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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A new study item on network energy saving was approved in RAN plenary #94e and revised as in [1]. More details can be found in Appendix A. And in RAN1#110bis-e meeting, the BS power consumption model are agreed, meanwhile the calculation and scaling method are finalized. In this contribution, we continue to present our evaluation results on network energy saving techniques, including SSB/SIB-less in time domain, dynamic TRX adaptation in spatial domain and power back-off in power domain. The detailed descriptions on the technical directions can be found in the companion contribution [2].
Evaluation results for time domain techniques
In this section, the system-level simulation results and analysis for SSB/SIB1-less technique in time domain are provided. Generally, we utilize the parameters in Set 2 of category 2 and methodology agreed so far for evaluation. For other parameters, we use the FDD configuration in Appendix B. Also, the FTP3 IM traffic model is considered.
2.1 Evaluation results for SSB-less operation
[image: ]
Figure 1 Results for SSB-less operation
The evaluation results in this subsection corresponds to Inter-band SSB-less in Technique #B-1 of [3].
[bookmark: OLE_LINK4][bookmark: OLE_LINK8][bookmark: OLE_LINK13][bookmark: OLE_LINK14]As shown in Figure 1, the energy saving gain of SSB-less operation on ES CC is simulated at different resource utilization (RU) cases. From the simulation results, we can see that compared to the baseline power consumption where SSB is transmitted, SSB-less operation can achieve 14.4% energy saving gain in empty load case and 9.3% in low load case (e.g. 10%RU). Meanwhile, the energy saving gain decreases as the data load increases, and 5.7% gain remains when RU is 30%. As demonstrated in [2], there can be up to 6.5% time domain occupancy ratio for FR1 for the network to only transmit SSB. SSB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on these symbols. Moreover, with the increase of traffic load, the dynamic part of BS power consumption increases and the probability that BS enters the micro sleep state with SSB-less operation decreases, which results in some degradation of energy saving gain.
Observation 1:  SSB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on the symbols which are originally used to transmit SSB.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation 2:  SSB-less operation can achieve energy saving gain of 14.4% in empty load, 9.3% in low load (e.g. 10% RU), and 5.7% in medium load (e.g. 30% RU).
2.2 Evaluation results for SIB-less operation
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Figure 2 Results for SIB-less operation
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]The evaluation results in this subsection corresponds to SIB-less in Technique #A-6 of [3].
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]As shown in Figure 2, the left figure and right figure show the energy saving gain of SIB1-less operation on ES CC and the energy increases on anchor CC, respectively, at different resource utilization (RU) cases, wherein the SIB1 periodicity is 20ms. From the simulation results, we can see that compared to the baseline power consumption where SSB and SIB1 are both transmitted, SIB-less operation can achieve 33.6% energy saving gain in empty load case and 26.2% in low load case (e.g. 10% RU). When traffic reaches medium load (i.e. 30% RU), SIB-less operation still remains 16% energy saving gain. Also as demonstrated in [2], there can be up to 22.7% time domain occupancy ratio for FR1 for the network to only transmit SIB, SIB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on these symbols. Similar as SSB-less operation, the increase of traffic load also decreases the probability that BS enters the micro sleep state with SIB-less operation while increases the power consumption of dynamic part, which results in some degradation of energy saving gain.
Observation 3:  SIB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on the symbols which are originally used to transmit SIB1.
Observation 4:  When SIB1 periodicity is 20ms, SIB-less operation can achieve energy saving gain of 33.6% in empty load, 26.2% in low load (e.g. 10% RU), and 16% in medium load (e.g., 30% RU) for the serving cell.
Moreover, the energy increment for carrying SIB1 of ES CC on anchor CC varies from 7.5% to 5.5% as the traffic load increases from 0% to 30%. Compared with the energy saving gain in ES CC, the percentage of the energy increment is relatively small, which indicates that the energy saving gain brought by SIB-less operation in total is still promising.
Observation 5: Energy increment for carrying SIB1 of ES CC on anchor CC varies from 7.5% to 5.5% as the traffic load increases from 0% to 30%, meanwhile the energy reduction on Energy Saving carrier is from 33.6% to 16%.
[bookmark: _Hlk102163609][image: ]
Figure 3 Results for SIB-less operation for different SIB periodicities
