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Abstract of the contribution:

This contribution introduces a scenario for energy efficient node utilization in EPC.

1. Discussion

Figure 1 shows with blue bars a typical daily traffic curve (from annex A in 3GPP TR 32.826) over the 24 hours of a day. Note that there is not an a priori firm correlation between the ordinate values (like max relative traffic load, e.g. at 10:00 or 16:00) and maximum load parameters within the system (e.g. maximum MME load or maximum SGW load), but rather it depends on operators planning/dimensioning, which has to consider factors like acceptable congestion probabilities. The nature of the traffic is not clearly described, but we assume 

-
that it is mainly (aggregated) data volume (i.e. relevant for SGW and PGW), and 

-
that it has a loose correlation with control plane traffic (i.e. relevant for MME, e.g. based on a plausible traffic mix of voice and data services; yet, periodic idle mode signaling might smooth out the peaks).  

We can assume further that traffic varies also between days, e.g. more traffic on workdays before and after holidays (when people usually exchange more planning information and news), and that special events (TV broadcast, festivities) may skew the curve well by 100%. Even under these conditions alarm limits should not be reached. 


Figure 1: typical daily traffic curve (taken from 3GPP TS 32.826)

Due to the peaked nature of the traffic curve and observing the alarm limit with some safety margin, it is possible to identify quite a large target time window for energy saving. The amount of saving, in other words, the average fraction of server capacity which can be turned off, is still to be determined, but seems to be more than 50%. 
Figure 2 shows a likely load distribution scheme within EPC, ignoring the energy efficiency target. As shown in a previous analysis, for a significant portion of the 24 hours (off peak hours) the EPC nodes will not exceed 25% of the maximum capacity, if the simple averaging/load balancing is employed. 
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Figure 2: EPC load scenario (off peak hour) with standard load balancing


In contrast, the situation with load concentration employed is shown in Figure 3. It is visible that the considered load situation can be handled by fewer MMEs, SGWs and PGW (while still staying in the admissible load regime, avoiding alarms); the other EPC nodes of these types can be kept powered off, and thus the energy is saved correspondingly. 
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Figure 3: EPC load scenario (off peak hour) with load concentration for the purpose of energy saving

Conclusion: 
For the purpose of energy saving in EPC deployments with load redistribution / concentration should be supported.
2. Proposal

Based on the above analysis, it is proposed to consider the following scenario in TR 23.8xy.
Beginning of Change

5.x Scenario x: Energy efficient node utilization through load concentration during off-peak times

5.x.1 Scenario description

In this deployment scenario it is assumed that the operator has configured pools of MMEs and/or S-GWs to serve the EUTRAN. These resource pools are typically dimensioned for peak loads. This means that the number of user plane gateways (e.g. S-GW and P-GW) and control plane entities (e.g. MME) deployed and operated are dimensioned according to the maximal number of UEs and their traffic demand.

However, given that most of the time, the load in the network is far from the dimensioned peak rate, plus the fact that during certain times (e.g. night hours), the network load is rather low, operators can expect significant energy saving opportunities through switching unnecessary core network resources/nodes to energy conservation mode when they are not needed. 

5.x.2 System enhancements

In order to allow energy savings by switching unnecessary core network resources/nodes to energy conservation mode during off-peak times, load re-distribution/concentration mechanisms are needed that allow the network to move users/sessions from underutilized core network nodes (e.g. P-GW, S-GW, MME) to other nodes.
5.x.3 Evaluation
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