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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. And in RAN1#110 meeting, the skeleton of BS power consumption model and several details of the model are discussed. In this contribution, we continue to discuss some FFS issues on framework of BS power consumption model, including the power values for reference configuration, scaling method for non-sleep modes and some other remaining issues. Then, the evaluation metrics and KPIs are discussed aiming to achieve the energy saving gain with acceptable KPI guarantees. In addition, simulation scenarios and assumptions are also provided. 
BS power consumption model
In the RAN1#110 meeting, the agreements have been achieved as shown below.
	Agreement
For non-sleep mode, the relative power value in power model table for UL reception and/or DL transmission is provided based on reference configuration.

Agreement
For set 2 FR1 FDD TxRx reference configuration, confirm the WA as 32 in reference configuration.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Agreement
The total DL power level is 49 dBm for set 2 FR1 FDD reference configuration.

Agreement
For set 3 FR2 reference configuration, the total DL power level and EIRP limit is set as 33 dBm and 63 dBm respectively. Note EIRP limit is also scaled with the number of TxRU.

Agreement
For initial evaluations, there is always a non-sleep mode assumed between adjacent sleep modes. 



For the BS power consumption model, there are still several points that haven’t been finalized in the following 3 parts: power values for reference configuration, scaling method for non-sleep modes and some other remaining issues. In the following of this section, we discuss the power consumption model from these 3 aspects.

2.1 Power values for reference configuration
In the last meeting, the power values for reference configuration are carefully discussed. And the values for set 2 and set 3 need to be confirmed in this meeting. The agreements are shown in below.
	Agreement
For the purpose of evaluation, adopt the following as BS power consumption model. These entries for this table is per reference configuration set.
-FFS: One or multiple values for relative power and transition time.
	Power state
	Characteristic
	Relative Power
	Additional transition energy3
	Total transition time

	Deep sleep1
	There is neither DL transmission nor UL reception. 
Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	P1=1
	E1
	T1 

	Light sleep
	There is neither DL transmission nor UL reception. 
Time interval for the sleep should be larger than the total transition time entering and leaving this state.
(P2>P1)
	P2
	E2
	T2 

	Micro sleep
	There is neither DL transmission nor UL reception.
Immediate transition is assumed for network energy saving study purpose from or to a non-sleep state.
	P3
	0
	0

	Active DL
	There is only DL transmission.
	P4
	NA
	NA

	Active UL
	There is only UL reception.
	P5
	NA
	NA

	Note 1: Depending on implementations, there could be a state that the power is lower than deep sleep and requires larger total transition time, e.g. hibernating sleep or Quasi-off, which is not explicitly modeled in this study for evaluation purpose. 
Note 3: Unit in relative power times duration. FFS: Details on how transition energy is defined.


-For simultaneous DL and UL transmission for FDD, the power for UL reception is neglected in this study. 
-FFS: Optionally, a state machine where BS may transit between sleep modes without entering non-sleep mode can be considered. Companies are to report the involved sleep modes and the assumptions for inter-sleep mode transition time used in their evaluations.
-FFS: Details on how to use the above table for low power uplink reception (e.g. for WUS).

Working Assumption
For reference configuration set 1, the values are provided as below. FFS set 2 and set 3.
	Power state
	Relative Power P
	Total transition time T

	Deep sleep
	1
	1
	Cat 1: 50 ms 
	Cat 2: 10 s

	Light sleep
	Cat 1: 25
	Cat 2: 2.1
	Cat 1: 6 ms
	Cat 2: 640 ms

	Micro sleep
	Cat1: 55
	Cat 2: 5.5
	0
	0

	Active DL
	Cat 1: 280
	Cat 2: 32
	N.A.
	N.A.

	Active UL
	Cat 1: 110
	Cat 2: 6.5
	N.A.
	N.A.



Agreement 
· The total transition time for set 2 and set 3 is the same as that for set 1.
· Companies are encouraged to check the input and values provided in section 2.1.4.2 of R1-2208312 for further determination.