As shown in Figure 3, the energy saving gain of SIB1-less operation on ES CC are evaluated at different SIB1 periodicities in cases of RU 0% and 10%. Through the results, we can observe that SIB-less operation can obtain 20.2%, 11.2% and 5.9% energy saving gain with 40ms, 80ms and 160ms periodicities in empty load case, respectively. Moreover, as the traffic load increases to 10%, there is slight decrease in energy saving gain for SIB-less operation. That is, even if SIB1 is configured with a longer periodicity, SIB-less operation still achieves considerable energy saving gain.
Observation 6: SIB-less operation can obtain 20.2%, 11.2% and 5.9% energy saving gain with 40ms, 80ms and 160ms periodicities in empty load case, respectively.
Evaluation results for spatial domain techniques
In this section, the system-level simulation results and analysis for dynamic TRX adaptation techniques in both TDD and FDD are provided. We utilize the parameters in scenarios of Set 1 and Set 2 of category 2 and methodology agreed so far for evaluation. For other parameters, we use the configuration in Appendix B. Also, the FTP3 IM traffic model is considered.
The results in this section corresponds to dynamic adaptation of spatial elements in Technique #C-1 of [3].
3.1 Evaluation results for dynamic TRX adaptation in TDD
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][image: ] [image: ]
Figure 4 Results for dynamic TRX adaptation in TDD
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK3][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK23]As shown in Figure 4, the energy saving gain of dynamic TRX adaptation in TDD is simulated at the cases of both 10%RU and 30%RU under different UPT loss situations (e.g., 100% means no performance loss and 95% means 5% performance loss). Based on the simulation results, compared with single CSI (i.e. only 64T CSI) cases, dynamically adjusting TRX number with multiple CSIs can obtain 7.7% and 13.0% energy saving gain for 10%RU and 30%RU without UPT loss. Meanwhile, considerable energy saving gain can be still obtained with some tolerance of UPT loss. As analysed in [2], in the spatial domain, the reduction of active TRX number can achieve great power saving gain, especially when the traffic is low or light load and the transmission capacity is redundant. Simultaneously, with multiple CSIs for different TRX shutdown patterns, the BS can accordingly adapt the resource on frequency domain (e.g. occupying more RBs) and spatial domain (e.g. using more accurate PMI), thus to achieve the minimum power consumption without causing or with limited performance loss. Moreover, compared to low load case (i.e. 10%RU), when the traffic load reaches medium load (i.e. 30% RU), the power consumption of dynamic part increases. Hence, the energy saving gain from dynamic TRX adaptation with multiple CSIs is enlarged. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 7: In TDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain 7.7% and 13.0% energy saving gain @10%RU and 30%RU without UPT loss.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Observation 8: With multiple CSIs, the BS can accordingly adapt the resource on frequency domain and spatial domain, thus to achieve the minimum power consumption without causing or with limited performance loss.
Observation 9: When the traffic load reaches medium load, the power consumption of dynamic part increases, therefore the energy saving gain from dynamic TRX adaptation with multiple CSIs is enlarged.
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Figure 5 Results for C-DRX impact on dynamic TRX adaptation in TDD
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 5 demonstrates the impact of C-DRX on energy saving gain of dynamic TRX adaptation in TDD. The C-DRX here is configured as (cycle, on-duration, inactivity timer) = (320, 10, 80) ms based on previous RAN1 agreement. Through the simulation results we can observe that compared with single CSI case, the energy saving gain of dynamic TRX adaptation with multiple CSIs slightly decrease to 7.5% and 10.9% with C-DRX in 10%RU and 30%RU. Compared with results in Figure 4, dynamic TRX adaptation with multiple CSIs still provides promising energy saving gain with the consideration of C-DRX.
Observation 10: Dynamic TRX adaptation with multiple CSIs provides 7.5% and 10.9% energy saving gain @10%RU and 30% RU cases with the configuration of C-DRX.
3.2 Evaluation results for dynamic TRX adaptation in FDD
[image: ]  [image: ]
Figure 6 Results for dynamic TRX adaptation in FDD
As shown in Figure 6, the energy saving gain of dynamic TRX adaptation in FDD is simulated at the cases of both 10%RU and 30%RU for different UPT loss situations. Based on the simulation results, compared with single CSI (i.e. only 32T CSI) case, dynamically adjusting TRX number with multiple CSIs can obtain 7.5% and 10.3% energy saving gain in the cases of 10%RU and 30%RU, respectively, without UPT loss. Furthermore, considerable energy saving gain can be obtained with some tolerance of UPT loss, i.e., up to 13.2% and 19.2% in the cases of 10%RU and 30%RU respectively. Same as TDD, the BS can flexibly adjust spatial and frequency domain resources with accurate CSIs. Furthermore, as there is no good reciprocity between uplink and downlink channel in FDD, whether there is an accurate CSI has greater impact on the energy saving gain.
