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Introduction
[bookmark: _Hlk66110521]In RAN1 #109-e and #110 meetings, there agreed basic network evaluation methodology and categorized potential network energy saving techniques of different domain [1][2][3][4]. In this contribution, evaluations are conducted to characterize selected network energy saving schemes in time, frequency, spatial and power domains. From the useful power saving schemes identified, there also reveals the need of efficient adaptation framework(s) to realize the benefit of network energy saving over different network load conditions by considering UE-group/cell-wise adaptation and practical UE support. 

Time Domain Network Energy Saving Techniques
In this section, time domain network energy saving techniques will be evaluated. The selection of the schemes first considers the impact to legacy UEs. For example, changing of SSB signal structure or SSB periodicity are not considered since it will cause issues to legacy UEs to operate under the same BS. Secondly, the schemes that can already be accommodated vis existing specification are also excluded. For example, dynamic adaptation for periodic UL can be up to gNB implementation [5].

Adaptation of DTX/DRX - Alignment of DRX offsets
When the traffic load is low, e.g., mainly voice activity, it can be beneficial to aggregate BS transmission time intervals. Since UE expects data activity only within DRX on-durations, such BS transmission time aggregation implies alignment of UE DRX offsets, in a cell-specific or group-specific manner as illustrated in Figure 1. Note that, since DRX cycle, on-duration timer, and inactivity-timer settings are typically optimized per service QoS requirement, it will be more reasonable that the adaptation on UE DRX only changes the DRX offset value.
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[bookmark: _Ref115437152]Figure 1: Illustration of aggregated BS activity by aligning DRX offsets across UEs of a group or a cell

To justify the benefit based on the agreed NW power consumption model, the following evaluation assumptions are considered:
· Scenario: Urban Macro (ISD: 500m) in FR1 of 30kHz; single carrier case
· Case 1: Random DRX offset per UE (5 ms granularity)
· Case 2: Aligned DRX offset to 0 for UEs of a group or a cell
· Traffic: VoIP with DRX (cycle, on-duration, inactivity timer) = (40, 4, 10) ms
· Note: VoIP is considered to simulate low network loading condition while user activities are still frequent
· RU: Low load (0% - 15%)

In Figure 2, there show the NW energy saving gains for Cat 1 and Cat 2 types of BS’s. Accordingly, we also have the following:
[bookmark: _Ref115441011]Observation 1: For the case of low network load (0% - 15%) while there are still (frequent) user activities (e.g., VoIP), aligning UE DRX offset for aggregated BS activity can achieve good power saving gain, i.e., >28% for Cat 1 BS and >10% for Cat 2 BS.
[bookmark: _Ref115441136]
Proposal 1: Aligning UE DRX offsets in a group-specific or cell-specific manner is recommended for network energy saving.
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[bookmark: _Ref115437385]Figure 2: BS power consumption comparison with aligned UE DRX offsets (VoIP traffic)

Wake up signal (WUS) for gNB
In this section, there are two sub-sections:
· Sub-section 2.2.1: BS wake-up request design in order to resolve the issue UE is impacted due to BS off, as the issue raised in section 3.1.2 in [6]
· Sub-section 2.2.2: Cell reselection enhancement is discussed to resolve the issue idle/inactive mode UEs can be impacted when network would like to disable a BS. This is a relevant issue since BS wake-up and BS sleep should be investigated jointly for a complete solution for network energy savings.

