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Introduction
In RAN1#95-e meeting, the SID on network energy saving was discussed and approved with the following objectives [1]. 
	1. Definition of a base station energy consumption model [RAN1]
· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep modes 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, handover performance, call drop rate, initial access performance, SLA assurance related KPIs), 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.
Note: WGs will decide KPIs to evaluate and how.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· 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, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded

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. 

The following example scenarios are listed in no particular order.
· 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.

Note 2: the study of energy savings specifically for IAB is not part of the scope.

The study should coordinate with RAN4 as needed.




In this contribution, we provide our view and analysis on the BS energy consumption model firstly, including reference configuration, multiple power state and power scaling method. Then, the average BS energy consumption per slot can be calculated based on the model. Finally, some preliminary simulation results and analyses on the potential NW energy saving schemes are also provided. 
BS energy consumption model
Agreement
For evaluation purpose, the energy consumption modeling for a BS includes at least the following:
· Reference configuration
· FFS other details
· Note FR1 and FR2 to be separately considered for detailed parameters
· Multiple power state(s) including sleep/non-sleep mode(s) with relative power, and associated transition time/energy
· Scaling method to be applied at least for non-sleep mode.
· FFS other details including scaling for sleep mode
A reliable BS energy consumption model is crucial for NW energy saving performance evaluation. The power consumption computed based on the model should have relatively consistent trend with the actual BS power consumption. According to the Objective 1 of the SID, RAN1 should adapt the framework of the UE power consumption model to the BS side. With regards to this matter, the following aspects have been considered for UE power consumption modelling for FR1 and FR2 in TR38.840:
· Reference configuration, including SCS, number of carriers, system bandwidth, antenna configuration, etc.
· Relative power of various sleep states, including deep sleep, light sleep and micro sleep.
· Relative power of various channels/signals, including PDCCH-only, SSB/CSI-RS proc., PDCCH+PDSCH and UL.
· Additional transition energy and total transition time for the three sleep types.
· Power consumption scaling based on the number of antennas, bandwidth, etc.
In RAN1#109-e meeting, it has been agreed that the BS energy consumption model at least includes reference configuration, multiple power states and scaling method. Although the above-mentioned framework can be in principle reused for BS energy evaluation, the following adaptations specific to the BS energy consumption are necessary due to the difference on communication pattern and structure between BS and UE. 
Reference configuration
The BS energy consumption amount varies with the occupied bandwidth and number of antennas, so it is necessary to provide reference configurations for BS energy consumption modeling. Then, the power consumption can be further determined according to the actually used bandwidth and number of Tx/Rx RUs. Similar to the study on UE power saving in TR38.840, the following reference configurations for FR1 and FR2 were agreed in the last meeting:
Agreement
For evaluation and BS energy consumption modeling purpose, for single CC case, at least the following in table should be considered for reference configuration
· Note: other TX-RX RU number and corresponding BS antenna configuration can be considered in SLS assumptions
	
	Set 1 FR1
	Set 2 FR1
	Set 3 FR2

	Duplex
	TDD
	FDD
	TDD

	System BW
	100 MHz
	20 MHz
	100 MHz

	SCS
	30 kHz
	15 kHz
	120 kHz

	Number of TRP
	1
	1
	1

	Total number of DL TX RUs
	64
	(working assumption) 32
	2

	Total DL power level
	55dBm
	[49dBm] – to be further discussed and finalized in future meetings

	43dBm – to be further discussed and finalized in future meetings

EIRP limited to 78dBm – to be further discussed and finalized in future meetings

	Total number of UL Rx RUs
	64
	(working assumption) 32
	2



The DL power level for Set 2 FR1 and Set3 FR2 do not achieve an agreement and will be further discussed in future meetings. The BS Tx power in table A.2.1-1 of TR 38.802 can be used as the DL power level in the reference configuration, i.e., 49dBm for Set 2 FR1 and 43dBm with a maximum EIRP of 78dBm for Set3 FR2. However, we note that the power scaling with simulation BW is needed when system BW is higher than simulation BW. For FDD, simulation BW is split equally between UL and DL, so the DL power level for Set 2 FR1 should be further scaled down with the DL simulation BW.
Proposal 1: The total DL power level is 49dBm for Set 2 FR1 and 43dBm with a maximum EIRP of 78dBm for Set3 FR2. 
Proposal 2: The total DL power level for Set 2 FR1 should be further scaled down with the DL simulation BW.

