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1. Introduction
In this paper, based on the papers contributions [1~3] made during 3GPP TSG-RAN WG3 Meeting #80 on non-GBR user experience for overlaid energy saving scenario, the paper proposes a text proposal for TR 36887.
2. Text proposal
4
Inter-eNB energy saving enhancement for overlaid scenario
4.1 
Study on inter-eNB scenario 
4.1.1
Description of scenario 
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 [3], 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 4.1-1: Overlaid scenario
Figure 4.1-1 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.
4.1.2
Solutions description
3.  Text proposal
4.1.2. Solution description
4.1.2.x Solutions with QoS experience of non-GBR services considered
Problem descriptions
One of the objectives of inter-eNB energy saving enhancement is to seek solutions with UE QoS experience and subscriber type considered. Currently, when switching off energy saving cells, QoS could be guaranteed only for GBR bears since the capacity cell would either accept or reject the specific GBR bears according to the QoS parameters and its resources available. However, for non-GBR services, there may be user experience degradation when energy saving cell goes into dormant state. Thereby, the following solutions on switch off enhancement are proposed with the QoS experience on non-GBR services considered. 
Alternative1: Coordination of PRB usage per QCI class 
If the load of energy saving cell has reached the ES threshold, before go into dormant state, the capacity booster cell first acquires the PRB usage per QCI class of its corresponding coverage cell. Then the capacity booster cell could estimate whether the target coverage cell could provide the needed QoS user experience for non-GBR services with different QCIs after handed over procedure. If the Qos requirement for bears with different QCI classes could be satisfied, the capacity booster cell could go into dormant state.  
Alternative 2: Use of UE-AMBR or list of E-RAB   
In this solution, the UE-AMBR or the E-RABs To Be Setup List of the UE served by the capacity booster eNB 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 or the E-RABs To Be Setup List of each UE which camps on it. If the coverage eNB can allocate all resources which all of UEs request, 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.
Alternative 3: Non-GBR data rate requirements in HO Request     
In this solution the target eNB estimates whether it can meet the user QoS requirements for the UE being handed over for energy saving reasons after receiving the HANDOVER REQUEST message. If the conclusion is positive, the target eNB accepts the handover and sends HANDOVER REQUEST ACKNOWLEDGE message, otherwise it rejects the handover and sends HANDOVER PREPARATION FAILURE message. Subsequently, the source eNB goes into the dormant state only if it can hand over all the UEs connected to it.

The target cell should determine whether the remaining frequency resource could satisfy the UE’s QoS requirements. The target handover cell can convert the minimum data rate into the required bandwidth according to the estimated SINR. The minimum data rate estimation should be based on the minimum data rate for GBR bearers and estimated data rate for non-GBR bearers. For non-GBR bearers the estimated minimum rate may be based on statistics of that bearer usage in the source cell. 

In order to support this functionality the HANDOVER REQUEST message has to be enhanced to carry data rate requirements for non-GBR bearers.
Alternative 4: 

In this solution the core network provides an index to the eNB for each user and the eNB uses this to map to an ES strategy, similar to how SPID is used to map to different RAT/frequency priorities. The mapping is provided by OAM or included in the specification. This would enable different handling of QoS for different users in the scope of energy saving. As an example, the result could be that for a certain user, the ES cell is activated if this user is not being offered a certain minimum bit rate for a non-GBR bearer by the compensating cell. And that the ES cell may not be switched off if this user is currently served by the ES cell. This solution may be combined with solution 3.
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