BS Wake-Up Request Design
Consider a heterogeneous network scenario, where NW deploys multiple capacity booster cells and a candidate cell. NW may turn off a capacity booster cell for NWES when the traffic is low.
However, when traffic is back to high, NW may need to turn on one or multiple capacity booster cells. In this case, UE may provide additional information for NW to turn on a proper capacity booster cell.
Suppose a sleeping cell turns DL transmission off, but UL reception remains working. A sleeping cell may monitor PRACH preambles from UEs if the candidate cell shares the RACH configuration. If the sleeping cell detects some PRACH preamble, NW may know some UEs are likely around the sleeping cell. This information could be beneficial for NW to determine whether to wake up the sleeping cell. 
In NR, the candidate cell may request UE to send a PRACH preamble via PDCCH-order-based CFRA or CBRA, which could provide additional information for NW to determine whether to wake up (activate) the sleeping cell.  
For Rel-18, potential enhancement for PDCCH-order-based CFRA/CBRA can be considered, e.g., whether gNB could request UE sending multiple beam directions to facilitate NW monitoring the traffic load and predicting UE location. 
[bookmark: _Ref115466101]
Observation 2: Monitoring PRACH preamble for a sleeping cell, e.g., a deactivated small cell, is beneficial for NW to determine whether to turn on/off a BS. 
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Figure 3: A heterogeneous NW scenario with candidate and capacity boost cells
[bookmark: _Ref115466129]
Proposal 2: For dynamic BS on/off, enhancement on PDCCH-order-based RA can be used as a BS wake-up request.
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Figure 4: Monitor the traffic load of candidate cells via UE

Cell reselection enhancement
In [6], there reports dynamic BS node on/off saves 69% BS energy if NW deactivates six from seven active BSs. However, it may cost 7 dB of additional UE TX power in FR1 and 11% of VoIP dropping rate in FR2.
In NR, a small cell may have PCell and SCell UEs. Before turning it off, BS may offload PCell and SCell UEs. For SCell UEs, SCell deactivation can be done by SCell Activation/Deactivation MAC CE. For PCell UEs, it is not straightforward.
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Figure 5: a cell consisting of PCell UEs and SCell UEs.
Before turning off a cell, BS may offload PCell UEs via 1) handing over connected UEs to another active cell, 2) releasing RRC connection for the connected UE to perform cell selection, and 3) triggering cell reselection for the idle UE that camps normally. BS can inform UEs in time for CONNECTED UEs, but it is complicated for IDEL UEs. 
In NR, IDLE UE may measure the SS-RSRP and SS-RSRQ of the serving cell to evaluate criterion S per DRX cycle. If NW turns off the serving cell, UE may wait for another DRX-cycle of 1.28s to determine whether to trigger cell reselection. 
In Rel-18, it could be beneficial if UE could receive assistant information about when cells will stop serving. The assistant information could trigger cell reselection for IDLE UE in time.

[bookmark: _Ref115466193]Observation 3: BS may not trigger cell reselection for an IDLE UE camping on a cell before BS turns off the cell (without cellBarred) because cell reselection is based on RSRP and RSRQ measurement.
[bookmark: _Ref115466183]
Proposal 3: For dynamic BS on/off, enhancement on cell reselection for IDLE UE should be investigated to minimize the impact to IDLE UEs.
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Figure 6: Illustration of triggering cell reselection for IDLE UEs.


Frequency Domain Network Energy Saving Techniques
Multi-carrier energy savings enhancements - SSB/SIB1-less SCell
When a cell is used as a capacity booster rather than providing coverage, the cell could be defined as a secondary cell (SCell), and a gNB may turn off SSB or SIB1 transmission on the SCell for NW energy savings. 
For evaluating the potential benefits, the following settings are considered:
· Scenario: Urban Macro (ISD: 500m) in FR1 of 30kHz with PCell and one SCell (inter-band CA)
· Case 1: SSB, SIB1, and data for SCell
· Case 2: SSB and data for SCell
· Case 3: Only data for SCell
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· SSB: 20 RBs, 4 symbols, 2 SSB per slot, and 4 consecutive slots at periodicity of 20 ms
· SIB1: 48 RBs, 8 consecutive slots at periodicity of 80 ms, multiplexing pattern 1 with SSB 
· Traffic: Video traffic with DRX (cycle, on-duration, inactivity timer) = (160, 8, 100) ms
· Note: Video traffic considered since CA is typically for scenarios with higher data activity
· RU: Light load (15% - 30%) 