Power state
Multiple power states are defined in the UE power consumption model. On the one hand, considering receiving power difference, the relative powers are determined separately for different channels/signals, including PDCCH-only, SSB or CSI proc., and PDCCH+PDSCH. While for the active BS, a slot differentiated by different channels may be not needed since the BS generally serves multiple UEs and a slot with one single channel, e.g., a PDCCH-only slot, rarely happens. For simplicity, when there is data transmission, one single active mode without differentiation of various channels/signals can be defined. In addition, since it is not realistic to provide an absolute value of BS power consumption, the relative power consumption value can be used for BS energy consumption model.
Proposal 3: For the active BS, one single active mode without differentiation of various channels/signals can be defined and the relative power consumption value can be used.
On the other hand, when there is no DL transmission or UL reception for a certain period of time, the BS can enter into a sleep mode for power saving. Similar to the UE power consumption model, three sleep modes, e.g., micro sleep/light sleep/deep sleep, corresponding to different power levels and transition time can be introduced into the BS energy consumption model. 
Proposal 4: Three sleep modes, e.g., micro sleep/light sleep/deep sleep, corresponding to different power levels and transition time can be introduced into the BS energy consumption model.
An illustration of the multiple power states in the BS energy consumption model and the corresponding power state transition is shown in Table 1 and Figure 1 respectively.
Table 1. Power states in the BS energy consumption model
	Power State
	Characteristics
	Relative Power [4]

	Active
	Transmission occupies the entire system BW and the total number of TxRUs in the reference configuration
	Pactive = [200]

	Micro Sleep
	Immediate transition from or to the active state is assumed. 
	Pmicro = [60]

	Light Sleep
	Time interval for the sleep should larger than the total transition time entering and leaving the state
	Plight = [25]

	Deep sleep
	Time interval for the sleep should larger than the total transition time entering and leaving the state. 
	Pdeep  = 1





Fig 1. Relative power and power state transition in the BS energy consumption model

For active mode, the relative power should be determined based on the entire system BW and the total number of Tx/Rx RUs in the reference configuration, otherwise, the power scaling method in Section 2.3 should be considered. For sleep mode, both ramp down and ramp up transitions are needed for entering and leaving the sleep mode, so additional transition energy and total transition time should also be included in the BS energy consumption model as shown in Table 2. 
Table 2. Transition energy and transition time 
	Sleep mode
	Additional transition energy
(relative power x ms)
	Total transition time(ms)

	Micro Sleep
	Emicro,trans = 0
	Tmicro,trans = 0

	Light Sleep
	Elight,trans = [90]
	Tlight,trans = [5]

	Deep Sleep
	Edeep,trans = [750]
	Tdeep,trans = [50]



For simplicity of the study, the state transition between different sleep modes should not be supported in the BS energy consumption model. Therefore, similar to UE power saving study, it is assumed that there is always a non-sleep state between adjacent sleep states.
Proposal 5: In the BS energy consumption model, there is always a non-sleep state between adjacent sleep states.
Based on the above analyses, the total energy consumption Etotal consists of the energy consumption Estate of each power state and additional transition energy Etrans: 
Etotal = Estate + Etrans
= (Pactive* Tactive + Pmicro* Tmicro + Plight* Tlight + Pdeep* Tdeep) + (Elight,trans * Llight + Elight,trans * Llight)
where P and T are relative power and time duration in unit of slot for each power state, E and L are transition energy and transition time for each sleep mode.
Proposal 6: The total energy consumption consists of the energy consumption of each power state and additional transition energy.

