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Introduction
This summary synthesizes observations and proposals from contributions submitted to 3GPP TSG RAN WG1 #124, for EE for 6G Radio (6GR) in AI 10.4 and as described in the SID. The contributions address remaining issues on BS power consumption models, UE power consumption models, and necessary evaluation assumptions.
Please note that this summary has partially been produced with the help of AI. Companies are therefore encouraged to verify that their views are correctly represented.


[bookmark: _Hlk221193722]Summary of Agreements in RAN1 #124
1.1 Proposals for Online Discussion
BS modeling
TBD

UE modeling
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Proposal 4.1.2-1c1
For CA reception based on one RF receive chain, power scaling factor is same as that of bandwidth scaling with the same total bandwidth.
· Same PDCCH BD number as reference configuration is assumed. FFS: Additional scaling w.r.t. increased PDCCH BD number. 
· Scaling on power consumption after carrier activation, and no implication on carrier activation/deactivation delay.
· FFS: Scaling for CA reception based on more than one RF receive chains.

Proposal 4.1.2-1c2
Include the following DL carrier aggregation scaling factors (w.r.t. 1CC power consumption scaled w.r.t. CC bandwidth) in the UE power model:
	CA Configuration
	Scaling Factor

	1CC
	1.0

	2CC
	2.2

	4CC
	4.7



Proposal 4.1.1-3b
RAN1 to further define reference configuration for UEs with 20MHz or smaller bandwidth. Same scaling rules are applied to both reference configurations.

Proposal 4.1.1-3c
Update PDCCH+PDSCH bandwidth scaling table in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· SMaxBW can be zero, or the other option: Z1 and Z2 for MaxBW = 200% and 400%, respectively. Company to report which option is assumed in their evaluation.

	ΓB
	ΓTput=1
	ΓTput=1/2
	ΓTput=1/4

	25%
	0.40 + SMaxBW
	-
	-

	100%
	1.00 + SMaxBW
	-
	-

	200%
	2.10 + SMaxBW
	1.50 + SMaxBW
	-

	400%
	4.60
	3.20
	2.40



· If adaptation delay  is allowed, scaling factor for  can be 0.4 or the other option: 0.25. Company to report which option is assumed in their evaluation.

Proposal 4.1.1-4c
Update PDCCH-only bandwidth scaling table in the 6GR UE power model with the following values:
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· SMaxBW can be zero, or the other option: V1 and V2 for MaxBW = 200% and 400%, respectively. Company to report which option assumed in their evaluation.

	ΓB
	ΓTput=1
	ΓTput<=1/2

	 25%
	0.80 + SMaxBW
	-

	100%
	1.00 + SMaxBW
	-

	200%
	1.60 + SMaxBW
	1.30 + SMaxBW

	400%
	3.20
	2.40



· If adaptation delay  is allowed, scaling factor for  can be 0.8 or the other option: 0.5. Company to report which option is assumed in their evaluation.

Proposal 4.1.1-4d
The bandwidth scaling table for Other DL Signal/Channel Processing in the 6GR UE power model follows that for PDCCH-only with ΓTput fixed to 1.
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Proposal 4.1.5-1c
Include the following bandwidth scaling table for micro sleep in the 6GR UE power model:
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· SMaxBW can be zero, or the other option: V1 and V2 for MaxBW = 200% and 400%, respectively. Company to report which option assumed in their evaluation.

	ΓB
	Scaling factor

	 25%
	0.80 + SMaxBW

	100%
	1.00 + SMaxBW

	 200%
	1.60 + SMaxBW



· If adaptation delay  is allowed, scaling factor for  can be 0.8 or the other option: 0.5. Company to report which option is assumed in their evaluation.
The following scaling w.r.t. DL antenna number is also applied to micro sleep:
	#RX antenna
	Scaling factor

	#RX <= 2
	0.7

	#RX = 4
	1.0

	#RX >= 6
	1.4




Proposal 4.1.4-3c
Adopt power scaling formula for PDCCH blind decoding reduction for a carrier as:
P(α) = max(P_microsleep, α × P_t + (1 − α) × 0.8 × P_t)
where α = configured #BD candidates / maximum #BD candidates.
FFS: Whether/what additional scaling for CA case

Proposal 4.2.2-2c 
· For EE Processing 2-RX in FR1, adopt the following values:
	Sleep State
	2-RX
	1-RX (agreed; reference only)

	Micro sleep (X1)
	14
	10

	Light sleep (X2)
	17
	12

	Deep/Ultra-deep (X3)
	21
	15

	Additional energy overhead
	21
	15


· If EE processing reception time is X symbols within a slot, the power value is scaled by (X/14).
· No change to the additional energy overhead
· FFS: Values for 10MHz BW



Proposal 4.1.3-2c
Include the following UL antenna scaling factors (2Tx relative to 1Tx):
	TX Power
	Scaling Factor (2Tx relative to 1Tx)

	0 dBm
	[1.6]

	23 dBm
	[1.4]

	26 dBm
	[1.7]


Note: UE reference configuration is 1TX chain

	Company
	2Tx @0dBm
	2Tx @23dBm
	2Tx @26dBm (Z9)
	Notes

	Huawei
	2
	1.6
	1.6
	No scalilng or TX number for 23/26dBm, since PA is the dominate part

	MediaTek
	2
	2
	2
	 

	Qualcomm
	1.4
	1.2
	1.6
	 

	Spreadtrum
	1.4
	1.2
	 
	Reuse scaling rule in TR 38.840

	Xiaomi
	1.4
	1.2
	 
	 

	Avg(all)
	1.64
	1.44
	1.733
	 




Proposal 4.1.2-2c
UL CA scaling for the 6GR UE power consumption model:
At TX power ≤ 10 dBm: same as DL CA scaling 
	TX Power
	2CC
	4CC

	≤ 10 dBm
	Same as DL CA
	Same as DL CA

	> 10 dBm
	[1.2]
	[1.5]




Proposal 4.2.6-2c
Adopt the following UL scaling for 6GR UE power consumption model: 
	
	Scaling
	Comment

	Short PUCCH
	Short PUCCH power = 0.3 x uplink power
(Assume short PUCCH of 1-symbol)

	Applicable for FR1 (including around 7GHz) and FR2 (including 24.25 GHz – 52.6 GHz).

	SRS
	SRS power = 0.3 x uplink power 
(Assume SRS of 1-symbol)
	Applicable for FR1 (including around 7GHz) and FR2 (including 24.25 GHz – 52.6 GHz).


· FFS: Scaling for different symbol numbers


Proposal 4.1.4-2 (FFS): 
FFS: PDCCH symbol duration scaling for the 6GR UE power model:
	PDCCH Duration
	Scaling Factor

	1-symbol
	0.9

	2-symbol (ref)
	1.0

	3-symbol
	1.1



Proposal 4.2.3-1 (FFS): 
FFS: PDSCH-only and BB-only active states for evaluation purposes in the 6GR UE power model.

