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Discussion
1 Introduction 
During 3GPP TSG-RAN Meeting #58, the study item description on energy saving enhancement for E-UTRAN was approved [1]. The study item description clarifies that the impact on QoS for end users during energy saving operation was briefly touched during the previous work. It further describes as follows:
In the current solutions, the network energy saving switching on/off is transparent for the users, and the only noticeable impact is that QoS of some users may be reduced when switching off high capacity nodes. Users paying additional fee to access services with higher QoS may not be in favour of accepting a lower QoS due to Energy saving. Therefore, this case should be identified and corresponding solution could be further studied.

As a basic step for fulfilling the recommendation in the above description, Rel-12 inter-eNB energy saving is viewed in the aspect of QoS and subscriber type. Furthermore, several proposals are drawn.
2 Discussion
The UE-AMBR and QoS parameters, e.g. QCI, ARP, GBR, and MBR are kept unchanged unless they are reassigned by the EPC. Therefore, if the impact on QoS is confined to the impact in the UE-AMBR and QoS parameters, there is not much an issue in the inter-eNB energy saving. However, even if the UE-AMBR and QoS parameters remain the same, there is a possibility that a UE experiences packet drops and/or per packet delays that may exceed a given packet delay budget [2] under certain circumstance, e.g. congestion-related circumstance. Throughout this paper, it is assumed that the QoS impact in the study item description refers to the practical impact in the quality of service, e.g. packet drop, packet delay.
If a cell is turned off, neighbor cells of the turned off cell may have more serving UEs than it used to. Sometimes, this may possibly lead to the congestion in the neighbor cells. Regarding this, basically two approaches may be taken into account:
· Proactive approach; and
· Reactive approach.
Examples of the proactive approach may include e.g. well-defined cell switching off requirement. One example of the reactive approach may be subscriber type-aware treatment. The proactive approach alone may considerably prevent the congestion caused by energy saving. However, it is worth to consider the reactive approach as an insurance for the case the proactive approach does not perfectly prevent the congestion. This paper concentrates upon the reactive approach.
QoS and subscriber type consideration for non-overlapping scenario
As indicated in [1], the scope of the study includes:
· Inter-eNB energy saving solution for non-overlapping scenario.
· Initial evaluation of a possible inter-eNB energy saving enhancement for overlapping scenario, e.g. switching on enhancement, considering UEs QoS requirement or subscriber type, etc.
· Potential solutions to guarantee end user’s experience in energy saving.
· Potential solution for intra-LTE inter-eNB switching on enhancement e.g. by selecting adequate nodes to be switched on.
· Identify intra-RAT energy saving issues and study corresponding energy savings solutions based on the defined use cases, requirements and deployment scenarios identified under Small Cell Enhancements Study Item(s).
Note: The study related to small cell enhancement will be updated based on the progress and outcome of Small Cell Enhancement SI. 
It clearly describes that the inter-eNB energy saving enhancement for overlapping scenario may possibly be made considering QoS requirements or subscriber types of UEs.
On the other hand, it has been pointed out in [3] that the continuity of LTE coverage is guaranteed while the QoS of some services may be impacted in general for non-overlapping scenario. It is anticipated that impact on the QoS for non-overlapping scenario will not be less than that for overlapping scenario since those cells that are subject to the energy saving for overlapping scenario are booster cells. Thus, it is proposed:
Proposal 1: To consider QoS requirements and subscriber types of UEs for non-overlapping scenario also.
Relation with User Plane Congestion management (UPCon) WI
The work item description on UPCon was approved in 3GPP TSG-SA Meeting #58: The aim is to make efficient use of available resources to support the optimal mix of high priority services and applications, and users with premium subscriptions, while maintaining the user experience, and supporting as many active users as possible [4]. Prioritization of traffic and entailed traffic adjustment solution are expected to be available if the requirements of the WI are achieved, which leads the following:
Observation 1: QoS impacts demonstrated in the study item description may be mitigated if proper solutions are derived from the UPCon WI.
   The situation where a turned off cell provokes neighboring cells’ overload and, as a result, impacts QoS of UEs in those cells, can be viewed as an example of the user plane congested situation in the sense that this situation may appreciate efficient use of available radio resources. Hence, it is proposed 
Proposal 2: To mitigate the QoS impacts in the inter-eNB energy saving for both non-overlapping and overlapping scenarios with solutions provided by UPCon WI.
3 Conclusion
In this paper, Rel-12 inter-eNB energy saving has been investigated in the aspect of QoS requirement and subscriber type and two proposals are made:
Proposal 1: To consider QoS requirements and subscriber types of UEs for non-overlapping scenario also; and
Proposal 2: To mitigate the QoS impacts in the inter-eNB energy saving for both non-overlapping and overlapping scenarios with solutions provided by UPCon WI.
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