Scaling method
In RAN1#109-e meeting, it was agreed that the power scaling in the BS energy consumption model can be considered based on the potential domains as follows:
Agreement
For evaluation, the scaling in a BS energy consumption model can be considered based on one or more of the following,
· Number of used physical antenna elements, or TX/RX RUs
· FFS: Mapping between used TX/RX RUs and used antenna ports
· FFS: Mapping between physical antenna elements and TX/RX RUs
· Occupied BW/RBs for DL and/or UL in a slot/symbol in one CC
· number of CCs in CA
· FFS dependency of RF sharing 
· number of TRPs
· PSD or transmit power 
· FFS dependency on BW scaling
· FFS: PA energy efficiency value
· number of DL and/or UL symbols occupied within a slot
· FFS other domain scaling
· FFS scaling is linearly or else, for each domain
Above does not necessarily imply that BS energy consumption model that takes into account all listed scaling factors will be developed

Similar to UE power consumption scaling in TR 38.840, scaling method can be applied to the BS energy consumption model based on the actually occupied BW/RBs, number of occupied symbols within a slot, number of used Tx/Rx RUs, and number of CCs in CA. An illustration of the power scaling for adaptation is shown in Table 3.
Table 3. BS power consumption scaling for adaptation
	Scaling factor
	Proposal

	BW
	Scaling of X MHz = [0.5] + [0.5] * X / Y. X is the occupied BW and Y is the system BW in the reference configuration

	Symbols within a slot
	Scaling of Z symbols = Z / 14 + (Pmicro / Pactive) * (14 - Z). Z is the number of the occupied symbols within a slot. For the unoccupied symbols, micro sleep is considered.

	Tx/Rx RUs
	Scaling of M Tx/Rx RUs = [0.5] + [0.5] * M / N. M is the number of used Tx/Rx RUs and Y is the total number of Tx/Rx RUs in the reference configuration

	CA
	2 CCs = [1.7] * 1CC
4 CCs = [3.4] * 1CC



Proposal 7: Power scaling in a BS energy consumption model should be considered at least for BW, symbols, Tx/Rx RUs and CA.

Evaluation methodology and simulation results
Evaluation assumptions
Extensive discussions on the prioritized scenarios and evaluation methodology were conducted and the related agreements were made in the last meeting as follows:
Agreement
At least urban macro is prioritized for FR1. FFS the baseline deployment assumption for FR2.
Agreement
As a starting point,
· macro cell BS for FR1 is assumed for energy consumption model.
· FFS: micro cell BS for FR2 is assumed for energy consumption model.
Agreement
· Similar to UE power saving study, percentage of energy consumption reduction from the baseline is used to express BS energy saving gain.
· SLS is considered as baseline evaluation method. Other method, including numerical analysis and LLS can also be considered. At least one of the methods should be selected and used for evaluation of a specific technique (selection and criteria is up to proponent).
Agreement
· FTP3 (0.5MB as packet size, 200ms as mean inter-arrival time), FTP3 IM (0.1MB as packet size, 2s as mean inter-arrival time) and VOIP can be considered in the evaluation 
· FFS: with possible further prioritization, different model between DL and UL, and/or other traffic models that can be optionally considered.
FFS associated scenarios/configurations, e.g. C-DRX.
Agreement
For BS energy consumption evaluation, in addition to the energy saving gain,
· At least UPT/UE power consumption/access delay/latency should be considered for performance impact evaluation
· Note: this doesn’t necessarily mean that all the above are considered for all evaluation results. However, multiple KPIs are expected to be evaluated for a given technique. And this does not preclude to consider other KPIs when found appropriate for certain techniques/scenarios.
According to the agreement, SLS is taken as the baseline evaluation method for NW energy saving. In order to ensure the evaluation results comparable, it is beneficial to have an alignment on the simulation assumptions and parameters. In addition to the agreed parameters, the simulation assumption in Table A2.1-1 of TR 38.802 can be used as the starting point for SLS performance evaluation. Also, some parameters, e.g., BW, Tx/Rx RUs, etc, can be adjusted accordingly when evaluating different NW energy saving schemes.
Proposal 8: In addition to the agreed parameters, the simulation assumption in Table A2.1-1 of TR 38.802 can be used as the starting point for SLS performance evaluation.