Proposal 4.2.4-1 (FFS): 
FFS: Ultra deep sleep state for IoT UEs in the 6GR UE power model:
Transition energy: [15000]
Transition time: [800 ms]


Made Agreements
Agreement
For NES evaluation purposes and relative comparison of different candidate energy saving schemes for 6GR, define the following baseline network configurations
· SSB with 20 ms periodicity, at least for single cell
· SIB1, if available, company to report assumed periodicity from {20 ms, 160 ms}
· RO, if available, with 10/20 ms periodicity
Furthermore, to assist comparisons
· Companies to report ,  and  values for BS processing of the above signal(s)/channel(s)
· Companies to report the average network load in %
· Companies can evaluate and report other configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.


Agreement
The following transition times are adopted for BS models CAT1 and CAT2, if supported, for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	50 ms
	10 s

	Light sleep
	6 ms
	640 ms


FFS: whether delta value is needed due to larger number of TXRU

Agreement
The following relative transition energies are adopted for BS models CAT1 and CAT2, if supported, for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	1075
	31500

	Light sleep
	163
	1344


FFS: whether delta value is needed due to larger number of TXRU


Agreement
IF a BS model CAT 2.1 (2-plus) is introduced, it has the following transition energy characteristics for Set 1-3. FFS: Set 4:
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Additional Transition Energy (Deep Sleep)
	Additional Transition Energy (Light Sleep)

	2 s
	100 ms
	3400
	170




Agreement
Include the following UL long PUCCH/PUSCH/PRACH power values in the UE power model:
· Note: UE reference configuration is 1TX chain
	TX Power
	Relative Power

	0 dBm
	250 (agreed; reference only)

	10 dBm (X4)
	340

	15 dBm (X5)
	410

	20 dBm (X6)
	560

	23 dBm
	700 (agreed; reference only)

	26 dBm (X7)
	1100



Agreement
Adopt the following cross-slot scheduling scaling for evaluation for 6GR UE power consumption model: 
	
	Scaling
	Comment

	PDCCH-only
	Power of cross-slot scheduling is 0.7x same-slot scheduling
	Applicable for FR1 (including around 7GHz) and FR2 (including 24.25 GHz – 52.6 GHz).



Agreement
Include the following DL antenna scaling factors in 6GR UE power consumption model:
· Note: Applicable for FR1 (including around 7GHz) and FR2 (including 24.25 GHz – 52.6 GHz), where, for FR2, number of DL antenna assumed is up to [4]
· FFS: Scaling for 8Rx
	UE Rx Antenna Configuration
	Scaling

	6Rx
	1.4 × 4Rx

	4Rx
	1.0

	2Rx
	0.7 × 4Rx

	1Rx
	0.7 × 2Rx




Base Station Modeling
Baselines for Assessment
[bookmark: _Ref221197416]Baseline evaluation configurations
[bookmark: _Hlk221036270]Summary of companies’ views
To assess the relative gains of new schemes, companies proposed standard "always-on" periodicities for baseline evaluations.
There is a broad consensus for a 20 ms baseline for the Primary Cell (PCell). NTT DOCOMO suggests a baseline of 160 ms for Secondary Cells (SCells) or capacity carriers.
Views are split. OPPO, CATT, vivo, and CMCC support a 20 ms baseline to reflect typical 5G deployments. Conversely, Tejas, Samsung, and Jio propose 160 ms (the standard NR maximum) to avoid an unrealistically "worst-case" baseline.
Most companies support a 10 ms or 20 ms baseline.
Xiaomi and Samsung propose using Search Space #0 (SS#0) for paging in the baseline to avoid extra power modeling. Tejas suggests treating paging as traffic-dependent rather than hard-fixed.
FL comments and proposals
This topic was only briefly discussed in RAN1 #123 and it is FL’s view that RAN1 was close to an agreement. For that reason, FL continues where RAN1 left off last time as a first attempt of a proposal:
FL Proposal 3.1.1.1
For NES evaluation purposes and relative comparison of different candidate energy saving schemes for 6GR, define the following baseline network configurations
· SSB with 20 ms periodicity, for Pcell
· SIB1, if available, company to report assumed periodicity from {20 ms, 160 ms} 
· RO, if available, with 10/20 ms periodicity
Furthermore, to assist comparisons
· Companies to report ,  and  values for BS processing of the above signal(s)/channel(s)
· Companies to report the average network load in %
· Companies can evaluate and report other configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.

FL Proposal 3.1.1.1b
For NES evaluation purposes and relative comparison of different candidate energy saving schemes for 6GR, define the following baseline network configurations
· SSB with 20 ms periodicity, at least for Pcell
· SIB1, if available, company to report assumed periodicity from {20 ms and 160 ms}
· RO, if available, with 10/20 ms periodicity
Furthermore, to assist comparisons
· Companies to report ,  and  values for BS processing of the above signal(s)/channel(s)
· Companies to report the average network load in %
· Companies can evaluate and report other configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.
Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	We agree with companies that SIB1 periodicity can be up to 160ms according to TS 38.331, but such configuration may not exist in real deployment since larger SIB1 periodicity may result in failure on cell selection procedure in real test. Therefore, we suggest to consider a more realistic configuration in real deployment to reflect the power consumption in real NR network.
For PRACH configuration, we are ok with both values since both configurations are used in some area for real deployment.

	LG Electronics
	Support

	OPPO
	We support FL proposal

	ZTE, Sanechips
	‘for Pcell’ could be misleading. It could be removed and keep it open.
The meaning of “average” network load is confusing, and the “average” can be deleted.


	Ericsson
	Ok

	Spreadtrum
	Support

	CEWiT
	Support

	DCM 
	We are fine with the proposal in general. 

	Xiaomi
	Paging is also an important common signal in the commercial network and needs to be taken into account. However, for the sake of simplification, it can be assumed that the SS for paging is SS#0. We recommend adding a note to clarify this.
Since we need to study scenarios such as OD-SSB and SIB1, and to facilitate subsequent evaluation and statistics, we suggest considering the periodicity of SSB and SIB1 for Scell / NES cell. This can be included either in this proposal or in a separate new proposal.

	Nokia
	OK

	Qualcomm
	Generally ok with the proposal.  

	Samsung
	Generally OK

	Huawei, HiSilicon
	We don’t see the need to agree on a baseline given the parallel discussion in initial access that are closely related to the SS/SSB/SIB/RACH design. However, if really something can be agreed based on majority interest, we suggest the following:
1) For the design of common signals/channels, we would like to see the comparison from not only NES perspective but also other aspects e.g. coverage. Suggest to add one bullet at the moment since details will/can be added once clear from IA session:
· Coverage impact as well as enhancement techniques should also be taken into account for relative comparison of different candidate energy saving schemes. Details to be added according to the progress from initial access.
2) Agree with CMCC that although 160 ms SIB1 periodicity is supported but rarely is a typical deployment choice. Fine to choose from e.g. 20/40ms.
3) Suggest to add Paging channel with details to be FFS.

	InterDigital
	OK

	Apple
	OK

	CATT
	We have the same comment on SIB1 periodicity as CMCC. And the update as follows:
FL Proposal 3.1.1.1
For NES evaluation purposes and relative comparison of different candidate energy saving schemes for 6GR, define the following baseline network configurations
· SSB with 20 ms periodicity, for Pcell
· SIB1, if available, company to report assumed periodicity from {20 ms, 160 ms} 
· RO, if available, with 10/20 ms periodicity


	vivo
	Agree that 160ms SIB1 should be removed.

