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1. Introduction
In last RAN3 meeting, it has been discussed that for inter-eNB energy saving enhancement, trade-off between energy saving and user experience should be considered.
In this contribution, we make some analysis and propose a switch off enhancement for overlaid scenario with UE’s user experience considered.
2. Discussion
Currently, when the energy saving threshold is triggered in capacity boost cell, it would first derive the load status of the coverage cell to estimate if the neighbor cell could provide services for UEs. If the load in the coverage cell is not heavy, the capacity booster cell could hand over all the UEs to the coverage cell and then goes into dormant state. The procedure that capacity booster cell goes into dormant state is depicted in figure1.
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Figure 1: Procedure of entering ES state
In the procedure, there is a common criterion for different UE subscriber groups when the capacity booster cell checks whether the overall load of its serving UEs is low enough to reach the energy saving threshold. However, different services and different subscriber types may have different expectation on service experience. Consequently, it is reasonable that when making energy saving decision, different UEs or services are treated differently. For example,  premium subscribers may have higher expectation on user experience, then the threshold of entering dormant state may be stricter, e.g. the PRB usage of capacity booster cells below 10% if all the users are premium subscribers; On the other hand, for ordinary subscribers, since they pay less money than premium subscriber, their expectation  for service delivery is relative lower, hereby the threshold of entering dormant state could be PRB usage below 20% if the users served by capacity cell are common subscribers. Similarly, interactive gaming services may have higher user expectation than TCP-based services. The threshold of entering dormant state for the two different services may be also different. 
Proposal 1: It is reasonable that the thresholds of entering energy saving state vary with different user group, service or applications served by the capacity booster cells.  
When energy saving is implemented, capacity boost cell is switched off and all UEs would be served by the coverage cell. So, it is very probable that the throughput of individual UEs would be decreased. As a result, the user may experience degradation of service. Therefore the operator’s policy of energy saving decision is a trade-off between user experience degradation and energy saving gain. 
In [1], it is analyzed that the operator may want to apply different trade-off ES policies for different subscriber types and service types. The difference in subscriber groups and services could be reflected by QCI class of the bears. From the user experience point of view, the QCI class reflects the service expectation by the subscribers in some sense. If the QCI priority of the bear is high, it means with both service type and subscriber type considered the user experience expectation of the service initiated by this user is high and perhaps could not endure the degradation of service delivery. On the other hand, if the QCI is low, it may indicate the service of  this user is not sensitive to limited resources, then it is not a big problem to assign fewer resources for these bears in case of resource limitation. 
Based on above analysis, when making switching off decision, it is beneficial to have an overall view on all of the bear’s QCI priority of all UEs served by coverage cell and capacity booster cell. If the QCI priority of most bears in this neighborhood are high and the resource in the coverage cell is not enough, degrading the user experience of these services might not be acceptable, thus the capacity booster cell should not go into dormant state. Otherwise, the capacity booster cell could go into dormant state with some degradation on user QoS experience.
To have a overall knowledge of the QCI priority of all bears connected with capacity booster cell and coverage cell, one possible solutions is the capacity booster cell and the coverage cell coordinate with each other its PRB usage per QCI class. This information is already available in eNB, so it is easy to transfer them between two neighbors through X2 interface.
Proposal 2: It is proposed for RAN3 to discuss the coordination of load status per QCI class and capture the TP in the annex into the TR 36.887.
3. Proposal
Based on above analysis, we bring in the following proposals:
Proposal 1: It is reasonable that the thresholds of entering energy saving state vary with different user group, service or applications served by the capacity booster cells.   

Proposal 2: It is proposed for RAN3 to discuss the coordination of load status per QCI class and capture the TP in the annex into the TR 36.887.
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4.1.2 Solution description
4.1.2.2 Solutions
Alternative1: Coordination of load status per QCI class 
If the load of energy saving cell has reached the ES threshold, before entering dormant state, the capacity booster cell first acquires the radio resource load status per QCI class from its corresponding coverage cell. Then the capacity booster cell could consider whether the target coverage cell could provide similar user experience for the services after handover procedure. This information helps the capacity cell make a proper switch off decision.
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