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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[2]
Draft TR 28.813 0.1.0: Study on new aspects of Energy Efficiency (EE) for 5G

3
Rationale

Traditional energy saving (ES) solutions include centralized energy saving solution and distributed energy saving solution. TS 28.310 [1] clause 6.2.1 gives an overview about the ES solutions for the scenarios where the capacity booster cell is fully or partially overlaid by the candidate cell(s). The cell activation/deactivation decision is typically based on the load information of the related cells and the energy saving policies (like the allowed ES time period, ES candidate cell relations) without special considering information such as service type of cell load, etc. Since the 5G system is expected to be able to provide support for a variety of different communication services such as eMBB services, URLLC services, MIoT services and V2X services, etc., the content of different communication services needs to be considered for cell activation/deactivation decision to reach a more efficient ES.

This key issue studies whether and how to support a balance between ES and SLA assurance for NG-RAN ES based on service types. For example, if 3GPP management system only considers ES from traditional cell load point of view, then it may not take good care of SLA assurance. If 3GPP management system takes too much care about the SLA aspect, the ES aspect may not be fulfilled very well, therefore, there needs a balance between ES and SLA assurance. In particular, this KI addresses:

-
Which kind of service content information is needed for ES? For example, ES may be needed for the services which consume more energy and may not be needed for others service consuming less energy.

-
How does 3GPP management system know about the service content information of the ES related cells?

-
How does 3GPP management system use the service content information of the ES related cells to achieve a balance of ES and SLA assurance?

4
Detailed proposal

This document proposes the following changes in TS 28.813 [2].

	1st Change


4.X
Key Issue #Y: Service-oriented energy saving

4.X.1
Description

Energy Saving (ES) technologies for wireless networks require comprehensive consideration of ES effects, user experience. Typical user experience such as low latency, high data rate, should be considered with ES, and low service recovery response time which means gNB should be activated fast from dormancy state is also very important for Users.
At present, typical wireless network ES technologies for 5G include silence with symbol level, physical channel level, and board-level. The impact on the SLA is also different, here we provide some analysis and suggestions.

Latency: For symbol-level silence, the basic principle is that when the 5G gNB detects that some downlink symbols have no data to send, it turns off the Rf hardware, thereby reducing the power consumption of the base station, and basically has no effect on the user's latency. In order to achieve silence for more moments, one implementation method is to collect the package and send it. For delay-sensitive services, it is necessary to comprehensively consider the latency requirements, set a reasonable cycle of collecting packets, and then shut down the Rf in the time domain.

Data Rate: Channel silence refers to the technology of multi-channel base stations (64/32 channels) by muting some RF channels of the base station with low traffic, thereby reducing the power consumption of the base station. Turning off half of the channels will cause signal received power loss of about 6dB, directly causing a significant drop in the throughput of cell edge users and also the capacity. For services with higher throughput requirements, when the user channel environment deteriorates, it is necessary to consider that the coverage cannot be reduced.

Low service recovery response time: For complete board-level silence, there are currently two implementation schemes, one is deep dormancy: the base station turns off the power amplifier, radio frequency and digital channels, and only the most basic digital interface circuit work is retained; the other is light dormancy: the base station turned off Analog devices such as 5G AAU power amplifiers. Deep dormancy and light dormancy have different service recovery response time. It is recommended to enable deep dormancy in scenarios where the 4/5G col-coverage area and 4G can carry the whole traffic and the 5G cell’s service recovery capability is not high (minute level). If the 5G cell has fast business recovery capability (second level) in the scene, light dormancy will be better.
4.X.2
Potential solutions

4.X.2.1
Potential solution #Y-1: <Potential Solution Title> 

4.X.2.1.1
Introduction

To study the relationship between SLA, energy-saving effects and measures.
4.X.2.1.2
Description

One way is to adopt different energy-saving combinations based on SLA levels.
	End of change