	Huawei, HiSilicon
	We propose to defer the discussion of this proposal which is not essential. We do not see the need of the proposal, if the baseline does not consider coverage aspects, thus it can be discussed once initial access has more progress.



[bookmark: _Ref221024782]Network load levels
Summary of companies’ views
The contributions present two main perspectives regarding network load levels for 6G energy efficiency evaluations: reusing the legacy 5G definitions or refining them based on real-world traffic data to better capture low-load scenarios.
Proposals to Reuse Legacy 5G Load Levels
Several contributors advocate for maintaining the load level definitions established in TR 38.864 to ensure consistency and comparability between 5G and 6G results.
Spreadtrum, CATT, Xiaomi, ZTE, and vivo propose reusing the 5G load levels as a starting point. These levels are defined based on Resource Utilization (RU) ratio (L) as: Empty (L=0%), Low (0 < L ≤ 15%), Light (15 < L ≤ 30%), and Medium (30 < L ≤ 50%).
Spreadtrum notes that there is no strong motivation to redefine load levels as they represent cell resource utilization rather than time distribution. vivo argues that using the same definitions prevents drawing different conclusions for the same technique across 5G and 6G. Jio proposes using these legacy levels for baseline evaluations, specifically specifying that cell-common signaling (SSB, SIB1, PRACH) should be evaluated at an empty load (L=0).
Proposals to Refine Load Levels
Some contributors argue that existing 5G definitions are skewed and do not accurately reflect operational realities, where cells often operate at very low loads.
Ericsson, Huawei, and Tejas observe that the majority of real-world traffic is concentrated below 15% load. Ericsson’s data across 100+ networks shows that 61.2% of sampled periods operate below 15% load, and 40.8% operate below 5%. To avoid "over-averaging" and masking the benefits of energy-saving techniques that activate during low traffic, contributors propose finer granularity in the low-load regime.
Huawei and Ericsson propose: Empty (L=0%), Low (0 < L ≤ 5%), Light (5 < L ≤ 15%), Medium (15 < L ≤ 35%), and High (L > 35%) based on traffic loads in actual networks, see Figure 1.
[image: ][image: ]
[bookmark: _Ref221345998]Figure 1: Traffic load distributions in actual networks (Huawei, Ericsson).
Tejas proposes: Empty (L=0%), Low (0 < L ≤ 10%), Light (10 < L ≤ 20%), and Medium (20 < L ≤ 40%).
Ericsson points out that time-domain energy savings (e.g., deep sleep) are most effective at these lower load levels, which are not adequately represented by the legacy 15% "Low load" threshold.
Other Observations and Methodologies
ZTE notes that load level (L%) is defined as the percentage of resources used for UE-specific PDSCH/PUSCH. ZTE also highlights that traffic load is a statistical parameter measured on the cell side, not from the UE's perspective.
Lenovo suggests that 3GPP could additionally consider frequency range-specific daily average metrics for the amount of time a network spends in certain load levels, as lower frequencies often carry higher loads while higher bands (e.g., FR3) may experience bursty traffic.
OPPO and NTT DOCOMO are open to studying redefined load levels but note that since current field data is based on 5G, its ability to predict 6G service characteristics requires further study.
[bookmark: _Hlk221036397]FL comments and proposals
A majority of companies want to leave the load levels unchanged. On the other hand, RAN1 must recognize that real world data from two major network vendors fairly consistently indicates that present load levels are a bit high.
FL believes load levels for NES assessment should evenly cover various network operating points to ensure a comprehensive overview. At the same time, some companies question the relevancy of the presented data by Ericsson and Huawei. FL (and Tejas) proposes a middle way:
FL Proposal 3.1.2.1
The following load levels (L) are used for NES evaluations in 6GR:
Empty	L=0%
Low		0 < L ≤ 10%
Light		10 < L ≤ 20%
Medium	20 < L ≤ 40%

FL Proposal 3.1.2.1b
The following load levels (L) are used for NES evaluations in 6GR:
Empty	L=0%
Low		0% < L ≤ 10%
Light		10% < L ≤ 20%
Medium	20% < L ≤ 40%
High		40% < L 

[bookmark: _Hlk221108555]Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	Fine with the proposal.

	LG Electronics
	No strong view on the criteria for determining load level. However, we believe HIGH load level will be defined, i.e., L > 40 % as HIGH in this proposal.

	OPPO
	We understand that the collected real field data reflect the NW load situation in 5G. But we would like to know if we are sure that this distribution also can represent 6G. If we are uncertain, we should stay with legacy NW load. 

	ZTE, Sanechips
	Open to consider. 

	Ericsson
	Low 0 < L ≤ 5% and Light 5 < L ≤ 15% fits better with the data that has been provided by companies. But this is a step in the right direction and the important thing is that companies report the load in percent, see FL proposal 3.1.1.1

	CEWiT
	Support

	DCM 
	We support this proposal.  
We are also OK to make the low rate lower than 10% (e.g., 5%). 

	Nokia
	OK

	Samsung
	OK

	Huawei, HiSilicon
	Can accept.

	InterDigital
	Ok

	Apple 
	We thank the major NW vendors for providing real field traffic. However, we do not think the change of  cell load definition is needed. The real field traffic mainly falls in the low load traffic may be due to many reasons, and may present different characteristics if we look into more details, e.g. only look at dense urban case, or only look at rural case, etc. According to FL Proposal 3.1.1.1, companies can already report the exact cell load obtained in the evaluation, it is already possible to look into details, therefore we don not see any need to update the cell range definition. 

	CATT
	OK with the proposal.

	vivo
	We suggest not to change the load definition due to the following reasons: 1) non-alignment between 5G and 6G load definition that may result different observations for the same technique; 2) aligning certain RU points that needs to be evaluated is enough. 
As one way forward, certain RU points for evaluation can be defined, e.g., 0%, 10%, 20%, 30%, 40%, 50% can be assumed but not mentioning low/ligh/medium load.



BS power consumption model updates
The following is in FL’s view the flow for the discussion on BS power model updates based on urgency and logical relations:
1. Updates to Set 4, since Set 4 is incomplete without them.
2. Updates, if any, to CAT2 BS model, since that is needed to be able to discuss further steps.
3. Down-selection of BS power models, if any
4. Further enhancements to the chosen BS power models, based on selected model, read LPR. For example, in FL’s view, the usefulness of LPR is quite limited if combined with CAT2 BS model due to CAT2’s long transition times.
To succeed with all this, companies and delegates need to be willing to compromise and show good faith.
[bookmark: _Ref221025426]Updates to Set 4
Summary of companies’ views
The contributions provide detailed observations and proposals for BS configuration Set 4, which is specifically designed for operation in the 7 GHz spectrum (cmWave/FR3). The discussions focus on finalizing its power consumption parameters and ensuring evaluation comparability.
A baseline configuration for Set 4 has already been established in previous meetings (RAN1#123) with the following properties and relative power levels:
	
	Set 4 around 7** GHz

	Duplex
	TDD

	System BW
	400 MHz 

	SCS
	30 kHz

	Number of TRP
	1

	Total number of DL TX Rus
	256

	Total DL power level
	56 dBm

	Total number of UL Rx Rus
	256

	**Pending agreement in 11.2 whether to evaluate 15 GHz.



For evaluation purposes, relative power values (normalized to the Deep Sleep state) have been defined for CAT1 and CAT2. It is observed that Set 4 relative power values are significantly higher than those for Sets 1–3 because Set 4 features much larger bandwidth and higher antenna count.
	Power state
	Set 4

