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1 Introduction 
In RAN#79 meeting, the intra-LTE energy saving enhancements for overlapping scenario are summarized in [1]. There are several solutions are proposed for overlapping scenario.
· Switch on/off enhancement solutions to guarantee UE’s QoS experience.

· Switch on enhancement solutions for dormant cells.
This document presents the important concerned features of intra-LTE energy saving solutions for the over-lapping scenario.
2 Discussion

2.1 Typical scenario of intra-LTE energy saving enhancement
The typical scenario of intra-LTE energy saving enhancement is shown in Fig. 1. It is suggested the following two scenarios should be considered in the discussion.
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Figure 1. Intra-LTE energy saving typical scenario
· Scenario 1: E-TURAN macro cell provides basic coverage, only the E-UTRAN cells for hotspot enhancement are entering the dormant mode.
· Scenario 2: E-TURAN macro cells are not used to provide basic coverage, only hotspot small cells are active.
In Fig. 1, the E-UTRAN cells could be deployed in sparse density, such as cell C and cell D, which are covered by a larger cell A. Another scenario is that E-UTRAN cells are densely deployed and overlapped with each other, such as cell E, cell F and cell G.
Proposal 1: Both the energy saving solutions for macrocell and small cell are suggested to research in the overlapping scenario.
2.2 Discussion on energy saving solutions for overlapping scenario
Information elements for energy saving solutions
As determined in [2], UE QoS requirement must be guaranteed in the energy saving solutions. However, the definitions for UE QoS requirements are not clear in the discussion. It could reflect on the channel quality, such as SINR, data rate, bandwidth requirement, delay requirement, or others. The QoS requirements are important elements for adjacent E-UTRAN cells during the hand over procedure. The handover target cell should determine whether the remaining frequency resource could satisfy the UE’s QoS requirements. For simplicity, the target handover cell could convert the minimum data rate into the required bandwidth according to the estimated SINR, if the service type is the GBR service. Another important element is whether the UE’s QoS level could be degraded. Therefore, the target handover cell only needs to provide smaller bandwidth to maintain the lower QoS requirement. The default premise is that the UE’s QoS requirements are attached in the handover request message.
Proposal 2: The UE’s QoS factors, such service type, etc, should be explicitly determined in the energy saving solution discussion.
Criterion for energy saving solutions
The criterion for energy saving is discussed when the E-UTRAN cell enters the dormant mode or the active mode. The widely accepted criterion is the traffic load threshold. If the E-UTRAN cell’s traffic load is below the threshold, the E-UTRAN cell could offload its traffic to adjacent cells and enter into the dormant mode. Conversely, the dormant cell should be active when the traffic load in its coverage area grows rapidly and exceeds the threshold. Therefore, further discussions are needed to determine the procedures and criterion if the E-UTRAN cells enter the dormant mode or trigger the active mode.
Proposal 3: The explicit criteria of energy saving procedure should be discussed, such as the definition of traffic threshold, etc.
Further standard work is needed to determine the required information elements in the energy saving mechanism, which could operate in a centralized or distributed manner..
3 Conclusions
This contribution discussed the typical scenario, considered information elements and criterion, based on our analysis, we propose that:
Proposal 1: Both the energy saving solutions for macrocell and small cell are suggested to research in the overlapping scenario.
Proposal 2: The UE’s QoS factors, such service type, etc, should be explicitly determined in the energy saving solution discussion.

Proposal 3: The explicit criteria of energy saving procedure should be discussed, such as the definition of traffic threshold, etc.
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