Evaluation results
Some preliminary simulation results for the NW energy saving schemes in time, frequency and spatial domains are provided in this section. The detailed simulation parameters can be found in the appendix.
Frequency and spatial domain energy saving:
The potential energy schemes in frequency and spatial domain are evaluated firstly. The parameters provided in the reference configuration are taken as baseline simulation assumption, i.e., system BW is 100MHz and the number of Tx/Rx RUs is 64. For comparison, the BW and the number of Tx/Rx RUs is reduced to 20MHz and 8 Tx/Rx RUs for energy saving performance evaluation in frequency and spatial domain respectively.
The RU, BO and ρ comparison are provided in our simulation results, where RU is resource utilization, BO is buffer occupancy (i.e., sum of the period of time during which the BS has data to transmit / total simulation), and ρ is packet completion rate. 
[image: ][image: ][image: ]
Fig 2. RU, BO and ρ comparison for FTP3 model with 0.5MB packet size and 200ms inter-arrival time

As shown in Fig.2, energy saving in frequency domain will significantly increase the RU and BO due to available BW reduction, resulting in the reduced packet completion rate. Similarly, for energy saving in spatial domain, the RU and BO increase about 5%, further leading a slight reduction of the packet completion rate.
As proposed in the agreement, latency, UPT and energy consumption are also considered in the energy saving performance evaluation. As shown in Fig.3, the latency and UPT is severely affected by BW reduction, which results that more slots are used for transmission and the energy consumption is increased instead. In contrast, Tx/Rx RUs reduction can provide 10% energy saving gain but with 25% performance loss.
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Fig 3. Latency, UPT and energy consumption comparison for FTP3 model with 0.5MB packet size and 200ms inter-arrival time

For energy saving evaluation in Fig.3, the energy consumption is computed based on the total energy consumption formula Etotal and further averaged to one slot. In addition, two statistical methods on energy consumption are used in our evaluation results. For ideal sleep, the BS can enter into the ideal sleep mode as long as the time interval is larger than the corresponding transition time. For only micro sleep, the BS can only enter into the micro sleep mode due to unawareness of the traffic arrival time.
Observation 1: For FTP3 model, BW reduction will result in remarkable performance loss on latency and UPT and increased energy consumption.
Observation 2: For FTP3 model, Tx/Rx RUs reduction can provide 10% energy saving gain but with 25% performance loss on latency and UPT.
Time domain energy saving:
Similar to UE power saving study, the potential energy saving evaluation in time domain are associated with DRX configuration. Furthermore, UE-specific DRX and UE-aligned DRX pattern are considered in our simulation. As shown in Fig.4, introducing DRX will reduce the RU, further leading to increased BO, resulting in reduced packet completion rate.
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Fig 4. RU, BO and ρ comparison for FTP3 model with 0.5MB packet size and 200ms inter-arrival time
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Fig 5. Latency, UPT and energy consumption comparison for FTP3 model with 0.5MB packet size and 200ms inter-arrival time

On the other hand, as shown in Fig.5, introducing DRX will increase UE delay and decrease UE throughput, and bring a little energy saving gain compared with no DRX. In addition, comparing with UE specific DRX, UE aligned DRX pattern has slight impact on UE throughput.
Observation 3: For FTP3 model, introducing DRX will increase UE delay and decrease UE throughput, and bring a little energy saving gain.
Observation 4: Comparing with UE specific DRX, UE aligned DRX pattern has slight impact on UE throughput.

Instant message:
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100MHz 64port
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100MHz 8port
[image: ][image: ]