	
	CAT 1 BS
	CAT 2 BS

	Deep sleep
	1
	1

	Light sleep
	31
	3.1

	Micro sleep
	85
	7.3

	Active DL
	530
	67

	Active UL
	175
	10



Transition time and energy
As transition energies for Set 4 were not previously finalized, several companies have submitted specific proposals. Many contributors (Nokia, Huawei, ZTE, CMCC) propose a new Category 2.1 that optimizes transition times for 6G-era hardware. This allows a BS to transition to Light Sleep in 100ms and Deep Sleep in 1s or 2s.
Xiaomi proposes Set 4 transition energy of 17,000 for Deep Sleep and 1,344 for Light Sleep (for Cat 2) whereas Apple suggests calculating transition energy using the formula:

Ericsson notes that because Set 4 relative power levels (P2 and P3) are higher than other sets, the transition energies should be increased accordingly.
Companies’ preferences regarding transition times and transition energies for CAT1and CAT2, respectively are provided below where green highlighting indicates (close to) consensus in FL’s understanding:
Table 1: Companies' proposed transition times and transition energies for CAT1 BS model and BS reference configuration Set 4.
	Company
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Transition Energy (Deep Sleep)
	Transition Energy (Light Sleep)

	Xiaomi
	50 ms
	6 ms
	1075
	165

	Apple
	50 ms
	6 ms
	2100
	162

	Ericsson
	50 ms
	6 ms
	1000
	160

	Samsung
	—
	—
	1075
	165

	Average
	50 ms
	6 ms
	1312
	163

	Median
	50 ms
	6 ms
	1075
	163



Table 2: Companies' proposed transition times and transition energies for CAT2 BS model and BS reference configuration Set 4.
	Company
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Transition Energy (Deep Sleep)
	Transition Energy (Light Sleep)

	Xiaomi
	10 s
	640 ms
	17000
	1344

	Apple
	10 s
	640 ms
	31500
	1344

	Ericsson
	10 s
	640 ms
	17000
	1340

	Samsung
	10 s
	640 ms
	17000
	1344

	Average
	10 s
	640 ms
	20625
	1343

	Median
	10 s
	640 ms
	17000
	1344



Scaling and Practical Deployments
Ericsson observes that the 400 MHz / 256 RU configuration represents a "maximal" case that may be rare in early 6G deployments. Both Ericsson and Jio propose that scaling rules should be used to evaluate more common configurations, such as 100 MHz bandwidth and 128 DL/UL RUs.
Tejas argues that 15 GHz operation should not reuse Set 4 parameters and instead requires its own dedicated "Set 5" configuration due to distinct RF/deployment assumptions.
FL’s comments and proposals
There are multiple proposals for updates and RAN1 will not be able to cover them all. FL focus of the proposals that have the largest impact on evaluations and prioritized spectrum.
There is a strong consensus among companies for Set 4 transition times per the above. FL proposes:
FL Proposal 3.2.1.1
The following transition times are adopted for BS models CAT1 and CAT2 for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	50 ms
	10 s

	Light sleep
	6 ms
	640 ms



FL Proposal 3.2.1.1b
The following transition times are adopted for BS models CAT1 and CAT2, if supported, for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	50 ms
	10 s

	Light sleep
	6 ms
	640 ms



Moreover, there is an almost equally strong consensus among companies for Set 4 transition energies:
FL Proposal 3.2.1.2
The following relative transition energies are adopted for BS models CAT1 and CAT2 for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	1075
	17000

	Light sleep
	163
	1344



FL Proposal 3.2.1.2b
The following relative transition energies are adopted for BS models CAT1 and CAT2, if supported, for BS reference configuration Set 4:
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	1075
	31500

	Light sleep
	163
	1344



Since BS reference configuration Set 4 was not a typical deployment, FL also propose to introduce a Set 4 Typical to more accurately reflect a typical deployment in this spectrum.
FL Proposal 3.2.1.3
A typical BS reference configuration for Set 4 is introduced, including the following configuration parameters:
	
	Set 4 Typical around 7 GHz

	Duplex
	TDD

	System BW
	100 MHz 

	SCS
	30 kHz

	Number of TRP
	1

	Total number of DL TX RUs
	128

	Total DL power level
	[53] dBm

	Total number of UL Rx RUs
	128




Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	For Set 4+Cat 1, we are generally fine.
For Set 4+Cat 2, since there is no product for commercial use in current stage, we may first discuss Proposal 3.2.2.1 (whether there can be potential enhancement on the new BS for 7GHz scenario), and then look back to this proposal.

	LG Electronics
	We don’t see the necessity of FL Proposal 3.2.1.3 in addition to the following agreement.

Agreement
Add the following as one of reference configurations for BS power consumption

Set 4 around 7** GHz
Duplex
TDD
System BW
400 MHz 
SCS
30 kHz
Number of TRP
1
Total number of DL TX Rus
256
Total DL power level
[62] dBm
Total number of UL Rx Rus
256
**Pending agreement in 11.2 whether to evaluate 15 GHz.


Agreement
Total DL power level for Set 4 is 56 dBm.


	OPPO
	We support the three FL proposals

	ZTE, Sanechips
	Proposal 3.2.1.1 and proposal 3.2.1.2 can be considered if cat 1 and cat 2 are supported to be used in 6GR. So, the proposal can be updated as follows.
FL Proposal 3.2.1.1
The following transition times are adopted for BS models CAT1 and CAT2 if supported for BS reference configuration Set 4:
FL Proposal 3.2.1.2
The following relative transition energies are adopted for BS models CAT1 and CAT2 if supported for BS reference configuration Set 4:

For proposal 3.2.1.3, we already have a reference configuration for Set 4, it is not necessary to introduce another typical reference configuration for the same set.

	Ericsson
	Ok

	Spreadtrum
	We agree with proposal 3.2.1.1, reuse TR 38.864 is ok.

	DCM
	We support this proposal. Seeing the reference config. of FR2, 100Mhz BW is a reference, which is a typical value as one CC. We should follow the same principle for FR3. 

	Xiaomi
	Ok

	Nokia
	
For FL Proposal 3.2.1.1, it is OK for us to consider the hardware reusing of Cat-1 and Cat-2 for Set4
For FL Proposal 3.2.1.2, it is unclear for us why only the Light sleep is updated for Set4. Isn’t the value for Deep sleep should be updated as well, i.e. with the value of 31500?
For FL Proposal 3.2.1.3, isn’t sufficient for the Set4 configuration agreement we had from Nov meeting, even it is not perfect, but we could somehow live with the agreement from Nov meeting.

	Qualcomm
	We are ok with proposals 3.2.1.1 and 3.2.1.2, but not 3.2.1.3. RAN1 already agreed on a reference configuration for Set 4. Companies can use that configuration along with the scaling rules to present results for other configurations. 