In Figure 11, there show the NW energy saving gains for Cat 1 and Cat 2 types of BS’s, and we have
[bookmark: _Ref115441019]Observation 4: For CA use cases with higher data activity, disabling SSB and/or SIB1 for SCell achieves very limited energy saving gains, i.e., <8% for Cat 1 BS and < 1% for Cat 2 BS.
[bookmark: _Ref115441144]
Proposal 4: Disabling SSB and/or SIB1 for SCell is NOT pursued for network energy saving.
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[bookmark: _Ref115351401]Figure 7: BS power consumption comparison with SSB/SIB1-less SCell (video traffic for CA setting)

On BWP related enhancements
BWP adaptation framework has been developed in Rel-15 and widely supported by UEs. When the network load is low (0% - 15%), it is possible to adjust BS transmission BW to reduce BS power consumption. Since BWP adaptation trigger is UE specific, there will be concern on the signaling overhead and the corresponding BS power consumption that can reduce the benefit of network energy saving. On the other hand, since wide UE support is important to achieve effective network energy saving benefit, reducing the BW adaptation delays will somehow conflict the target due to restricting the number of supported UEs (e.g., excluding OTA upgraded Rel-15 UEs that still follow legacy BWP switch delay). By the above the following proposals are suggested:
[bookmark: _Ref115466281]
Proposal 5: Enhancements to enable UE group-common or cell-specific BWP configuration and/or switching is recommended for network energy saving
[bookmark: _Ref115466309]
Proposal 6: Reducing the BW adaptation delays is NOT pursued for network energy saving due to the reduced UE support on applying BWP adaptation for network energy saving.


Spatial Domain Network Energy Saving Techniques
Dynamic adaptation of spatial elements - Reduced TxRU number
When network load is light (15% - 30%) or medium (30% - 50%), reducing BS active time may not be practical due to the impact to data latency. In this regard, reducing the number of TxRU while keeping data transmission can be utilized to achieve better trade-off in NW energy saving and data latency. To characterize the trade-off, the following evaluation settings are considered:
· Scenario: Urban Macro (ISD: 500m) in FR1 of 30kHz; single carrier setting; same PSD per TxRU
· Case 1: 64 TxRU of (M, N, P, Mg, Ng; Mp, Np) = (8, 16, 2, 1, 1; 2, 16)
· Case 2: 32 TxRU of (M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 1; 2, 8)
· Case 3: 16 TxRU of (M, N, P, Mg, Ng; Mp, Np) = (4, 8, 2, 1, 1; 1, 8)
· M: no. vertical antenna elements within a panel, on one polarization. N: no. horizontal antenna elements within a panel, on one polarization. P: no. polarizations. Mg: no. panels in a column. Ng: no. panels in a row. Mp: no. vertical TXRUs within a panel, on one polarization. Np: no. horizontal TXRUs within a panel, on one polarization.
· Traffic: Video traffic with DRX (cycle, on-duration, inactivity timer) = (160, 8, 100) ms
· Note: Video traffic with more UEs utilized to simulate higher network load conditions
· RU: Light load (15% - 30%) and medium load (30% - 50%)

In Figure 4 and Figure 5, there show the comparison of BW power consumption and data latency with reduced #TxRU for light load and medium load cases, respectively. Accordingly, one can check:
[bookmark: _Ref115441024]
Observation 5: For the NW scenario with light load (15% - 30%), reducing #TxRU from 64 to 32 can bring 15.3% and 16.8% NW energy saving gain, respectively, for Cat 1 BS and Cat 2 BS, subject to 4.8% increment in average data packet latency. Further reducing #TxRU to 16 only bring <6% additional energy saving gain while causing >15% data latency increment. 
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[bookmark: _Ref115430347]Figure 8: BS power consumption and data latency comparison with reduced #TxRU in light load (15% - 30%) case with video traffic

