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1. Introduction
In [1], the motivation and potential objectives are provided for network energy saving, which is desirable for both environmental sustainability and operational cost savings.
In this contribution, we express our views on the study of network energy saving and modifications are made based on the draft SID.
2. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Discussion on network energy saving study
Time domain sleep is an efficient method to reduce network energy saving for low load traffic cases. The network can go to light or deep sleep when there is no data transmission on slots or symbols based on implementation. However, the symbols with SSB or SI transmission should be kept active. So enhancement can be studied to reduce unnecessary SSB/SIB transmission or increase SSB/SIB periodicity.
For example, when SSB/SIB in one band providing DL timing/frequency synchronization, paging and system information for multiple bands, the bands without SSB/SIB can have more flexibility and more time to go to sleep when no active UEs are served. With increased transmission periodicity of SSB/SIB on some other bands, gNB will have more time slots or symbols for sleep.
However, legacy UEs may have problems to work on such bands with SSB/SIB less or reduced SSB/SIB periodicity transmission. But new 5G bands will apparently benefit from such schemes. So it is important to make sure that the R18 network saving study includes both backward compatible schemes and non backward compatible schemes that can be applied to newly allocated 5G bands, such as 6GHz. The justification part can be modified to include such description, and potential enhancement examples can be added to the objectives.
Proposal 1: The R18 network saving study should include both backward compatible schemes and non backward compatible schemes that can be applied to newly allocated 5G bands.
For all the enhanced schemes, regardless of backward compatible schemes and non backward compatible schemes, impact on KPIs of gNB and UE should be considered. The impact on some of KPIs can be evaluated by system-level simulation, such as those listed in the second objective, e.g.spectral efficiency, capacity, UPT, latency, while some others may be qualitative, such as the handover performance, call drop rate, etc. The dynamic adaption of transmissions and/or receptions in time, frequency, spatial, and power domains should avoid negative impact on KPIs of gNB and UE.
Proposal 2: The dynamic adaption of transmissions and/or receptions in time, frequency, spatial, and power domains should avoid negative impact on KPIs of gNB and UE.

Then the following modification is proposed for the SID.
------------------------------------------------------------------
3	Justification
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.	Comment by David mazzarese: Some comments asked to move this part back to objective 3.
The network saving study should include both backward compatible schemes and non backward compatible schemes that can be applied to newly allocated 5G bands, such as 6GHz.
For all the enhanced schemes, regardless of backward compatible schemes and non backward compatible schemes, impact on KPIs of gNB and UE should be considered. The KPIs include quantitative ones that can be evaluated by system-level simulation, such as those listed in the second objective, e.g.spectral efficiency, capacity, UPT, latency, and also qualitative ones, such as the handover performance, call drop rate, etc. Negative impact on such KPIs should be avoided.
[1] [bookmark: _Ref73190176]GSMA, 5G energy efficiencies: Green is the new black, https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=54165956&file=241120-5G-energy.pdf

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objectives of the study are the following:

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.

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 whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, without impact on KPIs of gNB and UE [RAN1, RAN2, RAN3, [RAN4]]

The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed. The following example scenarios (mapping between scenarios and network loads is left to the study) including single-carrier and multi-carrier deployments are used as the starting point for discussion on prioritized scenarios for the study. 
· Urban micro in FR1, including TDD massive MIMO (note: this scenario can also model small cells)
· FR2 beam-based scenarios (note: this scenario can also model small cells)
· Urban/Rural macro in FR1 with/without DSS (no impact to LTE expected in case of DSS)
· EN-DC/NR-DC macro with FDD PCell and TDD/Massive MIMO on higher FR1/[FR2] frequency

Note 1: legacy UEs should be able to continue accessing a network implementing Rel-18 network energy savings techniques, with the possible exception of techniques developed specifically for greenfield deployments.

The study should coordinate with SA5 and RAN4 as needed.

------------------------------------------------------------------
3. Conclusion
In this contribution, we provide our consideration on R18 study of network power saving, and the following proposal and modification of the SID is made. 
Proposal 1: The R18 network saving study should include both backward compatible schemes and non backward compatible schemes that can be applied to newly allocated 5G bands.
[bookmark: _GoBack]Proposal 2: The dynamic adaption of transmissions and/or receptions in time, frequency, spatial, and power domains should avoid negative impact on KPIs of gNB and UE.
Then the following modification is proposed for the SID.
------------------------------------------------------------------
3	Justification
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.	Comment by David mazzarese: Some comments asked to move this part back to objective 3.
The network saving study should include both backward compatible schemes and non backward compatible schemes that can be applied to newly allocated 5G bands, such as 6GHz.
For all the enhanced schemes, regardless of backward compatible schemes and non backward compatible schemes, impact on KPIs of gNB and UE should be considered. The KPIs include quantitative ones that can be evaluated by system-level simulation, such as those listed in the second objective, e.g.spectral efficiency, capacity, UPT, latency, and also qualitative ones, such as the handover performance, call drop rate, etc.
[2] GSMA, 5G energy efficiencies: Green is the new black, https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=54165956&file=241120-5G-energy.pdf

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objectives of the study are the following:

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.

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 whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, without impact on KPIs of gNB and UE [RAN1, RAN2, RAN3, [RAN4]]

The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed. The following example scenarios (mapping between scenarios and network loads is left to the study) including single-carrier and multi-carrier deployments are used as the starting point for discussion on prioritized scenarios for the study. 
· Urban micro in FR1, including TDD massive MIMO (note: this scenario can also model small cells)
· FR2 beam-based scenarios (note: this scenario can also model small cells)
· Urban/Rural macro in FR1 with/without DSS (no impact to LTE expected in case of DSS)
· EN-DC/NR-DC macro with FDD PCell and TDD/Massive MIMO on higher FR1/[FR2] frequency

Note 1: legacy UEs should be able to continue accessing a network implementing Rel-18 network energy savings techniques, with the possible exception of techniques developed specifically for greenfield deployments.

The study should coordinate with SA5 and RAN4 as needed.

------------------------------------------------------------------
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