	Samsung
	Regarding FL Proposal 3.2.1.3, we share the view that the current reference configuration (400 MHz / 256 RUs) represents a maximal case and may not reflect typical deployments. However, we note that the power values for a typical deployment scenario can already be derived from the agreed reference configuration using the existing scaling rules. Therefore, it is unclear to us why an additional "Set 4 Typical" reference configuration needs to be introduced separately. We are concerned that this may cause confusion, e.g., whether further scaling is to be applied on top of the typical configuration. We suggest that clarification is needed on the intended use of Set 4 Typical and its relationship with the existing scaling rules.

	Huawei, HiSilicon
	Motivation for the 3rd needs further discussion. We assume the scaling method can be used to achieve the same effect.

	InterDigital
	Ok with the first 2 proposals related to Set 4. For 3.2.1.3, intention to introduce additional evaluation assumption should be clarified. 

	Apple
	 We support FL Proposal 3.2.1.1 and 3.2.1.3
For Proposal 3.2.1.2, the transition energy for deep sleep state is the same as legacy Set 1,2,and 3, however, for Set 4, the power for micro sleep state  and light sleep state are higher than Set 1,2,and 3, so we think higher values of transition energy should be supported for Set 4. Below we provide our proposed values: 
	Power state
	BS Category 1, 
Set 4
	BS Category 2, 
Set 4

	Deep sleep
	1075 1300
	17000 30000

	Light sleep
	163
	1344





	CATT
	We are ok for the Proposal 3.2.1.3. About the transmission time and transition energy for set 4, due to lack of deployment study, we suggest to referrer to 5G NR model as starting point. And if necessity, we can update the model until set4 deployment is studied.

	vivo
	We don’t see the need of re-opening the discussion for Proposal 3.2.1.3.

	Huawei, HiSilicon
	We think more discussion may be needed due to newly identified issues, including
· Use cases (e.g., UE-initiated on-demand SIB1)
· Specification impact
· Restrictions in operation (signals and channels)
· Performance limitations
· Applicability of Set1 ref config to above 7GHz
· As one TRP, it should be possible to use the legacy implementation defined in 5G with up to 64 TRxU
· Feasibility of Cat 1 for Set 4 ref config with more than 64 TRxU
· What is the assumption of the implemented modules that drives more than 64 TRxUs and how same transition operation is maintained in that case



Updates to legacy sets
Summary of companies’ views
Companies generally support reusing and updating the legacy NR BS reference configurations while introducing new sets to address specific 6G frequency bands and operational modes.
There is broad consensus to adopt the three reference radio configuration sets defined in TR 38.864 as the structural starting point for 6G evaluations.
Updates to Frequency Ranges
Contributors have proposed clarifying or expanding frequency definitions to avoid overlap with the new 7 GHz Set 4:
vivo observes that current definitions of Set 1 (FR1 up to 7.125 GHz) overlap with the 6G Set 4 (~7 GHz). To prevent inconsistent power values for the same spectrum, they propose clarifying that Set 1 corresponds strictly to sub-6 GHz.
Tejas recommends defining a separate "Set 5 around 15 GHz" rather than reusing Set 4 parameters. They argue that 15 GHz operation involves distinct deployment and RF assumptions—such as different array sizes and transmit power levels—that materially affect power scaling and sleep opportunities.
Vodafone, Telecom Italia, and Deutsche Telekom propose a dedicated "Set 5 SBFD" to model semi-static Sub-band Full Duplex operation with 100 MHz bandwidth.
Go-to-Sleep and Wake-Up Transition Time Relations
Companies have proposed refined modelling of the transition between active and sleep states to reflect physical hardware constraints and 2030-era advancements:
Ericsson observes that in practice, "ramping down" to a sleep state is significantly faster than "ramping up" to an active state, as the latter requires re-calibrating oscillators and re-initiating interfaces. They propose that the total transition time be split into 20% for ramp-down and 80% for ramp-up.
ZTE and Nokia suggest that a unified set of transition times and energies should be applied across Sets 1, 2, 3, and 4 to reflect consistent hardware capabilities across all frequency ranges.
InterDigital observes that legacy transition energies were uniform across Sets 1, 2, and 3. They propose that if transition values are updated for the 7 GHz Set 4, they must also be updated for Set 3 to maintain consistency in modelling FR2/FR3 hardware.
FL’s comments and proposals
It has previously been discussed whether an explicit agreement is needed for existing Sets 1-3, and the consensus was that it is not. Hence, precious time will not be used for it. In FL’s view, vivo has a point in differentiating between legacy Set 1 and new Set 4 to pre-empt future discussions and disagreements. Possibly, such an agreement should also include Set 2. For that reason, FL propose:
FL Proposal 3.2.1.3
Set 1 [and Set 2] are used for sub-6 GHz spectrum of FR1 in 6GR SI.
FL apologizes for erroneous numbering in this section and provides corrections below:
FL Proposal 3.2.2.1
Set 1 is limited to sub-6 GHz spectrum of FR1 in 6GR SI.
Moreover, Ericsson touches upon a valid point in dividing transition times between going to sleep and waking up. It is worth noting that at present there is no agreement on the split although many companies assume a 50/50 split. There are valid arguments about why it should be something else.
FL Proposal 3.2.1.5
Transition times are divided into 20 % ramp-down time and 80 % ramp-up time.

Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	Okay but from our understanding this may not impact evaluation methodology and just for clarification?

	OPPO
	We share the same view with CMCC

	ZTE, Sanechips
	The motivation for this two proposals should be clarified. We don’t see the necessity to discuss these proposals with high priority.

	Ericsson
	Support. Ramp-up requires much more careful coordination and timing between circuits and interfaces 

	Spreadtrum
	For proposal 3.2.1.5, in our view, both ramp-down time and ramp-down time should be considered together in evaluation. We don’t see the necessity to divide the total transition time into two parts.

	CEWiT
	We share the same view with Spreadtrum

	DCM 
	For proposal 3.2.1.3, we support this proposal. 
For proposal 3.2.1.5, we would like to understand how this impacts the outcome of the SLS simulation result.  

	Nokia
	For FL Proposal 3.2.1.5, we see it can make sense in practice, but we don’t see why it needs to be captured with an agreement. What matters is the two ways (ramping up and down)

	Qualcomm
	While we see the point that split might not be 50-50, we are not clear on why there is a need to update. This is similar to the UE power model. 

	Samsung
	We agree that in practice, ramp-up takes longer than ramp-down due to hardware re-initialization procedures. However, we note that in TR 38.864, the transition energy E and the total transition time T are defined as aggregate values that already encompass both the ramp-down and ramp-up phases together. Since both phases are inherently captured within the existing definitions of T and E, we do not see the need to separately specify the ramp-down/ramp-up ratio. Introducing an explicit split may add unnecessary complexity to the evaluation framework without clear benefit, as the overall transition time and energy remain the same regardless of the internal split.

	Huawei, HiSilicon
	This should be up to companies report as highly related to implementation. In R18, it is assumed 50%:50% when calculating the final transition time.

	Apple 
	For Proposal 3.2.1.3, we see the intention and are OK to do the clarification. 
We do not see the need to discuss Proposal 3.2.1.5.


	CATT 
	We are OK for the FL proposal 3.2.1.3. About the FL Proposal 3.2.1.5, we think it is unnecessary to model the transition time as two parts due to lack of the application case of model.

	vivo
	For Proposal 3.2.1.3, we support it as proponent.
We do not see the need to discuss Proposal 3.2.1.5.