Conclusion
In this contribution, the BS energy consumption model is discussed and the average BS energy consumption per slot can be calculated based on the model. Then, we present some preliminary simulation results and analyses on the potential NW energy saving schemes. The following proposals and observations are made:
Proposal 1: The total DL power level is 49dBm for Set 2 FR1 and 43dBm with a maximum EIRP of 78dBm for Set3 FR2. 
Proposal 2: The total DL power level for Set 2 FR1 should be further scaled down with the DL simulation BW.
Proposal 3: For the active BS, one single active mode without differentiation of various channels/signals can be defined and the relative power consumption value can be used.
Proposal 4: Three sleep modes, e.g., micro sleep/light sleep/deep sleep, corresponding to different power levels and transition time can be introduced into the BS energy consumption model.
Proposal 5: In the BS energy consumption model, there is always a non-sleep state between adjacent sleep states.
Proposal 6: The total energy consumption consists of the energy consumption of each power state and additional transition energy.
Proposal 7: Power scaling in a BS energy consumption model should be considered at least for BW, symbols, Tx/Rx RUs and CA.
Proposal 8: In addition to the agreed parameters, the simulation assumption in Table A2.1-1 of TR 38.802 can be used as the starting point for SLS performance evaluation.
Observation 1: For FTP3 model, BW reduction will result in remarkable performance loss on latency and UPT and increased energy consumption.
Observation 2: For FTP3 model, Tx/Rx RUs reduction can provide 10% energy saving gain but with 25% performance loss on latency and UPT.
Observation 3: For FTP3 model, introducing DRX will increase UE delay and decrease UE throughput, and bring a little energy saving gain.
Observation 4: Comparing with UE specific DRX, UE aligned DRX pattern has slight impact on UE throughput.
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Appendix 
simulation assumptions
	Scenario
	Urban macro

	Inter-BS distance
	500m

	Carrier Frequency
	4GHz

	Bandwidth
	100MHz

	Subcarrier Spacing
	30kHz

	Duplex
	TDD (DDDSU)

	Channel Model
	3D Uma based on TR 38.901

	BS antenna Array configuration
	64T: (M, N, P, Mg, Ng; Mp, Np) = (12, 8, 2, 1, 1; 4, 8), (dH, dV) = (0.5λ, 0.8λ)
8T: (M, N, P, Mg, Ng; Mp, Np) = (3, 4, 2, 1, 1; 1, 4), (dH, dV) = (0.5λ, 0.8λ)

	BS antenna height
	25m

	BS noise figure
	5dB

	UE antenna Array configuration
	4R: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2), (dH, dV) = (0.5λ, 0.5λ)

	UE noise figure
	9dB

	Traffic Model
	FTP Model 3 (0.5Mbyte file, 200ms mean inter-arrival time)

	UE Receiver
	MMSE-IRC

	UE distribution
	5 UEs per TRP. 80% indoor, 20% outdoor.

	RANK adaptation
	SU-MIMO up to 4 layers



Agreements in 109-e meeting
Agreement
For evaluation purpose, the energy consumption modeling for a BS includes at least the following:
· Reference configuration
· FFS other details
· Note FR1 and FR2 to be separately considered for detailed parameters
· Multiple power state(s) including sleep/non-sleep mode(s) with relative power, and associated transition time/energy
· Scaling method to be applied at least for non-sleep mode.
· FFS other details including scaling for sleep mode
Agreement
For evaluation purpose, the BS energy consumption model should at least include the power consumption of BS on slot-level.
· Note that symbol-level power consumption to reflect different BW (or RB utilization) / time-occupancy / tx-rx direction of different symbols in a slot is considered.
· FFS details (e.g. explicit symbol-level power modelling, scaling slot-level power to symbol level power for various cases, etc.)
· Note: system simulation evaluations can be per slot regardless of detailed approach for calculating symbol-level power consumption.
Agreement
· For evaluation, at least for non-sleep mode and TDD, the BS power consumption for DL and UL are separately modelled, allowing DL-only transmission or UL-only reception.
· FFS: whether UL-only reception energy consumption model can be derived/simplified from DL-only transmission energy consumption model
· FFS: the impact of UL reception and/or DL transmission on sleep modes and associated transition time/energy
· FFS: whether/how to define an idle state, where BS is neither transmitting nor receiving but also doesn’t enter into any sleep mode or define it as sleep mode
· FFS: whether the model for FDD can be based on the model for TDD
Agreement
For evaluation purpose, 
· Study how to define sleep modes and determine the characteristics for each mode from one or multiple of the below
· Relative power 
· Transition time
· Transition energy
· Other approaches are not precluded
· Note: BS components that can be turned off can be considered for discussion purpose when defining the specific values of the characteristics for sleep modes.
· Study whether sleep mode is defined for DL(TX) and UL(RX) jointly or separately
· Study the assumption of order for BS entering/resuming from a sleep mode to another mode (sleep or non-sleep) and the associated transition time and energy, i.e. state machine which may have impact on the transition energy.
Agreement
For evaluation, the scaling in a BS energy consumption model can be considered based on one or more of the following,
· Number of used physical antenna elements, or TX/RX RUs
· FFS: Mapping between used TX/RX RUs and used antenna ports
· FFS: Mapping between physical antenna elements and TX/RX RUs
· Occupied BW/RBs for DL and/or UL in a slot/symbol in one CC
· number of CCs in CA
· FFS dependency of RF sharing 
· number of TRPs
· PSD or transmit power 
· FFS dependency on BW scaling
· FFS: PA energy efficiency value
· number of DL and/or UL symbols occupied within a slot
· FFS other domain scaling
· FFS scaling is linearly or else, for each domain
Above does not necessarily imply that BS energy consumption model that takes into account all listed scaling factors will be developed
Agreement
For BS energy consumption evaluation, in addition to the energy saving gain,
· At least UPT/UE power consumption/access delay/latency should be considered for performance impact evaluation
· Note: this doesn’t necessarily mean that all the above are considered for all evaluation results. However, multiple KPIs are expected to be evaluated for a given technique. And this does not preclude to consider other KPIs when found appropriate for certain techniques/scenarios.