 	
For Set 1, based on companies input in R1-2208312, some of the values from a same company were put into different implementations, which results in inconsistent entries for a same source. Although averaging the values may not perfectly match individual company’s proposal, the current approach has largely accommodated the huge difference of various implementations, for which the existing difference among companies’ reported values within a same category does not cause major change of observations on high level. Therefore,
Proposal 1: For reference configuration Set 1:
· The working assumption can be confirmed without changes
· There is no material difference and need to further update the values from evaluation perspective. If the values are to be updated, only those reported from a same source but were placed in different categories can be adjusted and further averaged.
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For Set 2 reference configuration, there were comments that, considering the difference of reference configuration between Set 1 and Set 2, the final values for Set 2 should be slightly smaller than those for Set 1. This makes sense for the values reported from each individual company, however, after averaging, it may not hold since some companies may only have input for one of the two sets, leading to possible discrepancy among two sets. However, we see the general trend in each Set itself is still in a reasonable range.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK9][bookmark: OLE_LINK10]On the other hand, if additional adjustment is to be taken for the averaged values of Set 2, we observes that the values for Set 1 should be adjusted first as proposed in Proposal 1, and then the averaging approach for the reported values of Set 2 can be performed. Upon this, the values in each set and cross two sets will be more consistent and logically correct. 
For Set 3, since the hybrid beamforming structure is commonly deployed for FR2, the number of antenna elements and PAs in FR2 is much larger than FR1 while the power for each PA is much smaller than FR1. In general, the values of both active DL and UL mode should be smaller than FR1. Besides, since FR1 and FR2 have similar baseband structures, the values of sleep modes should not be too different from Set 1 and Set 2. 
Proposal 2: For reference configuration Set 2 and Set 3, for the relative power values,
· The following based on companies input can be taken;
· There is no material difference and need to further update the values from evaluation perspective. If further adjustment is pursued due to cross-comparison between Set 1 and Set 2, update shall firstly be made for the values of Set 1. 

	Power state
	Relative Power P for Category 1
	Relative Power P for Category 2

	
	Set 2
	Set 3
	Set 2
	Set 3

	Deep sleep
	1
	1
	1
	1

	Light sleep
	23
	20
	2.6
	1.8

	Micro sleep
	50
	38
	5
	3

	Active DL
	240
	152
	40 
	8.4

	Active UL
	90
	80
	 5.8
	4.2



2.2 Scaling method
In the last meeting, the scaling method for non-sleep modes is discussed. Majority companies have focused on the 2 alternative methods which are proposed during the meeting. The specific form is shown in below.
	Revised Alt 1-update：
At least for FR1 TDD, the BS power consumption for active DL is provided by  
: a static part of which the power is not scaled based on reference configurations.
: a dynamic part of the power that is scaled based on reference configurations based on , where  is the PA efficiency, , , is the percentage of active TxRUs, the ratio of RF bandwidth and maximum system BW and the ratio of PSD per TxRU between the DL transmission and reference configuration, respectively.
[bookmark: _Hlk114132219][bookmark: _Hlk114132244]FFS: the BS power consumption for active UL is provided by , where . And whether/how to use a non-linear function to represent .

Revised Alt 3
The BS power consumption for active DL is provided by
[bookmark: OLE_LINK5]
 and  are relative power values of micro sleep and active DL transmission, respectively
 is the resource usage ratio in frequency domain,  is ratio of simulated DL power level per TxRU between the DL transmission and reference configuration,  is percentage of active TxRUs with respect to the reference configuration,  is the ratio between a reference PA efficiency and actual PA efficiency depending on the actual transmit power and actual frequency domain usage. 
[bookmark: _Hlk115033903][bookmark: _Hlk115033922]FFS: BS power consumption for active UL, and companies report how to model . Note: modelling  as a single value for all different power and frequency resource allocation values is not realistic.



The first task here is to finalize a comprehensive scaling method for DL. For simplicity, we use Alt 1 and Alt 3 respectively for discussion instead of “revised”. 
It can be observed that both alternatives have considered the total power consumption into 2 parts (i.e.,  and the rest in Alt 1, or P3 and the rest in Alt 3), aiming to reflect the fact that the power includes one static part that is not scaled with reference configuration, and one dynamic part that can be scaled with different domains based on reference configuration.  
For the common static part, we consider  (the power of micro sleep as agreed in the power model table) is a reasonable split. When the dynamic part tends to be 0, the BS does not perform any active transmission, then the BS shall enter micro sleep mode with power of P3. There is no other sleep mode defined for such a state, and therefore BS shall not retain a different static power consumption.
Proposal 3: For scaling of BS in active DL transmission, there shall be a static part of power that is not scaled with reference configuration, and the value shall equal to the power when BS is in micro sleep state, i.e., .