	Huawei, HiSilicon
	For proposal 3.2.2.1, we asked this question last meeting but there were misleading comments that FR1 defined in 5G does not include around 7GHz.
So it overlaps as now clarified, then we need to discuss whether we can reuse the same set1 for some cases. 



[bookmark: _Ref221025475]Updates to CAT2 BS power model
Summary of companies’ views
The contributions focus on updating the Cat 2 BS power model to better reflect the hardware advancements anticipated for the 6G timeframe, as the legacy 5G NR parameters are viewed as too conservative.
General Observations on Cat 2 Limitations
Contributors observe that the 5G Cat 2 model represents conservative BS capabilities from the 5G-Advanced era, which includes relatively long transition times (e.g., 10 seconds for deep sleep).
Tejas and Apple note that these prolonged transition times make it difficult for cells with active user traffic to take advantage of deeper sleep states, as user traffic often arrives in intervals (~200ms) much shorter than the transition requirements.
ZTE highlights that while Cat 1 is often too optimistic, the legacy Cat 2 is pessimistic for a 10-year 6G horizon, necessitating a more accurate unified model.
NTT DOCOMO argues that keeping the legacy Cat 2 parameters (based on Rel-15) would provide misleading insights when evaluating 6G energy-efficiency techniques.
Nokia and Qualcomm suggest that while Cat 1 targets future hardware, Cat 2/2.1 is useful for evaluating initial 6G deployments that may reuse existing hardware or early 6G-era components.
Proposals for CAT 2.1 (CAT 2-plus)
The majority of contributions propose the creation of a new category, referred to as Cat 2.1 or Cat 2-plus, to model enhanced 6G hardware.
There is a strong consensus among proponents to significantly reduce transition latencies compared to the legacy model:
· Light Sleep: Proposals generally converge on 100 ms (proposed by Nokia, Huawei, CMCC, ZTE, Samsung, LG, and NTT DOCOMO).
· Deep Sleep: Proposals vary, including 1 second (ZTE), 2 seconds (Huawei, CMCC, Samsung, LG, and NTT DOCOMO), and 5 seconds (Nokia).
· Additional Transition Energy: Contributors propose new values for transition energy, typically scaled alongside the time reductions.
· Relative Power Values: Nokia proposes improving relative power values for each state by 10–20% over legacy Cat 2 to reflect enhanced component efficiency in basebands, PAs, and antennas.
The following table summarizes the parameter updates proposed by various companies for the CAT 2-plus or CAT 2.1 BS power models for BS reference configuration Sets 1-3. These updates are intended to reflect anticipated hardware advances for 6G, specifically targeting more efficient transitions and improved relative power values compared to the legacy 5G Category 2 model defined in TR 38.864.
Table 3: Companies' proposed transition times and transition energies for CAT 2.1 (2-plus) BS model for BS reference configuration Sets 1-3.
	Company
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Additional Transition Energy (Deep Sleep)
	Additional Transition Energy (Light Sleep)
	Relative Power Updates

	Nokia
	5 s
	100 ms
	8500
	170
	10–20% improvement across all states

	Huawei
	2 s
	100 ms
	—
	—
	—

	CMCC
	2 s
	100 ms
	3400
	170
	—

	ZTE
	1 s
	100 ms
	1700
	170
	—

	Samsung
	2 s
	100 ms
	3400
	170
	—

	LG
	2 s
	100 ms
	3400
	170
	—

	NTT DOCOMO
	2 s
	100 ms
	3400
	170
	—

	Qualcomm
	—
	100 ms
	—
	—
	—

	CATT
	
	Reduced
	Reduced
	—
	—

	Average
	2.3 s
	100 ms
	3967
	170
	

	Median
	2 s
	100 ms
	3400
	170
	



Arguments against updating CAT 2 BS model
Several companies argue against replacing or modifying the original Cat 2 base station model, emphasizing its importance as a realistic and grounded baseline for 6G evaluations.
Apple, Xiaomi, and Qualcomm observe that the legacy Cat 2 model realistically represents the hardware capabilities of base stations currently deployed in the field. AT&T adds that these 5G-era deployments are expected to partly persist into the early phases of 6G implementation, making the preservation of the original model critical for inclusive network planning.
Xiaomi points out that many operators may choose to support 6G through software upgrades to existing 5G hardware. Maintaining the original Cat 2 transition times (e.g., 10 seconds for deep sleep) is necessary to accurately assess the performance of 6G features on this actual, non-upgraded hardware.
Apple and InterDigital argue that Cat 2 serves as a vital conservative or "pessimistic" baseline. They suggest that relying solely on optimized models like Cat 1 or the proposed Cat 2.1 risks distorting the outcomes of energy efficiency studies by assuming hardware efficiencies that may not be achievable in a base station's high-processing environment.
InterDigital notes that the original Cat 2 model allows for an accurate evaluation of energy saving gains (ESG) of new 6G techniques over existing 5G techniques. They argue that using a futuristic model as a baseline can lead to an inaccurate understanding of relative benefits and potentially incorrect design directions for 6G.
Qualcomm and AT&T suggest that instead of replacing Cat 2, the 6G power model should include all three categories (Cat 1, Cat 2, and Cat 2.1). This approach ensures the study is inclusive of the full diversity of products and deployment timelines expected for the 2030-era networks.
FL’s comments and proposals
The polarized situation from RAN1 #123 seemingly remains. There is a fairly strong consensus among companies supporting updates of CAT 2, what those updates should include. On the other hand, there is a strong opposition to making any updates at all. To facilitate further discussions on what models to use for 6GR SI, FL proposes that RAN1 first agrees on what a hypothetical CAT 2.1 (2-plus) BS model would comprise and leave the remaining discussion until later. 
FL Proposal 3.2.3.1
IF a BS model CAT 2.1 (2-plus) is introduced, it has the following transition energy characteristics:
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Additional Transition Energy (Deep Sleep)
	Additional Transition Energy (Light Sleep)

	2 s
	100 ms
	3400
	170



FL Proposal 3.2.3.1b
IF a BS model CAT 2.1 (2-plus) is introduced, it has the following transition energy characteristics for Set 1-3. FFS: Set 4:
	Transition Time (Deep Sleep)
	Transition Time (Light Sleep)
	Additional Transition Energy (Deep Sleep)
	Additional Transition Energy (Light Sleep)

	2 s
	100 ms
	3400
	170



Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	Support the proposal. The values should be set according to the product plan on time point of the commercial use for 6GR (e.g. in the year of 2030). Thus, the value should be future-proofed considering the evolution on both HW and SW, and potential increase on network energy consumption for new 7GHz scenario.

	LG Electronics
	Support

	OPPO
	We support this proposal

	ZTE, Sanechip
	Support

	Ericsson
	Transition time (light and deep sleep) – ok
Transition energy light sleep – ok
Transition energy deep sleep: 3400 is very much. 1700 is better.

	CEWiT
	Share views with Ericsson, 3400 is very much for transition energy of deep sleep

	DCM 
	We support this proposal. 

	Xiaomi1
	No strong views for the values of the new Cat. However, from evaluation point of view, 5G cats 1 represent advanced implementation, while cat 2 represents legacy. We think these two categories could be sufficient.

