacent areas to the coverage provided by cell A-G may have E-UTRAN coverage provided by cells not shown in the figure.

D) Clarify, for all scenarios, that the non-overlapping scenario is applicable only when there is no overlap between E-UTRAN and radio coverage provided by legacy systems. 

E) The pico cells are small cells and these will be studied using the outcome of the small cell enhancement study item hence defining use cases for small cells specifically is not in the RAN3 scope. Our proposal is to make this a generic case. The same environment description as proposed above is according to our understanding applicable. 

F) Introduce the following clarification for all scenarios

The compensating cells and the cells that enter an energy saving state are a priori determined. The operator guarantees that no coverage holes are introduced by extensive drive tests for each of the possible energy saving states the network may be in.

[Huawei]

We understand these as the basic scenario that we use to illustrate the scenario at a reasonable level. This means that they are simplified. For example, a realistic deployment is not likely to be as regular as depicted. And the impact of compensation is not likely to be limited to only the ES cell (some leakage to other cell may require come adjustment to other neighbour cells).

We see that the solutions for macro scenario 2 puts one requirement on the solution since it assumes that the cells are switched off simultaneously for different nodes. Macro solution 1 puts another requirement on the solution since the compensation is coordinated between different nodes. The question is whether it is enough to support one of these scenarios or if we have to support both. 

Another important factor for the scenario is the frequency of the switch on/off. We assume that we are talking about switch on/off a few times per day. 

We also agree that it is beneficial to take QoS into account.

…………………

Rapporteur’s summary:

Discussion on the description and clarification for non-overlapping energy saving scenarios has been carried on for weeks. The discussion outcome can be summarized as follow:

2.1.1 Scenario description:

In figure below  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 the figure. The cells under the different eNBs may be macro or pico cells.
	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). 
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Multiple compensating eNBs

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 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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In case of dense network deployment of eNB/Pico cells, the case of interference limited scenario with automatic compensation without changing network parameters between macro cells considered. As 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 it would be better to avoid considering large macro cell as energy saving cells.. 

2.1.2  Questions and answers on the clarification of the non-overlapping energy saving scenarios

a) Question1: are the main deployments environment of non-overlapping energy saving scenario targeting urban or suburban?

Answer: it would be operator's concern to select appropriate areas where ES activity would not be limited by, e.g., physical obstacles.

b) Question2: 1) Grouping of cells/eNBs and network deployment: 

· Shall the selection of the compensating and ES cells be assumed to be done automatically (SON) and the needed mechanism be part of the discussion, or 

· shall it be assumed to be done by configuration (OAM – possibly with SA5 involvement; this could be coupled with using simple groups, like cell-pairs from James's proposal), or 

· shall the scenario be indeed limited to selected deployments (e.g. we assume only hexagonal deployment)?

Answer: The operator may consider a general network deployment scenario. But the selection of the compensating and ES cells may be assumed to be done by OAM configuration. For the moment we prefer to avoid any dynamic automatic selection of the compensating and ES cells. the main reason is that, in such scenario a eNB may autonomously change network parameters (e.g., adjusting transmission power and antenna tilt). Thereby the coverage area of the neighbors would change as well uncoordinatedly. Thus having unexpected impact on the overall network coverage. 
c) Question3: 
· - shall we in the further discussion assume coverage is not an issue (i.e. we do not care, we just discuss mechanism to compensate as much as possible, or we rely on good selection of the cell group – see point 1), or

· shall we include CCO verification (cooperation with SA5 will likely be needed), or

 Answer: The first option that is the assumption that coverage is not an issue. The reason is that we are not considering energy saving mechanism as mandatory in the network, but as optional mechanism that could be opportunistically apply depending on the network (already) deployment. The compensating and ES cells be a priori determined by taking into account the network coverage, when the ES conditions are satisfied we can just apply ES mechanism without worrying about coverage problem. If ES mechanism may cause any unexpected coverage problem to a certain group of cells, the operator can decide not to apply ES mechanism. So we want to just discuss mechanism to compensate as much as possible and apply it to appropriate group of cells when possible. CCO verification may be considered as an  enhancement to non-overlapping ES mechanism.