[bookmark: _Ref115441028]Observation 6: For the NW scenario with medium load (30% - 50%), reducing #TxRU from 64 to 32 can bring 25.3% and 26.8% NW energy saving gain, respectively, for Cat 1 BS and Cat 2 BS, subject to 6.8% increment in average data packet latency. Further reducing #TxRU to 16 only bring <10% additional energy saving gain while causing >70% data latency increment.
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[bookmark: _Ref115430358]Figure 9: BS power consumption and data latency comparison with reduced #TxRU in medium load (30% - 50%) case with video traffic

Given the good trade-off in NW energy gain and data latency achieved by reducing #TxRU, this network energy saving scheme is recommended. When #TxRU is changed, the settings of CSI-RS and CSI reporting should also be adapted accordingly. Given these parameters are BWP specific, how to extend BWP framework to accommodate changing #TxRU in a UE-group-specific or cell-specific manner can be further investigated. The following two proposals are then suggested: 
[bookmark: _Ref115441149]
Proposal 7: Reducing #TxRU by a limited factor is recommended for NW energy saving.
[bookmark: _Ref115441161]
Proposal 8: Further investigate how to extend BWP framework to accommodate changing #TxRU in a UE-group-specific or cell-specific manner.
· At least CSI-RS and CSI reporting related settings should be adapted accordingly

Dynamic adaptation of TRPs in mTRP
In current agreed network power consumption model, there hasn’t included the power consumption model for TRPs. Also, since current study focus is energy savings for larger BS (e.g., FR1 macro cell with ISD of 500 ms) because of their high transmission power consumption, it would be reasonable to deprioritize study of TRP related network energy saving techniques in Rel-18.
[bookmark: _Ref115466356]
Proposal 9: Study on dynamic adaptation of TRPs in mTRP is deprioritized for focusing on energy saving for BS with larger power consumption (e.g., FR1 macro gNBs).

Power Domain Network Energy Saving Techniques 
Adaptation of transmission power of signals and channels - Reduced PDSCH power/PSD-level
Like reducing #TxRU, reducing PDSCH power/PSD-level while keeping data transmission can be utilized to achieve NW energy saving while minimizing the data latency impact. To characterize the trade-off, the following evaluation settings are considered:
· Scenario: Urban Macro (ISD: 500m) in FR1 of 30kHz; single carrier setting; #TxRUs is 64
· Case 1: Reference PDSCH power/PSD-level subject to maximum TX power limit
· Case 2: PDSCH power/PSD-level is reduced by 3dB w.r.t. Reference/Case 1
· Case 3: PDSCH power/PSD-level is reduced by 6dB w.r.t. Reference/Case 1
· Case 4: PDSCH power/PSD-level is reduced by 9dB w.r.t. Reference/Case 1
· Note: PDSCH power/PSD-level can be adjust via BWP-specific parameter, powerControlOffset, as illustrated below:
[image: Diagram

Description automatically generated]
· Traffic: Video traffic with DRX (cycle, on-duration, inactivity timer) = (160, 8, 100) ms
· Note: Video traffic with more UEs utilized to simulate higher network load conditions
· RU: Light load (15% - 30%) and medium load (30% - 50%)

In Figure 7 and Figure 8, there show the comparison of BW power consumption and data latency with reduced PDSCH power/PSD-level for light load and medium load cases, respectively. Accordingly, one can check the following:
[bookmark: _Ref115441032]
Observation 7: For the NW scenario with light load (15% - 30%), reducing PSDCH power/PSD-level by 6dB can bring 17% NW energy saving gain for Cat 1 BS and Cat 2 BS, subject to 6% increment in average data packet latency. On the other hand, further power/PSD-level reduction brings ≤1% additional energy saving gain while causing ≥6% data latency increment. 
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[bookmark: _Ref115430263]Figure 10: BS power consumption and data latency comparison with reduced PDSCH power/PSD-level in light load (15% - 30%) case with video traffic
[bookmark: _Ref115441124]
Observation 8: For the NW scenario with medium load (30% - 50%), reducing PSDCH power/PSD-level by 6dB can bring ≥26% NW energy saving gain for Cat 1 BS and Cat 2 BS, subject to 10% increment in average data packet latency. On the other hand, further power/PSD-level reduction brings ≤3% additional energy saving gain while causing ≥14% data latency increment.
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Figure 11: BS power consumption and data latency comparison with reduced PDSCH power/PSD-level in medium load (30% - 50%) case with video traffic

