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Decision/action requested

It’s asked for the group to discuss and approve the proposal of isCompensatingESCell relation in energy saving.
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Rationale

In the email approval of contribution [1] after the SA5 Kyoto meeting, comments were raised about the issues of using a single threshold to compare against DL and UL traffic loads measured in a cell. This discussion paper investigates these issues in more details, and recommands possible solutions.
The major issue in [1] is that it implies the symmetrical UL and DL traffic in a cell. However, it is not the case in the mobile Internet, as it points out in [3] that the traffic asymmetry is driven by the asymmetrical applications, where video streaming, file sharing, and web browsing consume most the DL traffic. The explosive growth of smartphone usage has made the case even worse to the point that the traffic asymmetry DL/UL ratio can be as high as 9 [3]. The study in [4] also confirms that cellular wireless networks suffer UL and DL throughput  imbalances due to UL /DL traffic asymmetry (data vs. control overhead traffic), network planning (optimization of DL/UL by operator policies), signal propagation effects and wear-off of radio front-end components.
Figures 1 and 2 below show an example of DL/UL coverage for multiple LTE cells that are overlaid by a UTRAN candidate cell, respectively. According to [1], LTE cells can enter energy saving, if the traffic loads (both for UL and DL) have been below the LoadThreshold longer that the TimeDuration. There is a major flaw with the ES trigger in [1], since the LoadThreshold has to be set to value aligned with the DL traffic, as the UL traffic is always below DL traffic; therefore, the UL traffic is never be taken into account. LTE cells may enter energy saving prematurely at the time the UL traffic is increasing.
In fact, the DL traffic of video streaming, file sharing, and web browsing applications are always generated by the UL traffic initiated by users. The increases of DL traffic are always followed by the increases of UL traffic. Therefore, it may make more sense to guage the UL traffic that is the source of traffic flow than the DL traffic that is the outcome of the source. 
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Figure 1: DL coverage of cell overlaid                                   Figure 2: UL coverage of cell overlaid
Figure 3 shows an example of asymmetrical UL/DL traffic loads with separate thresholds. This proposal was discussed in the email thread on the SA5 reflector, but was deemed too complicate. However, it may not be as complicated as some people have thought. As shown in Figure 3, a cell just needs to compare the UL/DL traffic loads against the UlLoadThreashold and DlLoadThreshold. A cell can enter the energy when both UL and DL traffic loads are below the UlLoadThreashold and DlLoadThreshold. A cell should only enter the energy saving when both UL and DL traffic loads are below the UlLoadThreashold and DlLoadThreshold.
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Figure 3: Example of asymmetrical UL/DL traffic loads with separate thresholds
Here are the proposals to the load threshold:

1. A single threshold to gauge both UL and DL traffic

The major flaw with this proposal is that UL traffic has never been taken into account that can result in premature energy saving activation at the time that the UL traffic is increasing.
2. A single threshold to gauge the UL traffic

This proposal is to gauge the UL traffic that is the source of DL traffic fluctuation. It may prevent the issue of the proposal #1.
3. Two thresholds to gauge both UL and DL traffic, respectively

This proposal is the ideal case, since a cell only can enter energy saving when both UL and DL traffic are below the respective threshold.  
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Detailed proposal
The group is asked to discuss the issues associated with asymmetrical UL/DL traffic loads, and to agree the two threshold proposal.
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