d) Question4: It is not clear how the network is built. Are the energy saving mechanisms added on top of an existing network or is the network planned and built taking the complete energy saving solution into account at initial deployment? One problem with adding the energy saving mechanism on top of an existing deployment is that the eNBs are likely to not be designed taking the high amount of switch on/off into account where the temperature changes will cause mechanical wear on circuit boards and so forth (which may cause eNB failure after a couple of years). For the same reason, it is probably difficult to apply this solution to already deployed eNBs unless the operator has specified this requirement to the vendor.
Answer: The  energy saving mechanisms are applied depending on the network already deployed if possible. However for  newly network deployment, it may be possible to consider a network planning by taking into account the application of energy saving mechanisms scenarios

e) Question5: In the solution proposed by CMCC our understanding is that the network is configured in a high capacity state and an energy saving state where neither contains coverage holes. Some of the proposed solutions include antenna tilting and/or adjusting the power. Depending on the selected antenna and the direction of the antenna coverage holes may be introduced when the angle of the antenna is changed. If such coverage holes are introduced another eNB or additional antenna(s) is needed to provide coverage in the area. In order to understand these effects the scenario needs to describe the geometry of the deployment including at least the height of the antennas and the distances to the areas where coverage is provided.

Answer: see example below
 Currently what we have in the network is that some eNB are deployed not for coverage, but for capacity.  
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For example in figure 3, eNB1-2-3 initially provide basic coverage in the area between them. eNB 4 is later deployed to boost capacity in the area covered by eNB1-2-3. 

To avoid high intra-frequency interference or coverage pollution or for achieving optimum coverage, we can down-tilt(e.g.; with2 degres down) and/or decrease power(e.g; reduce power with 5 dBm) of the cell1-2-3. When changing tilt/power of eNB1-2-3, the area covered by these 4 eNBs will still have an non-overlapping coverage.  When the Network load is relatively low between the group of cells 1-2-3, we can switch off cell4.  And to guarantee the coverage, we can up-tilt and/or increase back the transmission power of cell1-2-3  to their previous configurations. Therefore achieving ES objective in the case of non-overlapping scenario without any impact on the coverage.
2.2. Requirements and constraints
Companies are welcome to discuss requirements and constraints for non-overlapping eNB ES scenario in the scope of RAN3 perspective and R12 ES SID objective [2].
[Ericsson]

Requirements
A) Our proposal is to capture the requirements as follows:

Basic requirements in addition to those in TR36.927:

a. Added requirement 1

b. Added requirement 2

c. ….

B) The added requirement “Coordination of intra frequency interference which may result from compensation process” assumes a particular solution. An alternative formulation is “Interference levels should be approximately  equal or lower when the network enters energy saving mode” which we propose to use instead. 

C) Since TR36.927 is applicable it is not necessary to add “Avoid coverage hole when performing energy compensation” since this is already covered (follows from the scope in TR36.927).

Rapporteur’s summary:

2.2.1  Requirements for energy saving scenario:

The basic requirements for non-overlapping energy saving scenarios are those described in TR36.927 and in addition we have:
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…

2.2.2  Questions and answers on the requirement for non-overlapping energy saving scenarios

 Question1:  QoS is not mentioned in the draft, but it was in Malta (R3-130394). So, assuming QoS is still part of the discussion, we would like to make sure if QoS awareness shall also apply to the compensating nodes? The reason is that compensating action, e.g. uptiltimg, may decrease QoS in the compensating cell – shall that be taken into account, too?

Answer: I think that it would  just be simple to discuss QoS in ES enhancement for intra-LTE ES scenario and use the corresponding  appropriate  solutions to non-overlapping ES scenario if needed and possible.

3. Summary and proposal
The email discussion focuses mainly on clarifying assumptions behind the proposed energy saving scenarios  and there requirements. There was no significant divergence on the scenarios during the email discussion, therefore the scenarios and requirements described respectively in sections 2.1.1 & 2.2.1. is proposed as summary.
4. References
[1] R3-130394, “Summary of off line discussions on clarification of use cases and Requirement for non-overlapping eNB ES”
[2] RP-122035, New Study Item Proposal: Study on Energy Saving Enhancement for E-UTRAN
[3] R3-091929, De-centralized optimization of downlink transmit power, NSN

[4] R3-130158, Discussion on Energy Saving for Case 1 of Inter-eNB Non-overlapping Scenario (Alcatel-Lucent Shanghai Bell, Alcatel-Lucent)
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