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Observation 11: In FDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain 7.5% and 10.3% energy saving gain @10%RU and 30%RU, respectively, without UPT loss.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Observation 12: In FDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain up to 13.2% and 19.2% energy saving gain @10%RU and 30%RU, respectively, with 5% UPT loss.
Observation 13: As there is no good reciprocity between uplink and downlink channel in FDD, whether there is an accurate CSI has greater impact on the energy saving gain.
Evaluation results for power domain techniques
In this section, the system-level simulation results and analysis for power back-off technique in both TDD and FDD are provided. Generally, we utilize the parameters for scenarios Set 1 and Set 2 of category 2 and methodology agreed so far for evaluation. For other parameters, we use the configuration in Appendix B.
The results in this section corresponds to adaptation of transmission power in Technique #D-1 of [3].
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]4.1 Evaluation results for power back-off in TDD and FDD
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Figure 7 Results for power back-off in TDD with FTP3 IM
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK34][bookmark: OLE_LINK35]As shown in Figure 7, the energy saving gain of power back-off in TDD is simulated at 30%RU case. Also, the FTP3 IM traffic model is considered. Based on the simulation results, compared with single CSI case, power back-off with multiple CSI can provide 5.3% energy saving gain without UPT loss. Similar as dynamic TRX adaption, the BS can accordingly adapt the resource on frequency domain (e.g. occupying more RB) and power domain (e.g. fallback to more accurate PSD) with multiple CSIs corresponding to different power back-off offsets between PDSCH and CSI-RS, which results in the energy saving gain without performance loss.
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Observation 14: For FTP3 IM in TDD, compared with single CSI case, power back-off with multiple CSIs can provide 5.3% energy saving gain without UPT loss.
Observation 15: BS can accordingly adapt the resource on frequency domain and power domain with multiple CSIs corresponding to different power back-off offsets between PDSCH and CSI-RS, which enables energy saving gain without performance loss.
[image: ]
[bookmark: OLE_LINK38]Figure 8 Results for power back-off in TDD and FDD with VOIP
Furthermore, evaluation results with VOIP traffic model are also investigated and reported in Figure 8. As shown, the energy saving gain of power back-off in TDD and FDD is simulated at 30%RU cases with VOIP as the traffic model. From the simulation results, we can see that compared to single CSI cases, power back-off with multiple CSIs can provide 7.3% and 6.9% energy saving gain in TDD and FDD cases respectively, without UPT loss.
Furthermore, the bandwidth in FDD is agreed as equal split of 10 MHz for UL and 10 MHz for DL in the evaluation. However, in practice, many commercial networks also deploy FDD with DL bandwidth of 20MHz or even more. The performance for larger FDD bandwidth cases can be better. 
Observation 16: In TDD and FDD with VOIP as the traffic model, compared with single CSI cases, power back-off with multiple CSIs can provide 7.3% and 6.9% energy saving gain respectively, without UPT loss.
Also, for the FDD devices deployed at present, the TRX number can be relatively small. Thus, the scenario of FDD 4T case is also studied. The antenna and power parameters in the BS model is shown in Appendix B for a type of RRU BS form which is different with 32T FDD for a type of AAU BS form instead. For other parameters, we use the suggested configurations in FDD from the previous meeting.
[image: ]
Figure 9 Results for power back-off in FDD with antenna configuration of 4T
As shown in Figure 9, the energy saving gain of power back-off in FDD 4T is simulated at 30%RU cases with VOIP and FTP3 IM respectively. From the simulation results, we can see that compared to single CSI cases, power back-off with multiple CSIs can respectively provide 11.5% and 5.3% energy saving gain for FDD 4T case for VOIP and FTP3 IM traffic model without UPT loss. In the scenario, the ratio of PA part in power consumption increases, which results in more energy saving gain.
Observation 17: In the scenario of FDD with antenna configuration of 4T for VOIP and FTP3 IM traffic models, compared with single CSI cases, power back-off with multiple CSIs can provide 11.5% and 5.3% energy saving gain, respectively, without UPT loss.

