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1 Introduction 
In this paper, a summary is made based on the papers submitted and discussion made during 3GPP TSG-RAN WG3 Meeting #79bis [1] – [12]. The proposed switch-on and switch-off enhancements for the overlaid scenario are described. Furthermore, offline discussion is summarized.
2 Proposed solutions

2.1
Switch-on enhancement

2.1.1
Solutions description
Solution 1.A
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.


Solution 1.B
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.



Solution 1.C
The coverage eNB may indicate the amount of resources that needs to be shared by the capacity booster cell. The capacity booster eNB may decide whether to enter the intra-eNB energy saving mode, where e.g. MBSFN subframes are abundantly configured for the capacity booster cell, or to switch the capacity booster cell on normally:

· If the amount of resource to be shared is lower than a well-defined threshold, the capacity booster eNB may enter the intra-eNB energy saving mode for the capacity booster cell; or
· Otherwise, the capacity booster cell is normally switched on.
The enhancement is based on the alternatives where the coverage cell may know the amount of resources serviced by the capacity booster cell. The coverage cell may need to retrieve proximity information of UEs to be aware of the amount of resources to be shared.
Solution 1.D

The solution is based on comparison at the macro of the IoT measurements collected from the pico cells. By analysing current IoT figures, the controller of the macro/umbrella cell can identify the right wake up - target, i.e. there is a fair chance that the most appropriate pico/femto cell(s) is/are activated. The strategy to wake up cells could be to activate the cells one by one. In case the near-overload situation is not resolved the next target could be chosen. It might be worth to define cell individual thresholds either by OAM/network planning means or to find the thresholds by means of SON ("self-learning").
The IoT measurements may be normalized by subtracting the pathloss between the macro and the pico.
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2.2
Switch-off enhancement

2.2.0
QoS degradation

The current handover and admission control mechanisms could avoid QoS degradation during the handover procedure before switching off a capacity booster cell. However, the user may experience QoS degradation related to non-GBR bearers after handover for energy saving reason. It is noteworthy that default bears are non-GBR bearers.
Furthermore, radio resource limitation in the coverage cell due to energy saving may take place, in which case the radio bearer requests from a connected mode UE or an idle mode UE may be rejected. Such radio resource limitation may trigger switch-on of the capacity booster cell(s).
Intel/KPN:

The user may experience QoS degradation related to non-GBR bearers when handed over from a small cell to a macro cell for energy saving reason.
NEC:

The current handover and admission control mechanisms could handle avoiding of QoS degradation during the handover procedure before cell switch OFF.

Fujitsu:

UEs QoS requirements can be guaranteed during the handover procedure before switching off an ES cell. Radio resource limitation in the coverage cell due to energy saving reason should be avoid, in which case the radio bearer requests from a connected mode UE or an idle mode UE may be rejected.
Therefore we propose that RAN3 kindly discuss the following open issues:

1. What parameter(s) can be used to indicate the UEs QoS requirements?

2. What parameter(s) can be used to indicate UEs subscriber type?

3. Which cases as follow should be studied for inter-eNB energy saving enhancement considering UEs QoS requirement or subscriber type?

   - Connected Mode UEs in handover before switching off an ES cell

   - Connected Mode UEs request new radio bearers in the coverage cell after switching off the ES cell

   - Idle Mode UEs request radio bearers in the coverage cell after switching off the ES cell
2.2.1
Solutions description

Solution 2.A
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.

Solution 2.B
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 UE measurements of the target cell. All this information is already available to the eNB.
Solution 2.C
The target eNB decides whether it can meet the user QoS requirements for UE being handed over for energy saving reasons after receiving the handover request. If the conclusion is positive, the target eNB accepts the handover by sending Handover Request Ack message, otherwise it rejects the handover and sends Handover Preparation Failure message.

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. Information related to GBR bearers (including QoS parameters and UE measurements) is already available in the HANDOVER REQUEST, however not all information related to non-GBR bearers and especially their current usage is.
The handover target cell should determine whether the remaining frequency resource could satisfy the UE’s QoS requirements. For simplicity, the target handover cell could convert the minimum data rate into the required bandwidth according to the estimated SINR, if the service type is the GBR service. Another important element is whether the UE’s QoS level could be degraded. Therefore, the target handover cell only needs to provide smaller bandwidth to maintain the lower QoS requirement. The default premise is that the UE’s QoS requirements are attached in the handover request message.
Solution 2.D

After the energy saving cell is switch off, it may provoke neighboring cells’ overload and, as a result, impacts QoS of UEs in those cells. It can be viewed as an example of the user plane congested situation. To mitigate the QoS impacts, the solutions provided by UPCON WI [13] could be re-used.
Solution 2.E
The solution considering UE QoS requirement is to use the UE-AMBR of the UE. 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 23.401. If the coverage eNB can support this value of the UE which camps on the energy saving eNB which wants to go into dormant mode, this UE is able to be handed over to it. Before performing handover procedure for switching off due to energy saving, in order to check on whether the coverage eNB can accommodate the UE-AMBR of the UE, the energy saving eNB may provide the coverage eNB with the UE-AMBR of the UE it covers. If it receives a positive response from the coverage eNB, each UE of the energy saving eNB are handed over to the coverage eNB, otherwise, handover is not performed.
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3 Discussion
The report of TSG-RAN Meeting #59 includes:

12.4.10
REL-12 Study on Energy Saving Enhancement for E-UTRAN


[New SI: 580046, FS_Netw_Energy_enh_LTE, 12/2013]

RP-130140
Status report for SI Study on Energy Saving Enhancement for E-UTRAN, rapporteur: CMCC
RAN3
Report

REL-12
FS_Netw_Energy_enh_LTE

580046, SID: RP-122035; RAN #58: 0%, Dec.13;

discussion:
Ericsson: scenario/requirements for intra-LTE ES enhancements for overlapping cells 



missing under open issues





CMCC: was not indicated as open issue in RAN3 and unclear what needs to be studied





Ericsson: unclear what overlapping cells means; also in email discussion it was not possible 


to highlight the considered scenario





CATT: scenario is clear from REL-10

conclusion:
noted, approved: 5%, Dec.13; scenario to be looked at is the same as in section 6 of TR 



36.927
The scenario 1 in section 6 of TR 36.927 is described as follows:

When operators deploy the LTE network, one possible application scenario of energy saving is described hereafter.
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Figure 6.1.1-1. Inter-eNB scenario 1 for energy saving
Figure 6.1.1-1 shows scenario1 in which E-UTRAN Cell C, D, E, F and G are covered by the E-UTRAN Cell A and B. Here, Cell 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. In this case, both the continuity of LTE coverage and service QoS is guaranteed. 

If all cells have the same multiple PLMNs in a network sharing scenario, there are no issues with the solutions to scenario 1. Limitations related to other network sharing scenarios are not included within this Study Item.
In general, inter-eNB energy saving mechanisms should preserve the basic coverage in the network.
During the offline discussion in TSG-RAN WG3 Meeting #79bis, it has been revealed that companies have different understandings on the interpretation of the report. Further clarification is needed whether the report might have unintentionally limited the scope of the study on the QoS impact regarding the inter-eNB energy saving enhancement for overlaid scenario.
4 Conclusion
The proposed switch-on and switch-off enhancements for the overlaid scenario have been described. Furthermore, offline discussion has been summarized.
It is proposed to assume section 2 as a baseline for the further study.
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