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1 Introduction 
Various solutions on the intra-LTE energy saving enhancements for overlapping coverage scenario have been proposed during 3GPP TSG-RAN WG3 Meeting #79 [1]. This paper further summarizes these solutions and lists issues to be considered.
2 Proposed solutions
One criterion to classify a proposed solution is whether the solution is for switch-on enhancement or switch-off enhancement:

Switch-on enhancement

Proposed solutions include following features:

I. When the coverage cell decides whether to request the switch-on or not, the following may be taken into account:

A. QoS requirements of UEs;
B. Subscriber types of UEs; and
C. Proximity of UEs to the switched-off booster cell; and

II. The booster cell chooses to enter the intra-eNB energy saving mode (where e.g. the number of configured MBSFN subframes is rather large) or normal switched-on mode based on the amount of resources to be shared by the booster cell.
Table 1 lists the solutions for switch-on enhancement in [1] and shows features included by them.

Table 1 Solutions for switch-on enhancement and features included by them.

	Solution
	Included feature

	Solution 1 in 2.1.1
	I.A, I.C

	Solution 2 in 2.1.1
	I.A, I.B

	Solution 1 in 2.2.1
	I.C

	Solution 2 in 2.2.1
	I.C, II


Switch-off enhancement
Proposed solutions include following features:

III. When the booster cell decides whether to switch off/initiate handover or not, the following may be taken into account:

A. QoS requirements of UEs;

B. Subscriber types of UEs;

C. Load of the coverage cell; and

D. Radio conditions of UEs;
IV. When the coverage cell decides whether to accept the handover or not by admission control, the following may be taken into account:
A. QoS requirements of UEs; and

B. CSI measurement results of UEs; and

V. When the congestion takes place in the coverage cell after the booster cell is switched-off, apply the solution(s) that will be provided by UPCON WI.
Table 2 lists the solutions for switch-off enhancement in [1] and shows features included by them.

Table 2 Solutions for switch-off enhancement and features included by them

	Solution
	Included feature

	Solution 1 for proactive approach
	III.A, III.B

	Solution 2 for proactive approach
	III.A, III.C, III.D

	Solution 3 for proactive approach
	IV.A, IV.B

	Solution for reactive approach
	V


3 Feature analysis
Among the features listed in Section 2 are currently supported features, i.e. Features I.A, III.A, III.C, III.D and IV.A:
· The serving eNB of a UE may be aware of QoS requirement of the UE, load status of the neighbour eNB(s) and radio condition of the UE; and

· The target eNB may be aware of QoS requirement of the UE via the HANDOVER REQUEST message.
Speaking of the currently supported features, a solution comprised only of such features, e.g. a solution for switch-on enhancement that only includes Feature I.A, does not imply any enhancement. Thus, it is proposed:
Proposal 1: To assume the already supported features as a baseline.

On the other hand, it can be easily seen that

Observation 1: Combination of the features can be made with no limitation.
For example, setting aside efficiency, one solution for switch-off enhancement can be made by combining Features III.B, IV.B and V:
1. Before the switch-off, the booster cell checks if there is any UE with a premium subscription. If there is not any, handing over its serving UEs to the coverage cell is triggered for the switch-off (otherwise, neither handover nor the switch-off is made);
2. During the handover, the CSI measurement result of the UE is transferred via the HANDOVER REQUEST message. If the CSI measurement result implies that the UE is appropriate to be served by the target cell, the target cell accepts the UE (otherwise, the UE is not accepted); and

3. In case the congestion occurs in the coverage cell because of the massive handovers, the solution(s) form UPCON WI may be applied.

Therefore, it is further proposed:

Proposal 2: To focus on the features rather than solutions.

Needless to say, a feature can be a solution.

Considering the listed new features, Features I.B and III.B both can be fulfilled by the knowledge of subscriber types of the serving UEs in an eNB. Thus, those two features do not need to be differentiated. On the other hand, Feature V is not in the scope of RAN3. As a result, we have the subscriber type feature and Features I.C/II/IV.B.
In order to support those features:
Req. 1. Knowledge of the subscriber types of the serving UEs in an eNB (subscriber type);

Req. 2. Knowledge of the Proximity of the serving UEs to the switched-off booster cell in the coverage eNB (I.C);

Req. 3. Ability of the coverage cell to transfer the amount of resources to be shared to the booster cell (II); and
Req. 4. Ability to transfer CSI measurement results to the target eNB during the handover procedure (IV.B)
are required. Finally, RAN3 is proposed:
Proposal 3: To investigate benefits and feasibilities of the above requirements.

Req. 1 is further discussed in [2], [3] and Req. 2, 3 are demonstrated in [4].

4 Conclusion
In this paper, solutions in [1] are divided into features and those features are analyzed. Based on the analysis, it has been proposed:

Proposal 1: To assume the already supported features as a baseline;

Proposal 2: To focus on the features rather than solutions; and
Proposal 3: To investigate benefits and feasibilities of the following requirements:

Req. 1. Knowledge of the subscriber types of the serving UEs in an eNB (subscriber type);

Req. 2. Knowledge of the Proximity of the serving UEs to the switched-off booster cell in the coverage eNB (I.C);

Req. 3. Ability of the coverage cell to transfer the amount of resources to be shared to the booster cell (II); and

Req. 4. Ability to transfer CSI measurement results to the target eNB during the handover procedure (IV.B).
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