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Discussion
1. Introduction
In the RAN3 #79bis meeting, new TR [1] including description for overlaid scenario was agreed. Possible solutions for switching on/off enhancement which considers UE QoS requirement or subscriber type were proposed. In this contribution, we propose solution for switching off the energy saving eNB while considering UE QoS requirement in overlaid scenario.

2. Discussion

2.1 Overlaid scenario
In TR 36.887 [1], the description for overlaid scenario is described as follows:
The scenario for inter-eNB energy saving enhancement for overlaid scenario and corresponding requirements are similar to the scenario 1 for inter-eNB energy saving as described in TR 36.927 [2], but with the addition that different cells may offer different QoS and the QoS requirements of the UEs may be considered when switching on/off the capacity booster cell(s). For LTE network deployment, one possible application scenario of energy saving is described hereafter.
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Figure 1. Overlaid scenario
Figure 1 shows the overlaid scenario in which E-UTRAN Cells C, D, E, F and G are covered by the E-UTRAN Cells A and B. Here, Cells A and B have been deployed to provide basic coverage, while the other E-UTRAN cells boost the capacity. When some cells providing additional capacity are no longer needed, they may be switched off for energy optimization. Conversely, the switched off cells may be activated when the network can benefit from the additional capacity they provide.
In principle, inter-eNB energy saving mechanisms should preserve the basic coverage in the network.
2.2 QoS degradation related to non-GBR bearers
In the existing Rel-9 solution, the capacity booster eNB autonomously decides to switch off, which is typically based on cell load information. When determining switching off, it hands over its serving UEs to the coverage eNB. After handover between two eNBs is completed, it sends deactivation indication IE including in eNB Configuration Update message to neighbouring cells and goes to the dormant mode. In this solution, that the capacity booster eNB enters into the dormant mode means successful handover toward the coverage eNB and guaranteeing GBR bearers, if there are UEs using GBR bearer. However, QoS for non-GBR bearers may be not guaranteed fully upon handover. Therefore, the existing Rel-9 solution cannot prevent QoS degradation related to non-GBR bearers.
2.3 Solution considering UE QoS requirement
In order to avoid QoS degradation related to non-GBR bearers by handover toward the coverage eNB when switching off the capacity booster eNB, the bearer level QoS parameter values assigned by the EPC can be considered as UE QoS requirement. The proposed solution maintains the existing Rel-9 solution and can additionally identify if the coverage eNB can guarantee QoS requirement of each UE served by the capacity booster eNB, before handover procedure for energy saving is performed. In this solution, the UE-AMBR or E-RABs To Be Setup List of the UE is used as UE QoS requirement. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR bearers of a UE according to [3]. E-RABs To Be Setup List includes E-RAB Level QoS Parameters which defines the QoS to be applied to an E-RAB. This solution is briefly illustrated as follows:

1. When the load of the capacity booster eNB is lower than the fixed threshold and this condition is unchanged during the certain time, the capacity booster eNB sends the message including the UE-AMBR or E-RABs To Be Setup List of each UE which camps on it to the coverage eNB.
2. Upon reception of the message from the capacity booster eNB, if the coverage eNB can allocate all resources which all of UEs request, it responds that these UEs can be handed over to it and their QoS requirements are able to be guaranteed fully. Otherwise, it responds that handover is not performed because QoS of each UE or a part of UEs which camp on the capacity booster eNB cannot be guaranteed.
3. If response from the coverage eNB means “possible”, the capacity booster eNB performs handover for its serving UEs toward the coverage eNB.
4. After handover is completed, the capacity booster eNB sends eNB Configuration Update message to neighbouring cells and switches off.
3. Conclusion
In this contribution, we discussed and proposed the solution which reflects UE QoS requirement to switch off the energy saving eNB in overlaid scenario.
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