Given the good trade-off in NW energy gain and data latency achieved by reducing PDSCH power/PSD-level (e.g., by 6dB), this network energy saving scheme is also recommended. Given PDSCH power/PSD-level adjustment can be done via the BWP specific parameter, powerControlOffset, how to extend BWP framework to accommodate changing PDSCH power/PSD-level in a UE-group-specific or cell-specific manner can be further investigated as well. By the above, the following two proposals are suggested: 
[bookmark: _Ref115441166]
Proposal 10: Reducing PDSCH power/PSD-level by a limited factor is recommended for network energy saving.
[bookmark: _Ref115441170]
Proposal 11: Further investigate how to extend BWP framework to accommodate changing PDSCH power/PSD-level in a UE-group-specific or cell-specific manner.

On PA related transceiver processing enhancements
To evaluate the energy saving gain for the enhancements, an agreed power consumption scaling formula that includes the scaling function for the enhancements will be necessary. However, according to [7], the scaling formula with higher support only captures a PA related factor as a fixed value. For the formula with more precise PA characteristics, it is also not clear how/what the enhancements can change the scaling outcome. Therefore, it seems not possible for companies to conduct evaluations and compare/justify the enhancements. If the fundamental cause is that RAN1 doesn’t have sufficient RF expertise, resorting to RAN4 for providing suggested power consumption scaling for the PA related enhancements can be the way forward to resolve the bottleneck.
[bookmark: _Ref115466488]
Proposal 12: If agreed, LS to request RAN4 for providing suggested power consumption scaling for PA related transceiver processing enhancements. Meanwhile, RAN1 can discuss the feasibility of UE support for the schemes.

From UE feasibility point of view, the scheme “channel aware tone reservation that decreases PAPR” may only require UE to additionally report a finer frequency range, e.g., RB instead of RBG, of the worst channel quality, which can be done along UE CSI measurement and reporting. When BS reserved some tones that are not expected to be utilized for the UE’s DL, there is also no need of additional UE processing. In this regard, such enhancement is feasible for UE implementation. On the other hand, the scheme that will require additional UE processing on new RS pattern is not suggested since it cannot reuse any legacy UE processing and the UE support is also expected to be limited.

[bookmark: _Ref115466556]Observation 9: From UE feasibility point of view, “channel aware tone reservation that decrease PAPR” is more feasible than other transceiver processing enhancements because of UE can provide the additional information to BS along legacy CSI measurement and reporting operations.


Considerations on Adaptation Framework
From the above evaluations, the following useful NW energy saving techniques with justified ES gains:
	#
	Domain
	Technique
	Network scenarios
	NW energy saving gain
	Impacted UE config.

	A)
	Time
	Alignment of DRX offsets
	Low load 
(0% – 15%)
	Cat 1 BS: 28%
Cat 2 BS: 10%
	DRX offset value

	B)
	Spatial
	Reduced TxRU number
	Light load 
(15% - 30%),
Medium load 
(30% - 50%)
	Cat 1 BS: 15% - 25%
Cat 2 BS: 16% - 26%
	CSI-RS and CSI reporting settings

	C)
	Power
	Reduced PDSCH power/PSD-level
	
	Cat 1 BS: 17% - 26%
Cat 2 BS: 17% - 27%
	PDSCH power offset, powerControlOffset



To achieve network energy saving with minimum impact to UEs, all UEs in a cell should be aware of the change, and the related configurations, including DRX offset, CSI-RS/CSI-reporting settings, and PDSCH power offset, should be adapted accordingly. Since the configurations are UE specific settings, how to efficiently adapt the parameters in UE-group/cell-wise manner should be further developed; otherwise the signaling overhead and power consumption will vanish the benefit of NW energy savings.
[bookmark: _Ref115441174]
Proposal 13: Efficient UE-group/cell-wise signaling and adaptation mechanism should be developed for useful NW energy saving techniques; otherwise the signaling overhead and power consumption will reduce the energy saving benefits.