Conclusions
In the contribution, the simulations are performed and the results are shown respectively for the interested mechanisms agreed in the last meeting. Corresponding observations are made accordingly based on the results. 
[bookmark: OLE_LINK7]Observation 1:  SSB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on the symbols which are originally used to transmit SSB.
Observation 2:  SSB-less operation can achieve energy saving gain of 14.4% in empty load, 9.3% in low load (e.g. 10% RU), and 5.7% in medium load (e.g. 30% RU).
Observation 3:  SIB-less operation enables BS to enter at least the micro sleep state when no data is transmitted on the symbols which are originally used to transmit SIB1.
Observation 4:  When SIB1 periodicity is 20ms, SIB-less operation can achieve energy saving gain of 33.6% in empty load, 26.2% in low load (e.g. 10% RU), and 16% in medium load (e.g., 30% RU) for the serving cell.
Observation 5: Energy increment for carrying SIB1 of ES CC on anchor CC varies from 7.5% to 5.5% as the traffic load increases from 0% to 30%, meanwhile the energy reduction on Energy Saving carrier is from 33.6% to 16%.
Observation 6: SIB-less operation can obtain 20.2%, 11.2% and 5.9% energy saving gain with 40ms, 80ms and 160ms periodicities in empty load case, respectively.
Observation 7: In TDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain 7.7% and 13.0% energy saving gain @10%RU and 30%RU without UPT loss.
Observation 8: With multiple CSIs, the BS can accordingly adapt the resource on frequency domain and spatial domain, thus to achieve the minimum power consumption without causing or with limited performance loss.
Observation 9: When the traffic load reaches medium load, the power consumption of dynamic part increases, therefore the energy saving gain from dynamic TRX adaptation with multiple CSIs is enlarged.
Observation 10: Dynamic TRX adaptation with multiple CSIs provides 7.5% and 10.9% energy saving gain @10%RU and 30% RU cases with the configuration of C-DRX.
[bookmark: _GoBack]Observation 11: In FDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain 7.5% and 10.3% energy saving gain @10%RU and 30%RU, respectively, without UPT loss.
Observation 12: In FDD, compared with single CSI cases, dynamically adjusting TRX number with multiple CSIs can obtain up to 13.2% and 19.2% energy saving gain @10%RU and 30%RU, respectively, with 5% UPT loss.
Observation 13: As there is no good reciprocity between uplink and downlink channel in FDD, whether there is an accurate CSI has greater impact on the energy saving gain.
Observation 14: For FTP3 IM in TDD, compared with single CSI case, power back-off with multiple CSIs can provide 5.3% energy saving gain without UPT loss.
Observation 15: BS can accordingly adapt the resource on frequency domain and power domain with multiple CSIs corresponding to different power back-off offsets between PDSCH and CSI-RS, which enables energy saving gain without performance loss.
Observation 16: In TDD and FDD with VOIP as the traffic model, compared with single CSI cases, power back-off with multiple CSIs can provide 7.3% and 6.9% energy saving gain respectively, without UPT loss.
Observation 17: In the scenario of FDD with antenna configuration of 4T for VOIP and FTP3 IM traffic models, compared with single CSI cases, power back-off with multiple CSIs can provide 11.5% and 5.3% energy saving gain, respectively, without UPT loss.
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Appendix A: SID objectives
	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.



