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1   Introduction
The discussions in RAN3#78 is summarized in [1]. In this document we further analyse the proposed solutions. We divide the solutions into two separate classes, and propose an outline solution for one of these classes as well as the proposed further studies on this class.
2   Background

In [1], a set of solutions are presented. 

The two solutions for switch on enhancements are presented as follows:

1. Before cell activation procedure is initiated, coverage cell should also take into account the QoS requirements of all the UEs which could be impacted by this decision. Deactivated cells should be activated only if they provide potential to offload traffic and free radio resources from the coverage cell in order to satisfy the QoS requirements. Determining the proximity of UEs with deactivated eNBs could be done using existing solution. 

2. When taking switch-on decisions (to switch on a neighbor cell), the eNB takes into account the QoS requirement, subscriber type, etc. for currently served UEs. The eNB may for example treat different subscriber types differently by using different thresholds.
It can be noted that the two solutions are quite different, aiming at solving two different QoS related problems. The first solution is aiming at restricting the activation only to cases where the activations will actually provide a benefit form QoS point of view. The second solution is aiming at trigger switch on earlier or later depending on the QoS requirements of the served UEs.

The solutions for switch off enhancements are presented as follows:
1. When taking switch-off decisions, the eNB takes into account the QoS requirement, subscriber type etc. for currently served UEs. The eNB may for example treat different subscriber types differently by using different thresholds.

2. The source eNB assesses whether the target eNB can provide the required level of QoS for the user before the handover. If the conclusion is positive, the source eNB initiates the handover and then proceeds to enter the energy saving state. In order to make this assessment the source eNB needs to know certain information about the UE QoS requirements, the target cell load and the radio conditions between the UE and the target cell. 

3. The target eNB decides whether it can answer the user QoS requirements after receiving the handover request during the admission control decision. If the conclusion is positive, the target eNB accepts the handover, otherwise it rejects the handover. For the target eNB to be able to assess whether it can satisfy the user QoS requirements it needs to receive certain information from the source eNB, specifically it needs to know the user QoS requirements and potentially CSI measurement results. 

Similar to the switch on enhancements, the solutions are aiming at two different aspects: Solution 1is similar as solution 2 for switch on: allowing different handling of different UEs. Solution 2 and 3 is aiming at predicting the QoS that can be achieved in the target cell. 
As can be seen above, the solutions can be grouped into two different classes:

a) Predict impact on QoS after a potential ES decision

b) Allow different handling of different UEs.

It should be noted that these two classes of solutions are aiming at slightly different problems and can therefore probably be combined into one solution in the end.
In the remainder of this document, we will discuss solutions for class b.
3   Discussion
In [1], the assumption is to re-use the existing inter-eNB scenario from TR36.927 [2]. One new aspect introduced in this SI is the ability to take QoS into account. Different eNB may offer different QoS. They may for example be configured with different bandwidth, thereby offering different peak bit rate. Similarly, on the uplink, cells with smaller radius can offer higher peak rates, since the UE is typically located closer to the eNB.

ES is closely related to QoS. By conserving power, it is possible that the QoS is affected. On the other hand, if the QoS is supposed to be not affected at all, it may be impossible to achieve any energy saving. Therefore, any solution should be designed in such a way that tan operator can make the necessary trade-off between impact on QoS and energy saving gain.

Observation: The solution should be designed in such a way that an operator can make the necessary trade-off between impact on QoS and energy saving gain

In order to make a better trade-off, it is beneficial to allow different UEs to be treated differently. A gold user may not accept any degradation, whereas a bronze user may accept energy saving. There may also be more advanced schemes, where subscriptions sold for enterprises may not accept QoS degradation during office hours, but may accept the degradation during non-office hours. Therefore, we believe that it is important is to allow a differentiated QoS for different users.
Observation: It is important to enable differentiated QoS for different users 

4   Possible Solutions 

A general solution where the principles of Rel10 ES are kept can be described as follow:

Switch on:  The decision to switch on is made in the eNB handling the coverage cell. The UEs are configured with an ES class (e.g. gold, silver, bronze). Similar as in Rel10, OAM configures the thresholds for when an ES cell should be activated (by using the X2 message). But OAM configures more than one threshold. For example, OAM can configure that an ES cell should be switched on in case a certain number of gold user are present in the coverage cell.

Switch off: The decision to switch off is made in the eNB handling the ES cell. The UEs are configured with an ES class (e.g. gold, silver, bronze). Similar as in Rel10, OAM configures the thresholds for when an ES cell should be activated. But OAM configures more than one threshold. For example, OAM can configure that an ES cell should never be switched off in case a certain number of gold user are present in the ES cell.

This solution contains (at least) two parts that should be discussed in more detail:
· How to define the different ES classes: Possible solutions include re-using SPID, defining a new ES class (similar to MDT consent) or re-using some other information available in CN (e.g. UPCON)

· How to control this from OAM: Is it enough to look at the number of UEs (in the local cell) or do we need to look at the load for different classes? In that case, do we need to report the load per ES class from neighbour cells (for the switch off decision)

5   Conclusion / Proposals
In this paper, we clarified that the solutions brought forward belongs to two different classes:
a) Predict impact on QoS after a potential ES decision

b) Allow different handling of different UEs.

We further outlined a possible solution for class (b) and identified two areas that need more studies. 

We propose that the above is taken into account when continuing the work in the ES SI.
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