Agreement
At least urban macro is prioritized for FR1. FFS the baseline deployment assumption for FR2.
Agreement
· FTP3 (0.5MB as packet size, 200ms as mean inter-arrival time), FTP3 IM (0.1MB as packet size, 2s as mean inter-arrival time) and VOIP can be considered in the evaluation 
· FFS: with possible further prioritization, different model between DL and UL, and/or other traffic models that can be optionally considered.
FFS associated scenarios/configurations, e.g. C-DRX.
Agreement
For evaluation and BS energy consumption modeling purpose, for single CC case, at least the following in table should be considered for reference configuration
· Note: other TX-RX RU number and corresponding BS antenna configuration can be considered in SLS assumptions
	
	Set 1 FR1
	Set 2 FR1
	Set 3 FR2

	Duplex
	TDD
	FDD
	TDD

	System BW
	100 MHz
	20 MHz
	100 MHz

	SCS
	30 kHz
	15 kHz
	120 kHz

	Number of TRP
	1
	1
	1

	Total number of DL TX RUs
	64
	(working assumption) 32
	2

	Total DL power level
	55dBm
	[49dBm] – to be further discussed and finalized in future meetings

	43dBm – to be further discussed and finalized in future meetings

EIRP limited to 78dBm – to be further discussed and finalized in future meetings

	Total number of UL Rx RUs
	64
	(working assumption) 32
	2



Agreement
As a starting point,
· macro cell BS for FR1 is assumed for energy consumption model.
· FFS: micro cell BS for FR2 is assumed for energy consumption model.
Agreement
The evaluation baseline for energy saving study/evaluation for BS includes at least NR R15 mandatory without capability features. Optional features from R15 onwards (e.g. CA, MIMO) as well as implementation-based energy saving techniques should be explicitly reported and described if used in the evaluation baseline.
· FFS: need of alignment for certain configurations/implementation-based schemes.
Agreement
· Similar to UE power saving study, percentage of energy consumption reduction from the baseline is used to express BS energy saving gain.
· SLS is considered as baseline evaluation method. Other method, including numerical analysis and LLS can also be considered. At least one of the methods should be selected and used for evaluation of a specific technique (selection and criteria is up to proponent).
Working assumption
For evaluation, for energy consumption modelling for FDD and the case of simultaneous DL transmission and UL reception for non-sleep mode, study the following with potential down-selection in RAN1#110
· Option 1: the power consumption is the total of DL and UL power consumption
· Option 2: the power consumption for UL is neglected
· Other option is not precluded
· Note the DL (or UL) power consumption can be obtained using a same approach as that obtained from the DL (or UL)-only in TDD model
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