	Nokia
	OK


	Samsung
	Regarding the broader discussion on which BS power models to use for 6GR SI, our preference is to retain both CAT 1 and CAT 2 as the primary evaluation models. Evaluating with both categories provides a comprehensive view of energy saving gains across different deployment timelines.
However, if RAN1 concludes that only a single BS power model category should be selected for evaluation purposes, we would support the introduction of CAT 2.1 as a reasonable compromise that balances between the optimistic assumptions of CAT 1 and the conservative legacy CAT 2 parameters.

	Huawei, HiSilicon
	Fine

	Apple
	For evaluating NES gain, we think Cat 1 and Cat 2 are already enough, whereas Cat 1 provides an upper bound and Cat 2 represents the case where reusing 5G BS hardware. Introducing additional categories would make discussion more complicated. 

	CATT
	Support

	Huawei, HiSilicon
	We think more discussion may be needed due to newly identified issues, including
· Use cases (e.g., UE-initiated on-demand SIB1)
· Specification impact
· Restrictions in operation (signals and channels)
· Performance limitations
· Applicability of Set1 ref config to above 7GHz
· As one TRP, it should be possible to use the legacy implementation defined in 5G with up to 64 TRxU
· Feasibility of Cat 1 for Set 4 ref config with more than 64 TRxU
· What is the assumption of the implemented modules that drives more than 64 TRxUs and how same transition operation is maintained in that case 



[bookmark: _Ref221203218]Selection of BS models to use in 6GR SI
Summary of companies’ views
The contributions for the 6G Radio (6GR) Study Item (SI) reflect a broad range of views on which Base Station (BS) power models to utilize, primarily debating the use of legacy 5G categories (Cat 1 and 2) and a newly proposed, hardware-optimized category (Cat 2.1).
General Observations on Power Model Categories
Cat 1: Contributors observe that Cat 1 represents an aggressive hardware capability with very short transition times (e.g., 6ms light sleep, 50ms deep sleep). While some view it as a necessary target to reflect long-term 6G trends, others argue it is overly optimistic or "UE-like" and may lead to misleading design decisions.
Cat 2: This model reflects hardware assumptions from 2023 with conservative transition times (e.g., 640ms light sleep, 10s deep sleep). It is viewed as a realistic baseline for initial deployments, though many note its long latencies make deeper sleep states impractical under typical user traffic arrivals (~200ms).
Cat 2.1 (2-plus): A significant number of companies propose this category to reflect anticipated hardware evolution by 2030. It bridges the gap by significantly reducing transition latencies of the Cat 2 model (e.g., to 100ms for light sleep and 1–5s for deep sleep).
Proposals on BS Model Selection
There is general consensus that the 5G BS power consumption model framework (TR 38.864) should be the starting point for 6G, with adjustments made for 6G numerology and frequency ranges like 7 GHz.
Ericsson, Huawei, LG, NTT DOCOMO, AT&T, and CEWiT support using both Cat 1 and Cat 2.1 (or modified Cat 2) to assess energy efficiency across both near-term and long-term 6G horizons. Qualcomm further proposes adopting all three (Cat 1, Cat 2, and Cat 2.1) to avoid a deadlock in selection.
Ericsson, Samsung and Huawei argues Cat 1 should be the primary baseline to provide incentives for vendors to achieve higher efficiency whereas Nokia and InterDigital prefer Cat 2 (or Cat 2-plus) as the primary baseline to ensure results are grounded in achievable reality.
 ZTE advocates for a unified model (Cat 2.1) that accurately represents 6G system characteristics.
Spreadtrum suggests using only one category—whichever is selected—to simplify evaluation comparison.
Observations on Transition Times and Absolute Power
Tejas and Apple observe that BS energy saving is highly sensitive to transition times; if transition latencies exceed traffic inter-arrival times, sleep benefits are negated.
Nokia emphasize that to meaningfully compare 6G NES gains against 5G, all models must assume a common absolute power level for the deep sleep state.
FL’s comments and proposals
Companies agree that the BS models in TS 38.864 serve as the starting point for 6GR Bs models. Which of those models, including updates of them, should be used is a different matter. In FLs understanding, RAN1 has the following options:
· Agreeing on which (one or more) BS models to use
· Not agreeing on any BS down-selection, in which case all existing models may be used, i.e., both CAT 1 and CAT 2, while omitting CAT 2.1.
In FL’s view, the agreement with the least resistance is the following, provided transition characteristics of BS model CAT 2.1 has been agreed:
FL Proposal 3.2.4.1
BS model CAT 2.1 is introduced. All BS models CAT 1, CAT 2 and CAT 2.1 may be used for evaluations in 6GR SI.

Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	CMCC
	Support the proposal, but further discuss may needed on whether Set 4 can belong to Cat 2 only, Cat 2.1 only or Cat 2+Cat 2.1. From our understanding, it may only belong to Cat 2.1.

	LG Electronics
	Our preference is to set Cat 1 and Cat 2.1 as baseline. However, if company views cannot be merged, we can accept FL Proposal 3.2.4.1.

	OPPO
	Support this proposal

	ZTE, Sanechips
	CAT 2.1 represents realistic 6G deployments which should be the baseline. For CAT1, 6G may evolve toward to this. But for CAT2, it represents 5G.  

	Ericsson
	Among the major Infra vendors, E///, Hua and Samsung all support CAT 1, hence it should be supported. Ok to evaluate with more than one model. CAT 2.1 should replace CAT 2.

	Spreadtrum
	Considering the workload, we think it would be better to make downselection. Moreover, if three models are used and the evaluation results vary significantly, how to proceed with the discussion will also be a issue.

	CEWiT
	Support this proposal in general, with preference to set Cat 1 and Cat 2.1 as baseline.

	DCM 
	We are generally fine with the proposal, but may be prioritization for the use of the evaluation can be determined such that at least Cat 2.1 and Cat 1 should be prioritize for evaluation for 6GR since network energy saving techniques should be valid for the 6GR devices. Companies can confirm the NES for NR devices, but it should be optional considering that in the future, NR devices will be replaced. 

	Xiaomi
	OK with comments. 
We prefer to keep a smaller number of categories, the two categories introduced in NR could be sufficient. However, considering the discussion in the last meeting for this issue and for progress, we can also accept the introduction of all three categories.

	Nokia
	Support

	Qualcomm
	Support proposal 3.2.4.1 

	Samsung
	See comment in section 3.2.3.3

	Huawei, HiSilicon
	Ok- can be combined with P3.2.2.1 for efficient discussion.

	InterDigital
	Share similar view with Xiaomi to consider minimal BS CATs for evaluations. We also do not think CAT 2.1 to replace CAT 2, since CAT 2 provides a good baseline for legacy BS. 

	Apple 
	Similar comment as for FL Proposal 3.2.2.1.  

	CATT
	OK with the proposal.