The major difference between two alternatives is whether the dynamic part is always a joint scaling effect of all possible domains.
Since there is no prior identified approach to justify which alternative might be better, it may be possible to qualitatively analyze the alternatives.  For example,
· for Alt 3, when fewer frequency domain or power domain resource is used, which means both  are small, the obtained total value of dynamic part can be relatively very small, even if  tends to 100%. From our point of view, if the BS is equipped with a larger number of antennas as today for performing active transmissions as in non-sleep mode, there shall still be certain level of power consumption remaining despite of relatively less scheduled frequency resources or smaller power. This is because the incremental power mainly comes from TRX chain (including PA), therefore the dynamic (active DL) part of power consumption can largely rest on the number of TXRUs. Thus, the independent antenna domain effect remain as  in Alt 1.
· Besides, at least in FR1, practically PA and other components in TRX chain are the primary parts of the dynamic power, and cannot be considered in combination since the PA power consumption varies with the change of resource occupation. Thus, we proposed revised Alt1-update as the baseline scaling method.
The PA modeling as is not the key difference of Alt 1 and Alt 3, since both alternatives contain this aspect. 
Proposal 4: Support revised Alt1-update as the baseline scaling method.

[bookmark: _Hlk114129186]Determine the specific value of parameters of the dynamic part for active DL in revised Alt1-update. For Set 1, ,  and  are strongly based on the implementation. In our view,  and  are recommended to set as 7.3 and 9.6 respectively. 
[bookmark: _Hlk115036192]For PA efficiency, the non-linear function, if preferred, can be taken as . However, from RAN1 evaluation perspective, it might be simpler and adequate to take one or two fixed value(s), given typically PA efficiency ranges among 0.3~0.5 (for FR1). 
[bookmark: _Hlk115036952][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 5: For active DL with revised Alt1-update,  and  are recommended to set as 7.3 and 9.6 respectively, while   or a fixed value.

Another issue is the scaling method for UL. From modeling perspective, since there is no either DL nor UL in a sleep mode,  can be set to the same value as . Besides, in UL, the power consumption of LNA is much smaller than PA in DL. Thus, the power of entire TRX chain can be consolidated into a single value, and the power consumption of dynamic part can be scaled with . Additionally, from the implementation perspective, we recommend   as 1.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 6: For active UL, the BS power consumption can be provided as , where  and  is recommended as 1.

For Set 2 FR1 FDD and Set 3 FR2, the same scaling approach can be applied with corresponding parameter values.
Proposal 7: For Set 2 and Set 3 reference configuration, the same scaling formula as Alt 1 is reused and  where  is the respective relative power value of BS micro-sleep. Other parameters are recommended as below:
· For Set 2, ,,
· For Set 3, ,,
·  can be either non-linearly modelled or a fixed value, for simplicity.

2.3 Remaining issues
In the last meeting, some other issues are discussed. And the following agreements are achieved.
	Agreement
Companies to report the assumption details for the reception of a low-power UL channel/signal, if used, including power states, additional transition energy, and transition times, receiver details (e.g. architecture and receiver sensitivity), and other impact/change on the power consumption model.

Agreement 
During the transition time period, relative power of sleep mode  is assumed to be consumed. Additional transition energy and total transition time also include energy and time for both ramping down and ramping up.


The first remaining issue here is the handling of low-power UL signal. Based on the WA of relative power in set 1, the gap between micro sleep and active UL mode (i.e. 5.5 and 6.5) is already small enough. Thus, there is no need to additionally consider a new relative power state for the low-power UL signal. Besides, for some UL signal, like WUS, the uplink detection power shall not be significantly reduced compared with some other signals/channels, assuming the reception bandwidth and Rx chains number are the same. Therefore, it seems not necessary to specifically consider the low-power UL signal scenario.
[bookmark: _Hlk114143805][bookmark: _Hlk114149923]Observation 1: It seems not necessary to specifically consider the low-power UL signal scenario.
The second issue is to determine the additional transition energy. In our view, there are 2 overall constraints that need to be considered when setting up these values, and we use light sleep mode as an example to show the two constraints:
· Constraint (1): if a sleep time duration equals to the transition time T, the transition energy due to this transition, including the additional transition energy from micro sleep to light sleep and the energy consumed in light sleep for Tms, should be smaller than the energy consumed in micro sleep for Tms. If this constraint is not fulfilled, the gNB should not be motivated to transit from micro sleep to light sleep mode.
· Constraint (2): if a sleep time duration equals to the (T-1)ms, the gNB should not have an energy consumption that is consumed in micro sleep for (T-1)ms higher than the energy consumed by the transition from micro sleep to light sleep and stays in light sleep for (T-1)ms. If this constraint is not fulfilled, (T-1)ms would be the proper value as the transition time rather than Tms.
To use a figure to illustrate this as in Figure 1, the first constraint is the additional transition energy should be smaller than the energy represented by the area of (S1+S2) in Figure 1. The second constraint is the additional transition energy should be larger than the energy represented by the area of S1 in Figure 1. The Constraint (1) is taken as a motivation for a gNB to transit from micro sleep to light sleep for a lower energy consumption. The Constraint (2) makes sure that the transition time is a proper value.
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Figure 1 Explanation on the calculation of additional transition energy