Appendix B: SLS assumptions
	[bookmark: _Hlk118295041][bookmark: _Hlk118294928]
	Parameters

	Basic parameters
	Channel model
	3D-Uma as in TR 38.901 
with 100% low loss
	3D-Uma as in TR 38.901
with 100% low loss

	
	Device deployment
	80% indoor, 20% outdoor
	80% indoor, 20% outdoor

	
	Inter-site distance
	500m
	500m

	
	Network Topology
	7*3 Sector
	7*3 Sector

	
	Carrier Frequency
	2.1GHz
	4.0GHz

	
	Multiple access
	OFDMA
	OFDMA

	
	Duplexing
	FDD (for set 2 ref. config)
	TDD (for set 1 ref. config)

	
	Numerology
	15KHz,
14 OFDM symbol slot
	30kHz,
14 OFDM symbol slot

	
	Guard band ratio on simulation bandwidth
	FDD: 6.4% (104RB for 15kHz SCS and 20 MHz BW)
	TDD: 2.08% (272 RB for 30kHz SCS and  100 MHz bandwidth)

	
	Simulation bandwidth
	equal split of 10 MHz for UL and DL
	100MHz

	
	Frame structure
	N/A
	DDDSU

	
	UT attachment
	Based on RSRP
	Based on RSRP

	
	Wrapping around method
	Geographical distance based wrapping
	Geographical distance based wrapping

	
	Traffic model
	FTP3 IM, VOIP
	FTP3 IM, VOIP

	BS parameters
	BS antenna height
	25 m
	25 m

	
	BS noise figure
	5 dB
	5 dB

	
	BS antenna element gain
	8 dBi
	8 dBi

	
	Antenna configuration at TRxP
	For 32T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;2,8)
(dH, dV)=(0.5, 0.8)λ
	For 64T: (M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;4,8)
(dH, dV)=(0.5, 0.8)λ

	UE parameters
	UE power class
	23dBm
	23dBm

	
	UE noise figure
	9 dB
	 9 dB

	
	UE antenna element gain
	0 dBi
	0 dBi

	
	UE antenna height
	Outdoor UEs: 1.5 m; Indoor Uts: 1.5m or consider floor height
	Outdoor UEs: 1.5 m; Indoor Uts: 1.5m or consider floor height

	
	Antenna configuration at UE
	For 4R: (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ
	For 4R: (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ

	Transmission parameters
	Modulation
	Up to 256 QAM
	Up to 256 QAM

	
	Transmission scheme
	SU-MIMO 
	SU-MIMO 

	
	SU dimension
	For 4Rx: Up to 4 layers
	For 4Rx: Up to 4 layers

	
	DL CSI measurement
	Non-precoded CSI-RS  based
	Precoded CSI-RS based

	
	DL codebook
	Type I/II codebook
	non-PMI transmission

	
	SRS transmission
	N/A
	For UE 4 Tx ports: Non-precoded SRS

	
	CSI feedback
	Subband based, every 5 slot 
	Subband based, every 5 slot

	
	Interference measurement
	SU-CQI; CSI-IM for inter-cell interference measurement
	SU-CQI; CSI-IM for inter-cell interference measurement

	
	Scheduling
	PF
	PF

	
	Receiver
	MMSE-IRC
	MMSE-IRC

	
	HARQ scheme
	Ideal
	Ideal

	
	Max HARQ retransmission
	3
	3

	
	Target BLER
	10% of first transmission
	10% of first transmission

	
	Power control parameters
	Open loop, 
P0=-80dBm, alpha=0.8
	Open loop,
P0=-80dBm, alpha=0.8

	
	Channel estimation
	Non-ideal
	Non-ideal

	Common RS
	SSB period
	20ms
	20ms

	
	SSB time resource
	Slot#0, Slot#1, 2 SSB per slot
4 symbols for each SSB
	Slot#0~Slot#3, 2 SSB per slot
4 symbols for each SSB

	
	SSB frequency resource
	20RB
	20RB

	
	SIB1 time resource
	slot#10 ~ slot#13
	slot#10 ~ slot#17

	
	SIB1 frequency resource
	20RB
	40RB

	Others
	For relative power and transition time of modes, additional energy and scaling method, we fully reuse the baseline from RAN1#110bis-e agreements. Additionally, for η, we use the two-value-model for evaluation.


