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1   Introduction
The new SID [1] agreed in RAN#58 includes a set of areas for ES of SON. The areas can be divided into:
· Cell switching on enhancement
· Solutions for inter-eNB non-overlapping energy saving
· Impact on QoS for end users
· Small cell enhancement in R12
In the following sections, we discuss the scenario for these four areas.
2   Discussion 
2.1   Cell switching on enhancement
This area is justified as follows [1]:

Cell switching on enhancement has been introduced for inter-RAT energy saving scenario. Similar enhancement, e.g. IoT solution, probing, etc., have been discussed in the release 10 study item but not prioritized to be discussed during work item phase for intra-LTE energy saving scenario.

This area was discussed in the previous SI/WI for Rel11. In the WI phase, a number of solutions were discussed, but in the WI only one solution (probing) was included. One of the reasons for this was that inter RAT scenario was prioritized, and some solutions were not suitable for inter-RAT. Therefore we suggest to re-use the scenario developed in [2] also for this SI. This is defined in [2] as inter-eNB scenario 1 (see Figure 1).
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Figure 1. Inter-eNB overlapped scenario.
2.2   Solutions for inter-eNB non-overlapping energy saving
This area is justified as follows [1]:

There has not been enough attention on effective solutions for inter-eNB non-overlapping energy saving for E-UTRAN so far. In R10 study item, some potential solutions, e.g. OAM-based solution, signalling-based solution and hybrid-based solution, have been generally described; however, these solutions have not been fully discussed in R11, and the detail of the candidate solutions should be further identified.
This area was discussed in the previous SI/WI for Rel11. In the WI phase, some solutions were presented but no agreement was reached. Therefore we suggest to re-use the scenario developed in [2] also for this SI. This is defined in [2] as case 1 and 2 of inter-eNB scenario 2 (see Figure 2).
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Figure 2. Inter-eNB non-overlapped scenario
2.3   Impact on QoS for end users
This area is justified as follows [1]:

Another problem that was briefly touched upon during the previous work was the impact on QoS for end users during energy saving operation. In the current solutions, the network energy saving switching on/off is transparent for the users, and the only noticeable impact is that QoS of some users may be reduced when switching off high capacity nodes. Users paying additional fee to access services with higher QoS may not be in favour of accepting a lower QoS due to Energy saving. Therefore, this case should be identified and corresponding solution could be further studied.
This area has not been previously discussed. Depending on the energy saving mode, the QoS offered to the end user may be impacted. The current ES solution relies on using thresholds for the total load for deciding on whether to switch on a neighbour eNB. The decision to switch off is local to the eNB and also controlled by load thresholds. 

First of all, by switching off some cells, we reduce the available capacity, and the aggregated traffic by UEs with bursty traffic may create a capacity shortage that is difficult to predict. This may lead to a reduced perceived QoS (delays) for the end user. 
Secondly, the QoS offering from different nodes may differ. We can for example have different layers with different number of carriers for carrier aggregation. Also, the UL of small cells is likely to offer higher bit rates, compared to coverage limited UL of large cells.

Therefore we suggest to re-use the intra-LTE overlapped scenario as the base line scenario also for this area (previously depicted in Figure 1). But, the difference in QoS is even more evident in the case of inter RAT ES (UTRAN) where the other RAT may not offer the same services. Note however that the SI is limited to E-UTRAN so any solution to inter RAT ES is limited to solutions within E-UTRAN (unless we would decide to suggest a modified scope). Nevertheless, we believe that solution in the E-UTRAN scope can be used to improve scenarios for inter RAT ES (more specifically decision to power off an eNB). Therefore, we suggest that we should also consider the inter RAT scenario defined in [2] as inter-RAT scenario 1 (see also Figure 3)
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Figure 3. Inter-RAT overlapped scenario 1 [2].
2.4   Small cell enhancement in R12
This area is justified as follows [1]:

Furthermore, with considering the scenario and requirement of small cell enhancement in R12, energy efficiency is also a significant topic requiring further study. Therefore, once the small cell architecture is defined, the existing features need to be reviewed to verify their applicability and, if gaps are identified, the requirements for new solution or enhancements are to be studied.
 As described above, this area will be defined after the small cell is defined. Therefore, we suggest waiting for the progress in that SI before defining the scope in this SI.
3   Conclusion / Proposals
We propose that:

· We agree to divide the work in the following four areas:
· Cell switching on enhancement 
· Solutions for inter-eNB non-overlapping energy saving 
· Impact on QoS for end users
· Small cell enhancement in R12
·  we agree to include the scenarios defined in section 2
4   Reference

[1] RP-122035, New Study Item Proposal: Study on Energy Saving Enhancement for E-UTRAN.
[2] 3GPP TR 36.927, Potential solutions for energy saving for E-UTRAN 
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