To achieve effect UE-group/cell-wise support, wide UE support is essential. From previous characterization, the BWP framework can be utilized for schemes B) and C), regarding the impacted UE settings/parameters are BWP specific. Since the framework is developed since Rel-15, there can ensure comprehensive UE support. In this regard, the following proposal is suggested:
[bookmark: _Ref115441178]
Proposal 14: For maximum UE support, extend Rel-15 BWP adaptation framework as the UE-group/cell-wise signaling and adaptation mechanism for NW energy saving.


Conclusion
In this contribution, we have the following observations and proposals:

Time domain techniques
Observation 1: For the case of low network load (0% - 15%) while there are still (frequent) user activities (e.g., VoIP), aligning UE DRX offset for aggregated BS activity can achieve good power saving gain, i.e., >28% for Cat 1 BS and >10% for Cat 2 BS.

Proposal 1: Aligning UE DRX offsets in a group-specific or cell-specific manner is recommended for network energy saving.

Observation 2: Monitoring PRACH preamble for a sleeping cell, e.g., a deactivated small cell, is beneficial for NW to determine whether to turn on/off a BS.
Proposal 2: For dynamic BS on/off, enhancement on PDCCH-order-based RA can be used as a BS wake-up request.

Observation 3: BS may not trigger cell reselection for an IDLE UE camping on a cell before BS turns off the cell (without cellBarred) because cell reselection is based on RSRP and RSRQ measurement.

Proposal 3: For dynamic BS on/off, enhancement on cell reselection for IDLE UE should be investigated to minimize the impact to IDLE UEs.

Frequency domain techniques

Observation 4: For CA use cases with higher data activity, disabling SSB and/or SIB1 for SCell achieves very limited energy saving gains, i.e., <8% for Cat 1 BS and < 1% for Cat 2 BS.

Proposal 4: Disabling SSB and/or SIB1 for SCell is NOT pursued for network energy saving.

Proposal 5: Enhancements to enable UE group-common or cell-specific BWP configuration and/or switching is recommended for network energy saving

Proposal 6: Reducing the BW adaptation delays is NOT pursued for network energy saving due to the reduced UE support on applying BWP adaptation for network energy saving.

Spatial domain techniques
Observation 5: For the NW scenario with light load (15% - 30%), reducing #TxRU from 64 to 32 can bring 15.3% and 16.8% NW energy saving gain, respectively, for Cat 1 BS and Cat 2 BS, subject to 4.8% increment in average data packet latency. Further reducing #TxRU to 16 only bring <6% additional energy saving gain while causing >15% data latency increment.

Observation 6: For the NW scenario with medium load (30% - 50%), reducing #TxRU from 64 to 32 can bring 25.3% and 26.8% NW energy saving gain, respectively, for Cat 1 BS and Cat 2 BS, subject to 6.8% increment in average data packet latency. Further reducing #TxRU to 16 only bring <10% additional energy saving gain while causing >70% data latency increment.

Proposal 7: Reducing #TxRU by a limited factor is recommended for NW energy saving.

Proposal 8: Further investigate how to extend BWP framework to accommodate changing #TxRU in a UE-group-specific or cell-specific manner.
· At least CSI-RS and CSI reporting related settings should be adapted accordingly

Proposal 9: Study on dynamic adaptation of TRPs in mTRP is deprioritized for focusing on energy saving for BS with larger power consumption (e.g., FR1 macro gNBs).