For FDD 4T in section 4.1:
	Basic parameters
	Relative value

	Antenna configuration at TRxP
	(M,N,P,Mg,Ng; Mp,Np) = (8,8,2,1,1;1,2)
(dH, dV)=(0.5, 0.8)λ

	DL power level
	53.8dBm (4*60=240W)

	Static part power
	100W

	Antenna component power
(Corresponds to  in scaling model)
	53W

	PA component power
(Corresponds to  in scaling model)
	480W (4*60/0.5=480)



Appendix C: Agreements from RAN1#110-bis
	Agreement
Confirm the previous Working Assumption with the following update
· For RAN1 evaluation purpose, for reference configuration set 1/2/3, the values are provided as below.  
· The transition time is confirmed without update.
· FFS: The time unit to be used when calculating the energy consumption
	Power state
	Relative Power P for Category 1
	Relative Power P for Category 2

	
	Set 1
	Set 2
	Set 3
	Set 1
	Set 2
	Set 3

	Deep sleep
	1
	1
	1
	1
	1
	1

	Light sleep
	25
	23 25
	20 25
	2.1
	2.6 2.1
	1.8 2.1

	Micro sleep
	55
	50
	38
	5.5
	5
	3

	Active DL
	280
	240 200
	152
	32
	40 26
	8.4 17.6

	Active UL
	110
	90
	80
	6.5
	 5.8
	4.2



Agreement
For set 1/2/3, the additional energy (unit in relative power*(duration in ms)) is 
	Power state
	Additional transition energy 

	
	Category 1
	Category 2

	Deep sleep
	1350 1000
	22500 17000

	Light sleep
	90
	1088



R1-2210303	FL summary#3 for R18 NW_ES	Moderator (Huawei)

FL6 Proposal 2.4.5-rev:
The agreed relative power values in power model table are expressed at msec-level.
Clarify and capture the below formula into TR as calculation of total energy consumption.


Agreement
The BS power consumption for active DL transmission is provided by

· : a static part of power for BS in active, which is not scaled based on reference configurations. 
· Baseline: 
· Optional: 
· : a dynamic part of power for BS in active, which is scaled based on reference configuration.
· Baseline: , where , , is the fraction of active TRxRUs, the ratio of RF bandwidth and maximum system BW and the ratio of PSD per TxRU between the DL transmission and reference configuration, respectively
· 
·  is the power part related to PA.
· A = baseline: 0.4; optional: [0.1, 0.7]
· For 
· If one value of  is used for evaluation, = for any sf, sp
· If two values of  are used for evaluation,  = 0.76 if ; otherwise, 
· Companies to report the assumption used in evaluation. 
The BS power consumption for active UL transmission is provided by

· : a static part of power for BS in active, which is not scaled based on reference configurations. 
· : a dynamic part of power for BS in active, which is scaled based on reference configuration and  is the percentage of active TRxRUs
· Baseline
· 
·  when no scaling is applied (i.e. scaling factor is 1)
For multi-carrier: the total power consumption of BS is calculated as is the sum of the power consumption of each CC; 
· for intra-band multi-carrier with contiguous CCs, the power consumption of each additional CC is scaled by [0.7].
For multi-TRP, the total power consumption of BS is assumed as is the sum of the power consumption of each TRP
· Company to report whether Pstatic is shared among TRPs (if shared, Pstatic is accounted once)
Company to additionally report the assumption for antenna adaptation delay, e.g. immediate, with a transition time of [1-3] ms, etc.
In time domain, 
· The power consumption in a slot is the sum of the power consumption associated with symbols in the slot. The symbol may correspond to uplink symbol, downlink symbol, or symbol without uplink and downlink.
· Company to report how the summation is performed along with evaluation results.
Other values for the above scaling formula, and other scaling approaches can be optionally reported, including
· At least = 1 is supported. Additional one or two more values are FFS.
· PUL = P5 (0.8+ 0.2 sf) * (0.4+ 0.6*sa).
· Sf is the ratio of RF BW to the maximum system BW
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