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1 Introduction 
In RAN#79 bis 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.

· UE type, wake up mechanism of dormant cells and Ping-pong effect, etc, are proposed.
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 to study the switch on/off solution for this scenario while try to guarantee UE Qos requirements.
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Figure 1. Intra-LTE energy saving typical scenario
In Fig. 1, the overlaid E-UTRAN cells, such as cell C and cell D, cell E, cell F and cell G are assumed to perform the switch on/off scheme. The under-laid LTE macro cell could provide optimal basic coverage if any overlaid cell switches off. In the realistic scenario, the accurate cell planning efforts are needed to guarantee the coverage quality.
2.2 Discussion on Qos class impact on the ES solution
Qos classes 
The typical Qos classes defined in the LTE include of QCI, ARP, GBR, MRB and AMRB. It’s impossible to consider all the aspects in the ES solution. Therefore, it needs to prioritize the Qos aspects that should be considered in the energy saving solutions.
Proposal 1: The UE’s QoS factors should be prioritized in the energy saving solution discussion in the defined Qos classes including QCI, ARP, GBR, MRB and AMRB.
As the Qos classes are the critical aspects in the enhanced ES solutions, the Qos aspects are necessary to be considered in the ES criteria. Before the LTE cell A enters into the dormant mode, the LTE cell B must be reserved enough resource to guarantee the offloading UEs’ Qos requirements. The definition of the overload condition for LTE cell A should also consider the Qos aspects, which is related with MLB functions, etc. All the Qos related issues should be clarified in the discussion of ES enhancement solutions.
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 or IoT threshold. If the E-UTRAN cell’s traffic load is below the threshold (or IoT threshold), the ES E-UTRAN cell could offload its traffic to adjacent cells and enter into the dormant mode. Conversely, the dormant cell could be active when the traffic load in its coverage area grows rapidly if the traffic exceeds the threshold (traffic load or IoT). Therefore, further discussions are needed to determine the enhanced procedures, criterion and the necessary information if the E-UTRAN cells enter the dormant mode or trigger the active mode.
Proposal 2: The Qos aspects should reflect in the design of enhanced ES criteria, and the necessary Qos related information of energy saving solutions should be discussed and determined in the SI.
Further standard work is needed to determine the required information elements in the energy saving mechanism. The different ES solutions must be proved both the benefits and costs during the discussion.
3 Conclusions
This contribution discussing the typical scenario, considered information aspects and criterion, propose that:
Proposal 1: The UE’s QoS factors should be prioritized in the energy saving solution discussion in the defined Qos classes including QCI, ARP, GBR, MRB and AMRB.

Proposal 2: The Qos aspects should reflect in the design of enhanced ES criteria, and the necessary Qos related information of energy saving solutions should be discussed and determined in the SI.
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