Based on these constraints, the proposed values are shown below.
Table 1 Total energy calculation with additional transition energy
	Cat 1
	Cat 2

	Micro sleep for 6ms = 55*6 = 330 
Light sleep for 6ms = 25*6 + 150 = 300
	Micro sleep for 640ms = 5.5*640 = 3520 
Light sleep for 640ms = 2.1*640 +2173 = 3517

	Light sleep for 50ms = 25*50+150 = 1400
Deep sleep for 50ms = 1*50+1326 = 1376
	Light sleep for 10s = 2.1*10000 + 2173 = 23173
Deep sleep for 10s = 1*10000+13172 = 23172


Proposal 8: The additional transition energy of Set 1 is recommended as follow.
	Power state
	Additional transition energy 

	
	Category 1
	Category 2

	Deep sleep
	1326
	13172

	Light sleep
	150
	2173


[bookmark: _Hlk102163609]
For Set 2 FR1 FDD and Set 3 FR2, the same calculation method can be applied.
Proposal 9: For Set 2 and Set 3, the additional transition energy is recommended as follow.
	Power state
	Additional transition energy 

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

	Deep sleep
	1213
	17533
	1021
	8767

	Light sleep
	135
	1534
	90
	767



Evaluation methodology
In this section, we discuss the evaluation methodology including evaluation metrics and KPIs, simulation scenarios and assumptions. 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]3.1 Evaluation metrics and KPIs
In the last meeting, the evaluation metrics and KPIs are discussed. The following agreements are achieved.
	Agreement
For evaluation purpose, network energy saving gain is computed based on the energy consumptions for a technique and the baseline over the same duration.

Agreement
· FFS whether to set exact requirements/QoS target for UPT and/or latency impact
· Other KPIs can be optionally reported, conditioned with clear definition/descriptions provided.
· Note for potential new channel/signals, e.g. WUS from UE, the assumption for detection reliability at BS side is reported (performance and complexity impact would subject to results and further discussion).



For the FFS issue, UPT loss is a significant KPI for evaluation and should be reported together with energy saving gain since energy saving techniques may shutdown TXRU, decrease PSD or usage of the frequency domain. From the evaluation perspective, we propose 95%, 50% and 5% as the UPT target. Simultaneously, under the same traffic load, the decrease of throughput will inevitably cause the increase of the transmission time, and the degradation of coverage performance. Thus, latency and coverage can already be reflected through the UPT target.
[bookmark: OLE_LINK3]Proposal 10: UPT loss should be reported together with energy saving gain. From the evaluation perspective, propose 95%, 50% and 5% as the UPT targets. Simultaneously, latency and coverage can be reflected through the UPT target.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22] 3.2 Simulation scenarios and assumptions
In the last meeting, the simulation scenarios and assumptions are discussed. And the following agreements are achieved.
	Agreement
In the evaluation,
· a load (L)% of a cell is a percentage of resources used for UE specific PDSCH/PUSCH.
· The following load scenarios are considered.
	Load scenario
	Characteristics

	Idle/empty load
	· Include cell-specific signals and channels, and
· L = 0

	low load
	· Include cell-specific signals and channels, and
· 0 < L≤15

	Light load
	· Include cell-specific signals and channels, and
· 15 < L≤30

	Medium load
	· Include cell-specific signals and channels, and
· 30 < L≤50

	For CA, the companies report whether the load is defined per CC or across all CCs.



Agreement
· For FR1, urban micro can be optionally considered.
· For FR2, urban micro is prioritized, with ISD=200 m is assumed. 


Agreement
It is up to company report the use of UE C-DRX.
· the baseline configuration (for alignment/calibration) for C-DRX, if reported, can be as below; 
· Other inactivity timer values can be optionally reported
	Traffic type
	FTP 
	IM
	VoIP

	Model
	FTP model 3
	FTP model 3
	As defined in R1-070674.
Assume max two packets bundled.

