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1 Introduction 
In RAN#81 bis meeting, the problem description and solutions are focus on user type and user experience related issues for overlaid energy saving scenario [1][2][3]. How to guarantee user experience of the original energy saving cells is still under discussion.
This contribution presents our considerations on the requirements of potential technical solutions for E-UTRAN energy saving overlaid scenario.
2 Discussion

2.1 Typical scenario of the overlaid energy saving enhancement
The typical overlaid scenario of energy saving enhancement is shown in Fig. 1 [4]. When E-UTRAN cell C is switched off, cell A could provide basic coverage for the users originally served by cell.
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Figure 1. E-UTRAN overlaid scenario
2.2 Discussion on user experience guarantee for overlaid scenario
Discussion on requirements of user experience in overlaid scenario 
As shown in Fig.1, all the cells in the deployment scenario are classified as two categories. One type of cells is basic coverage cell, such as cell A and B, which is mainly deployed for good cell coverage quality. While the other type of cells is boosting cell, such as cell C and D, etc, that is mainly deployed for providing users with high data rate service. For the specific user, each cell could only be selected as either basic coverage cell or boosting cell according to the signal quality and the radio resource usage. When some energy saving solution is performed, the four emerging cases need to be considered.

Case 1: One basic coverage cell works as the compensation cell, and one basic coverage cell is switched off as the energy saving cell.

Case 2: One basic coverage cell works as compensation cell, and one boosting cell is switched off as the energy saving cell.

Case 3: One boosting cell works as compensation cell, and one basic coverage cell is switched off as the energy saving cell.

Case 4: One boosting cell works as compensation cell, and one boosting cell is switched off as the energy saving cell.

For case 1, the user performance is guaranteed as the both the compensation cell and energy saving cell are provided good signal quality. When case 2 is considered, the problem is simply that the user performance degradation appears since the basic coverage cell cannot provide high date rate service. It could be easily conclude that there is no performance degradation in case 3 and 4 as boosting cell could provide both good coverage and high data service.
For the LTE network operation, telecom operators are willing to provide high quality and high date rate service. Therefore, the energy saving solution is effectively performed on the premise of high-quality network operation and maintenance. It’s reasonable to require compensation cells provide users with sufficient radio resource and guarantee all users’ continuous service but avoid overload and traffic congestion in the compensation cell. 
Observation 1: To guarantee user experience, users originally served by the energy saving cell should firstly handover to any compensation cell without the risk of traffic congestion due to the limitation of radio resource.
Discussion on the user experience and service type
Service priorities reflect on the QCI levels related with the aspects, such as QCI, ARP, APN-AMBR and UE-AMBR. All the above parameters are mostly utilized by the EPC, which indicate priorities of EPC bearers. For RAN side, QCI levels have great impaction on access control procedure, congestion control procedure scheduling algorithm design, etc. For each user in the connected mode, the S1-based or X2-based handover procedure could bring the Qos parameter information to the target cell, which is also the compensation cell in ES scenario, for indicating the requesting service quality. In order to make sure that all the active users in the energy saving cell could be successfully accessed to the compensation cell, the compensation cell must have enough radio resource reserved for dedicated EPC bearer to avoid the access rejection for the handover users, which is used for both GBR service and non-GBR service.
The drawbacks of the existing handover procedures based on either the S1interface or the X2 interface is that the energy saving cell could be switched off until the last user originally served by the energy saving cell has successfully finished the handover procedure and accessed to the target compensation cell. Any user is rejected due to the shortage of radio resource will lead to the failure of the energy saving solution.
To solve the above problem and a potential solution is given, firstly the compensation cell to obtain the total data rate of all users’ GBR service transferred in the dedicated bearers and the total data rate of all users’ non-GBR service. Then, the compensation cell could determine whether it could satisfy all users’ Qos requirements based on the bandwidth configuration and radio resource usage. When the handover procedures complete, some users in the compensation cell will suffer from performance degradation but maintain the service continuous according theirs Qos parameters and radio resource usage in the compensation cell. If there are some conflictions on reserved dedicated EPC bearer bandwidth and radio resource, the compensation cell could not allow any handover procedure of the users in the energy saving cell. The handover procedures from the energy saving cell (source cell) to the compensation cell (target cell) work more efficiently to avoid any user handovers back to the energy saving cell.
We can further discuss that the compensation cell could be configured larger bandwidth reserved for dedicated EPC bearers considering the potential bandwidth increment of the dedicated EPC bearers if the users successfully handover from the energy saving cell to the compensation cell.
Observation 2: To maintain the user performance and network service quality, the compensation cell could be configured larger bandwidth reserved for the dedicated bearer in case of potential bandwidth increment of energy saving users.

Proposal 1: It is suggested to exchange Qos parameters of the users potentially handover in the energy saving cell for the decision whether sufficient dedicated bearer bandwidth has been reserved for providing users handover from energy saving cell with satisfactory service rate.
3 Conclusions
This contribution presents our analysis and considerations on the user experience, we propose that:
Observation 1: To guarantee user experience, users originally served by the energy saving cell should firstly handover to any compensation cell without the risk of traffic congestion due to the limitation of radio resource.
Observation 2: To maintain the user performance and network service quality, the compensation cell could be configured larger bandwidth reserved for the dedicated bearer in case of potential bandwidth increment of energy saving users.

Proposal 1: It is suggested to exchange Qos parameters of the users potentially handover in the energy saving cell for the decision whether sufficient dedicated bearer bandwidth has been reserved for providing users handover from energy saving cell with satisfactory service rate.
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Annex -Text Proposal

4.1.2
Solutions description

4.1.2.1 Problem description

An operator may offer different types of subscriptions to differentiate users along the offered QoS. Hence, the operator may want to apply a different trade-off for different subscriber types while users with traditional service should be considered in high priority. It may also be beneficial for an operator to use different energy saving strategies for different subscription types using specific devices, e.g. MTC devices, low cost MTC devices, and Public Safety Devices. 
Currently QoS is indicated by the EPS by means of standardised S1AP IEs. Further possibilities to efficiently support different energy saving strategies for different subscriber types could be studied.  In principle, users originally served by the energy saving cell should firstly handover to any compensation cell without the risk of traffic congestion due to the limitation of radio resource.
The study should be limited to Energy Saving specific scenarios, since the impact of switching off one or more cells is greater than in other scenarios where cells are not switched off. 
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