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1. Introduction
In the last meeting, new TR [1] including scenario description for overlaid scenario was agreed. Also, possible solutions switching on/off the energy saving eNB considering UE QoS requirement or subscriber type were proposed. In this contribution, we propose switching off solution considering UE QoS requirement in overlaid scenario.

2. Discussion

2.1 QoS degradation
In Rel-9, the solution is that the capacity booster eNB autonomously decides to switch off, which is typically based on cell load information. When determining switching off, the capacity booster eNB 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, the fact that the capacity booster eNB enters into the dormant mode means that its handover toward the coverage eNB is performed successfully. However, QoS of each UE is not guaranteed fully upon handover for non-GBR bearers. 
2.2 Solution considering UE QoS requirement
In order to avoid QoS degradation by handover performed before switching off the capacity booster eNB, the bearer level QoS parameter values assigned by the EPC are considered as UE QoS requirement. The proposed solution maintains Rel-9 solution and adds checking on whether the coverage eNB can guarantee QoS requirement of each UE before handover procedure. In this solution, the UE-AMBR of the UE or E-RAB lists each UE request 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]. Also, E-RAB list includes the bearer level QoS parameter values as mentioned above. Before starting handover procedure to switch off, the capacity booster eNB provides the coverage eNB with the UE-AMBR of the UE or E-RAB lists each UE request. If the coverage eNB can allocate all resources corresponding to information transmitted for all of UEs which camps on the capacity booster eNB, these UEs can be handed over and their QoS requirements are able to be guaranteed fully. Otherwise, handover is not performed because QoS of each UE cannot be guaranteed.
3. Text proposal for TR 36.887

We propose that the solution for switch off enhancement is added to the TR.
* * * Beginning of TP * * *

4.1.2 Solutions description

4.1.2.x Switch off enhancement

Solution x
In order to avoid QoS degradation by handover performed before switching off the capacity booster eNB, the bearer level QoS parameter values assigned by the EPC are considered as UE QoS requirement. The proposed solution maintains Rel-9 solution and adds checking on whether the coverage eNB can guarantee QoS requirement of each UE before handover procedure. In this solution, the UE-AMBR of the UE or E-RAB lists each UE request is used as UE QoS requirement. Before starting handover procedure to switch off, the capacity booster eNB provides the coverage eNB with the UE-AMBR of the UE or E-RAB lists each UE request. If the coverage eNB can allocate all resources corresponding to information transmitted for all of UEs which camps on the capacity booster eNB, these UEs can be handed over and their QoS requirements are able to be guaranteed fully. Otherwise, handover is not performed because QoS of each UE cannot be guaranteed.

* * * End of TP * * *

4. Conclusion
In this contribution, we discussed the solution which reflects UE QoS requirement to switch off the energy saving eNB in intra-LTE overlaid scenario and proposed a text to be added in TR 36.887 that captures the solution.
5. References

[1] draft TR-36.887 for Study on Energy Saving Enhancement for E-UTRAN
[2] R3-130653, “Energy Saving Enhancements to guarantee user QoS”, Intel Corporation, KPN
[3] TS 23.401[image: image1.png]



