3GPP TSG-RAN WG3 Meeting #81
R3-131451
Barcelona, Spain, August 19 - 23, 2013
Agenda item:

15.1
Source:
LG Electronics Inc.
Title:
Discussion on signaling for LTE coverage layer
Document for:

Discussion
1. Introduction
In the last meeting, solutions for LTE coverage layer were discussed. Based on contents discussed, solution descriptions for each scenario, including different open issues, were agreed and reflected to TR 36.887 [1]. Among open issues, we focus on the signaling to be used for switch off cells in multiple compensating eNBs deployment scenario. This contribution discusses signaling mechanisms and our view of it is given.
2. Discussion

2.1 Role of energy saving cell
In TR 36.887 [1], the following open issues for multiple compensating eNBs deployment scenario are identified:
· By modifying the coverage, the MRO algorithm in the neighbor cells may be impacted. It is FFS how to mitigate this.

· It is FFS if any new mechanisms to verify the different coverage configurations shall be studied.

· The signaling mechanism to be used for switch on/off cells is FFS.

· It is FFS if cells re-configured to provide compensation coverage should appear as different cells (i.e. different PCI and E-CGI)
· It is FFS if a scheme exists able to provide continuous service to RRC-Connected UEs during the transition to ES state.

· It is FFS if multiple configurations should be defined to enable compensation by different subsets of neighbouring compensation cells.

For the third bullet among different open issues, the following solutions for multiple compensating eNBs deployment scenario were discussed at email discussion [2]:

· Solution2 – Multiple compensating eNBs deployment scenario (one energy saving eNB)

1. OAM configures the energy saving cells and the compensating cells with two configurations containing necessary parameters (e.g.; RF parameters, HO parameters, cell info, …) 

2. ES triggered in eNB A for cell A1. eNB A sends an inquiry to eNB B (and possibly eNB C) whether it can compensate A1

3. All compensating eNBs (eNB B and possibly eNB C) responds that compensation is possible.

4. eNB A switches off cell A1, informs neighbours, eNB B (and possibly eNB C) compensates.

5. eNB B informs neighbours, including new neighbours, when switching to the compensating state (see FFS1)

· Solution3 – Multiple compensating eNBs deployment scenario (multiple energy saving eNBs)
For the scenario that multiple compensating cells compensate multiple energy saving cells, the energy saving cell initiates the compensation coordination procedure and make the decision. The first initiating ES cell is acting as the central controller.
In Solution 2, the energy saving (ES) cell initiates communication with the compensation (CS) cells according to its load status. Upon reception of the message from the ES cell, each CS cell can make the decision for if compensation is possible but cannot know the compensation availability for other CS cells. Therefore, since it cannot make the final decision, the ES cell should finally decide whether to be able to switch off or not using responses from all of CS cells. Likewise, in case of Solution 3, the ES cell also initiates and makes the decision considering responses from the CS cells which are pre-configured to be compensated. For Solution 3, additional operation or signalling may need because there are multiple ES cells and one should decide if all of ES cells can be switched off. For example, the representative ES cell is to make the final decision using the information other ES cells provide. Therefore, for multiple compensating eNBs deployment scenario, the ES cell should initiate ES procedure and make the final decision based on the compensation availability provided by CS cells.
Proposal 1: For multiple compensating eNBs deployment scenario, the ES cell should initiate ES procedure and make the final decision based on the compensation availability provided by CS cells.
2.2 Signalling mechanisms
In case there are multiple energy saving eNBs in multiple compensating eNBs deployment scenario, as mentioned in Solution 3 [2], the first initiating ES cell can be acting as the central controller, which initiates the ES procedure and determines whether all of ES cells can be switched off or not. After the final decision, it informs other ES cells of switch-off availability. Based on these roles of the first initiating ES cell, the following signalling mechanisms can be considered:
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Figure 1. Signalling mechanism 1
In Signalling mechanism 1 [3], the first initiating ES cell obtains load information from other ES cells and all of CS cells which will cover all of ES cells including it to check if the load of all ES cells can be accommodated. If yes, it sends and receives the message to/from CS cells and then decides if all of ES cells can be switched off.
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Figure 2. Signalling mechanism 2
In signalling mechanism 2, the first initiating ES cell sends the message to other ES cells so that they transmit the message to CS cells which are pre-configured to be compensated. Through the signalling between each ES cell and CS cells related to them, each ES cell may know their own switch-off availability or receive the information which needs to decide switch-off for all of ES cells. Then, it transmits the message to the first initiating ES cell. Upon reception of the message from other ES cells, the first initiating ES cell determines whether all of ES cells can be switched off or not.
Signalling mechanism 1 has the advantage which can know in advance if compensation by CS cells is possible before the ES cell sends the message to CS cells. Also, the signalling between the ES cells and the CS cells is simple because the first initiating ES cell representatively transmits the message to check the compensation availability. However, in this mechanism, the first initiating ES cell may make the wrong decision for whether to accommodate the load of all ES cells or switch off all of ES cells because rough load information is obtained from other ES cells and CS cells. For example, it assumes that ES cell A which is not the first initiating ES cell is pre-configured to be compensated by two CS cells. To decide if switch-off is possible, ES cell A should provide the load information for the area where each CS cell will cover. In this mechanism, however, since the first initiating ES cell obtains the total load information of ES cell A, it cannot rightly determine whether the load of all ES cells can be accommodated or not.
Signalling mechanism 2 has the advantage of providing the CS cells with the accurate load information of each ES cell to decide if compensation is possible at each CS cell. When considering the above instance, in this mechanism, since ES cell A can serve the accurate load information for the area where each CS cell will compensate, each CS cell can rightly determine the compensation availability and provide ES cell A with this information. Upon reception of the message from ES cell A, the first initiating ES cell can correctly decide if all of ES cells can be switched off. Therefore, in order to determine the right switch-off, each ES cell should provide the accurate load information to CS cells which can compensate their serving area.
Proposal 2: In order to determine the right switch-off, each ES cell should provide the accurate load information to CS cells which can compensate their serving area.
3. Conclusion
In this contribution, the role of ES cell in ES procedure which determines if compensation is possible and signaling mechanisms reflecting it were examined. The following proposals are kindly suggested to RAN3:
Proposal 1: For multiple compensating eNBs deployment scenario, the ES cell should initiate ES procedure and make the final decision based on the compensation availability provided by CS cells.
Proposal 2: In order to determine the right switch-off, each ES cell should provide the accurate load information to CS cells which can compensate their serving area.
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