Power domain techniques
Observation 7: For the NW scenario with light load (15% - 30%), reducing PSDCH power/PSD-level by 6dB can bring 17% NW energy saving gain for Cat 1 BS and Cat 2 BS, subject to 6% increment in average data packet latency. On the other hand, further power/PSD-level reduction brings ≤1% additional energy saving gain while causing ≥6% data latency increment.

Observation 8: For the NW scenario with medium load (30% - 50%), reducing PSDCH power/PSD-level by 6dB can bring ≥26% NW energy saving gain for Cat 1 BS and Cat 2 BS, subject to 10% increment in average data packet latency. On the other hand, further power/PSD-level reduction brings ≤3% additional energy saving gain while causing ≥14% data latency increment.

Proposal 10: Reducing PDSCH power/PSD-level by a limited factor is recommended for network energy saving.

Proposal 11: Further investigate how to extend BWP framework to accommodate changing PDSCH power/PSD-level in a UE-group-specific or cell-specific manner.

Proposal 12: If agreed, LS to request RAN4 for providing suggested power consumption scaling for PA related transceiver processing enhancements. Meanwhile, RAN1 can discuss the feasibility of UE support for the schemes.

Observation 9: From UE feasibility point of view, “channel aware tone reservation that decrease PAPR” is more feasible than other transceiver processing enhancements because of UE can provide the additional information to BS along legacy CSI measurement and reporting operations.

Adaptation framework
Proposal 13: Efficient UE-group/cell-wise signaling and adaptation mechanism should be developed for useful NW energy saving techniques; otherwise the signaling overhead and power consumption will reduce the energy saving benefits.

Proposal 14: For maximum UE support, extend Rel-15 BWP adaptation framework as the UE-group/cell-wise signaling and adaptation mechanism for NW energy saving.
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BS Power Consumption with Aligned UE DRX Offsets

Case 1	Cat 1 BS	Cat 2 BS	75.767099999999999	7.1797000000000004	Case 2	Cat 1 BS	Cat 2 BS	54.2256	6.4206000000000003	



BS Power Consumption with SSB/SIB1-less SCell 

Case 1	Cat 1 BS	Cat 2 BS	152.73009999999999	18.806699999999999	Case 2	Cat 1 BS	Cat 2 BS	148.14600000000002	18.790100000000002	Case 3	Cat 1 BS	Cat 2 BS	141.3837	18.755400000000002	



BS Power Consumption and Data Latency with Reduced #TxRU;  Light Load (15% - 30%) Case

Case 1 (64 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	73.884900000000002	9.2170000000000005	49.8	Case 2 (32 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	62.1995	7.7424999999999997	52.17	Case 3 (16 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	59.819600000000001	7.1730999999999998	59.94	



BS Power Consumption and Data Latency with Reduced #TxRU;  Medium Load (30% - 50%) Case

Case 1 (64 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	123.4674	14.204599999999999	56.34	Case 2 (32 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	92.241500000000002	10.399800000000001	60.19	Case 3 (16 TxRUs)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	84.848200000000006	9.0054999999999996	102.02	



BS Power Consumption and Data Latency with Reduced PDSCH Power/PSD-level;  Light Load (15% - 30%) Case

Case 1 (Ref. power)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	73.884900000000002	9.2170000000000005	49.8	Case 2 (3 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	64.991500000000002	8.1597000000000008	50.83	Case 3 (6 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	61.439399999999999	7.6921999999999997	52.79	Case 4 (9 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	61.459899999999998	7.6020000000000003	55.83	



BS Power Consumption and Data Latency with Reduced PDSCH Power/PSD-level;  Medium Load (30% - 50%) Case

Case 1 (Ref. power)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	123.4674	14.204599999999999	56.34	Case 2 (3 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	100.6075	11.527900000000001	58.25	Case 3 (6 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	90.938699999999997	10.327299999999999	61.89	Case 4 (9 dB ↓)	Cat 1 BS power consumption	Cat 2 BS power consumption	Data latency (ms)	89.035799999999995	9.9579000000000004	69.98	
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