	Packet size
	0.5 Mbytes
	0.1 Mbytes
	

	Mean inter-arrival time
	200 ms
	2 sec
	

	DRX Period
	160 ms
	320 ms 
	40 ms

	DRX Inactivity timer
	100 ms
	80 ms
	10 ms

	On duration
	FR1: 8 ms
FR2: 4 ms
	FR1: 10 ms
FR2: 5 ms
	FR1: 4 ms
FR2: 2 ms



Agreement
It is up to company report which traffic model is used among the agreed three traffic models in their evaluations.
· Other models may be used as well. Parameter (e.g. packet size and arrival rate) adjustment can be optionally considered and reported.

Agreement
· For FR1, adopt the Reference SLS configurations in Annex-A in R1-2208312 as baseline SLS assumptions.
· Other carrier frequencies can be optionally considered.
· FFS For FR2 adopt the Reference SLS configuration used in Dense Urban Config.B in Table2 of RP-180524 for IMT-2020 with the following clarification/update as initial SLS assumption.
· BS antenna configurations
· 2 TxRU (M, N, P, Mg, Ng; Mp, Np) = (4,8,2,2,2;1,1)
· (dH, dV) = (0.5λ, 0.8λ) (dg,H, dg,V) = (4.0λ, 3.6λ)
· Traffic model & UE density
· Follow previous agreements with adjusted UE density
· Total transmit power per TRxP
· Value scaled from that in set 3 reference configuration considering BW 
· Further adjustment/clarification can be discussed in the next meeting.



For channel model in FR1, since in RAN1#109 meeting, it has agreed that at least urban macro is prioritized for FR1. We recommend to use the parameters and configuration of the UMa scenario in TR 38.901 for channel model of initial evaluation, which is good for companies to align their result.
Proposal 11: Support using the parameters and configuration of the UMa scenario in TR 38.901 for channel model for initial evaluation in FR1.

Conclusions
According to the discussion, following proposals and observations are provided:
Observation 1: It seems not necessary to specifically consider the low-power UL signal scenario.
Proposal 1: For reference configuration Set 1:
· The working assumption can be confirmed without changes
· There is no material difference and need to further update the values from evaluation perspective. If the values are to be updated, only those reported from a same source but were placed in different categories can be adjusted and further averaged.

Proposal 2: For reference configuration Set 2 and Set 3, for the relative power values,
· The following based on companies input can be taken;
· There is no material difference and need to further update the values from evaluation perspective. If further adjustment is pursued due to cross-comparison between Set 1 and Set 2, update shall firstly be made for the values of Set 1. 

	Power state
	Relative Power P for Category 1
	Relative Power P for Category 2

	
	Set 2
	Set 3
	Set 2
	Set 3

	Deep sleep
	1
	1
	1
	1

	Light sleep
	23
	20
	2.6
	1.8

	Micro sleep
	50
	38
	5
	3

	Active DL
	240
	152
	40 
	8.4

	Active UL
	90
	80
	 5.8
	4.2



Proposal 3: For scaling of BS in active DL transmission, there shall be a static part of power that is not scaled with reference configuration, and the value shall equal to the power when BS is in micro sleep state, i.e., .
Proposal 4: Support revised Alt1-update as the baseline scaling method.
Proposal 5: For active DL with revised Alt1-update,  and  are recommended to set as 7.3 and 9.6 respectively, while   or a fixed value.
Proposal 6: For active UL, the BS power consumption can be provided as , where  and  is recommended as 1.
Proposal 7: For Set 2 and Set 3 reference configuration, the same scaling formula as Alt 1 is reused and  where  is the respective relative power value of BS micro-sleep. Other parameters are recommended as below:
· For Set 2, ,,
· For Set 3, ,,
·  can be either non-linearly modelled or a fixed value, for simplicity.
Proposal 8: The additional transition energy of Set 1 is recommended as follow.
	[bookmark: _GoBack]Power state
	Additional transition energy 

	
	Category 1
	Category 2

	Deep sleep
	1326
	13172

	Light sleep
	150
	2173


Proposal 9: For Set 2 and Set 3, the additional transition energy is recommended as follow.
	Power state
	Additional transition energy 

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

	Deep sleep
	1213
	17533
	1021
	8767

	Light sleep
	135
	1534
	90
	767



Proposal 10: UPT loss should be reported together with energy saving gain. From the evaluation perspective, propose 95%, 50% and 5% as the UPT targets. Simultaneously, latency and coverage can be reflected through the UPT target.
Proposal 11: Support using the parameters and configuration of the UMa scenario in TR 38.901 for channel model for initial evaluation in FR1.
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Appendix: 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.
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