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1 Introduction

During the latest RAN#94 pre-meeting email discussion for Rel-18, the potential justification and objectives of NR network energy saving were discussed and the draft WID RP-212709[1] was provided based on the outcome of the email discussion.
However, there are still several points of the objectives/descriptions need to be further discussed and confirmed in RAN#94e meeting. In this contribution, we share our views on the undetermined objectives and propose our modification.  
2 Discussion 
Views on justification:
The network energy saving is epically vital for the operators, from both the aspect of environment protection and operating costs reduction. China Telecom has been focused on this issue for some time, we also have conducted some experiment on some typical techniques for network energy saving, evaluate and identify the strengths and weaknesses of them. 
The last paragraph in justification summarizes the potential solutions for the study, which were moved here by moderator from objective 3. In our understanding, the motivation of this part is to summarize the potential aspects for enhancement and give guidance for the further study. We are fine with the content since the potential techniques proposed in former discussion were mostly included here. In the RAN# 94 pre-meeting email discussion, some companies disagreed to include this part in the objective for the reason that the description is a little detailed and may limit the study. However, we think the potential aspects for energy saving should be part of objective 3, so that the study can be more converged and efficient. And the wording could be more general, which can be found in our views on objective 3. 
We propose the following modification to justification with change tracks:
	Network energy saving is of great importance for environmental sustainability, to reduce environmental impact (greenhouse gas emissions), and for operational cost savings. As 5G is becoming pervasive across industries and geographical areas, handling more advanced services and applications requiring very high data rates (e.g. XR), networks are being denser, use more antennas, larger bandwidths and more frequency bands. The environmental impact of 5G needs to stay under control, and novel solutions to improve network energy savings need to be developed.

Energy consumption has become a key part of the operators’ OPEX. According to the report from GSMA [1], the energy cost on mobile networks accounts for ~23% of the total operator cost. Most of the energy consumption comes from the radio access network and in particular from the Active Antenna Unit (AAU), with data centres and fibre transport accounting for a smaller share. The power consumption of a radio access can be split into two parts: the dynamic part which is only consumed when data transmission/reception is ongoing, and the static part which is consumed all the time to maintain the necessary operation of the radio access devices, even when the data transmission/reception is not on-going.
Therefore, there is a need to study and develop a network energy consumption model, KPIs, an evaluation methodology and to identify and study network energy savings techniques in targeted deployment scenarios. The study should investigate how to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, potential UE assistance information, and information exchange/coordination over network interfaces.


Views on objective1：
Adopting the relative model for the network energy consumption model can be a good start point, which can avoid the detail discussion on parameters and evaluate the energy consumption efficiently. This model should be applicative for both DL and UL. However, the TR 38.840 can only provide the framework for energy consumption model, further details can be derived from the current literatures and specifications (e.g. 3GPP TS 38.913[2]), and the reference can be both absolute and relative model. What’s more, impact of factors, e.g. spatial/frequency/power domain factors, on the energy consumption should be reflected by the energy consumption model.
We propose the following modification to objective 1 with change tracks:
	1. Definition of a network energy consumption model [RAN1]

· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the network side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, network load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations. The details of the model could be derived from both the absolute and relative models in existing literatures and specs (e.g. TS 38.913), and should reflect the impact of factors in multiple domain.


Views on Objective 2:

At least SLS should be conducted for the evaluation. And for some techniques that may have impact on the frequency-time allocation and performance, the LLS may also needed. And for the KPIs, we think the energy efficiency should be included at least. The energy efficiency can reflect the balance of network performance and power consumption, which is a KPI included in TS 38.913. and be used as the indicator for the evaluation on network energy consumption in the ITU-T [3] earlier studies. 
We propose the following modification to objective 2 with change tracks:
	2. Definition of an evaluation methodology and KPIs [RAN1]

· The evaluation methodology should target for evaluating system-level network energy consumption and energy savings gains, as well as assessing/balancing impact to network and user performance (e.g. spectral efficiency, capacity, UPT, latency), energy efficiency, and UE power consumption/complexity. The evaluation methodology should not focus on a single KPI, and should reuse existing KPIs (e.g. energy efficiency(EE)) whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.



Views on objective 3:
Since there are multiple potential solutions for the network energy saving, in order to converge the study,  as we mentioned above, we suggest to include the potential aspects for techniques generally in the objective 3.
We propose the following modification to objective 3 with change tracks:
	Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception [RAN1, RAN2, RAN3, [RAN4]]
· The potential techniques should include techniques in time/frequency/spatial/power domain, The UE assistance information and intra-network information exchange/coordination. 

· Other solutions should not be precluded. 


Other views: views on scenarios

The prioritized scenarios for the study were also nicely summarized by the moderator in the draft SID. We are supportive to prioritize the idle/empty and low/medium load scenarios according to our experiment results that the energy consumption under these conditions has great potential to be enhanced. We are generally fine with all the scenario listed and prefer to study the FR1 scenarios first since the deployment is more common world-wide.
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