	Huawei, HiSilicon
	We think more discussion may be needed due to newly identified issues, including
· Use cases (e.g., UE-initiated on-demand SIB1)
· Specification impact
· Restrictions in operation (signals and channels)
· Performance limitations
· Applicability of Set1 ref config to above 7GHz
· As one TRP, it should be possible to use the legacy implementation defined in 5G with up to 64 TRxU
· Feasibility of Cat 1 for Set 4 ref config with more than 64 TRxU
· What is the assumption of the implemented modules that drives more than 64 TRxUs and how same transition operation is maintained in that case 



[bookmark: _Ref221265417]Low-power radio / Active EE mode
Summary of companies’ views
The contributions present a variety of perspectives on the implementation of a Low-Power Radio (LPR) or Energy Efficient (EE) mode for BSs, ranging from enthusiastic support for new scaling rules to skepticism regarding hardware feasibility and performance trade-offs.
Observations regarding BS Low-Power Radio / EE Mode
The BS LP/EE mode is designed to support essential but lightweight functions—such as transmitting synchronization signals or monitoring for Uplink Wake-up Signals (UL-WUS) and PRACH—while allowing most baseband components and the main radio to remain in a deep sleep state. Some alternative implementation assumptions for the LPR are presented in Figure 2, courtesy of Apple.
[image: ][image: ]
[bookmark: _Ref221354883]Figure 2: Assumptions for low power mode operation (Apple).
Proponents such as Huawei, Spreadtrum, CATT, and CEWiT argue that a Base Station (BS) low-power radio (LPR) or active energy-efficient (EE) mode is a vital enabler for Network Energy Saving (NES), particularly under low-traffic conditions. This mode allows the BS to handle essential but lightweight functions—such as monitoring Uplink Wake-up Signals (UL-WUS) or transmitting synchronization sequences—while keeping the primary baseband and most transceiver units (TRxUs) in a deep sleep state. Huawei observes that monitoring UL-WUS in LP-mode can provide a 16% NES gain compared to waking the main radio, as it permits the BS to reserve only a small fraction (e.g., 25%) of hardware for active response while the remaining 75% stays powered down. Supporters like InterDigital, Qualcomm, and Ofinno suggest this architecture effectively balances network energy savings with user Quality of Service (QoS) by maintaining synchronization and responsiveness without the massive power overhead of full main-radio operation.
Conversely, companies like ZTE, Ericsson, and NTT DOCOMO raise significant technical and economic objections, arguing that the introduction of such a mode is not well-motivated. ZTE and Ericsson note that implementing LPR via separate hardware would increase CAPEX, size, and weight, whereas using shared modules limits energy savings because critical components like clock synthesizers and oscillators must remain active. Furthermore, reducing active TRxUs or bandwidth to save power degrades cell coverage, increases false detection rates, and reduces synchronization accuracy. Ericsson also highlights that the wake-up latency of the main radio—which could take up to a second for Category 2 base stations—introduces unacceptable access delays and necessitates complex random-access procedures with multiple RACH configurations. NTT DOCOMO observes that the number of downlink transmissions is the primary driver of energy consumption regardless of the radio type, and that LPR schemes requiring a specific modular hardware architecture fall largely outside the standardizing scope of 3GPP.
Proposals for BS LP/EE Mode
Several companies (Huawei, CATT, Spreadtrum, LG, OPPO, InterDigital, Ofinno) support an optional scaling rule for modeling the BS in LP/EE mode where static power consumption, , is scaled based on the fraction of active TRxUs ():

In this formula,  is the micro-sleep power and  is the power of a deeper sleep state (light or deep).
CEWiT proposes a simpler scaling rule for the active-state power in LP mode: , where .
For transitions to and from LP mode, contributors propose applying a transition energy value of , where  is the transition energy of the corresponding sleep state.
New Power States
Qualcomm proposes adding two explicit states: "Active DL using EE Modem Mode" and "Active UL using EE Modem Mode" (assigned a new power value P6 for simple wake-up signals).
vivo proposes a new state specifically for UL WUS monitoring, with a power value between micro-sleep and active UL.
Functional Limitations
CATT proposes that LP mode functionalities be restricted to predetermined deterministic sequences and low-complexity algorithms.
InterDigital and Ofinno advocate for the study of low-power receivers and transmitters on the network side to enable coordinated simultaneous wake-ups of both the network and device.
FL’s comments and proposals
LPR is a topic that polarizes companies. In FL’s view, the agreement that was discussed during RAN1 #123 had strong support among LPR proponents. This is also reflected in the coherent proposals provided by supporting companies. Hence, discussions may continue using that as a starting point:
FL Proposal 3.2.5.1
An optional scaling rule for modeling the BS in a low power or energy efficient mode scales static power consumption, , based on the fraction of active TRxUs (),

where , and . Transitions to and from the LP/EE mode, apply a transition energy value of

where  is the transition energy of the corresponding sleep state.

FL Proposal 3.2.5.2
Further study a low power mode with respect to
· Use cases (e.g., UE-initiated on-demand SIB1)
· Compatible BS power model categories
· Specification impact
· Restrictions in operation (signals and channels)
· Performance limitations
· Other aspects are not precluded 

Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	LG Electronics
	Support

	OPPO
	Support this proposal

	ZTE, Sanechips
	1. No any impacts on initial access
For the DL signal transmission, especially PSS/SSS, we do not think this LPR is needed, since it would significantly impact the coverage, which should be discussed under initial access agenda. If the coverage of PSS/SSS is degraded, the cell coverage range is smaller, how the UE camp on this cell and discover this cell is unclear. If  the coverage of PSS/SSS is not degraded, the feasibility and necessity should be discussed firstly.
For the UL sequence receiving, if there is any new UL signal, e.g., UL WUS, is designed, and the BS could process it in a relaxing mode, it could be possible to further reduce the power. If the BS is going to receive the existing UL signal, e.g., PRACH, there is no any motivation to support this LPR, since still the coverage for PRACH receiving would be degraded. 
Therefore, in our understanding, if the LPR has any impacts on the initial access related channels, it should be left to other agenda discussion and further study the feasibility and necessity. We can not just define a scaling model and ignore its negative impacts, e.g., coverage.
2. Application scenario should be clear
For any transmission with coding scheme, including PBCH, PDSCH, PDCCH, we do not think scaling on static part make sense. The reason is the coding scheme would cause the baseband processing in AAU/RRU keep active, it is not possible the static part could be scaled down.
If the LPR is used for receiving new designed UL WUS with low power, by sacrificing more UE’s transmission, it could be more make sense.
3. No necessity to introduce LPR.
All the description is just a scaling rule, not related to LPR. There is no need to imply introducing a new mode for gNB to implement. 
4. the scaling factor is determined by TRxUs should be clarified.
If remember correctly, 1/4  TRxUs  is assumed for  . Additionally, 1/4  TRxUs would correspond to 1/4 dynamic power, it would be impossible to have 1/4 static power scaling, since anyway there would be some components, e.g., the processing chip, is shared. Therefore, if 1/4  TRxUs  is assumed, scaling factor for static part should be 1/2 at least and if 1/2  TRxUs  is assumed, scaling factor for static part should be 3/4 at least.


	Ericsson
	The scaling is far too aggressive:
· With BS ref configuration set 4 and operation with 64 antennas  P_static = 0.25*85+0.75*1 = 22 according to the proposal.
· With BS ref configuration set 1 and operation with 64 antennas  P_static = 55
It is unreasonable to have much lower P_static with BS reference configuration set 4 than BS reference configuration set 1.
The proposal needs to include how to guarantee coverage is the same, particularly in uplink.

	CEWiT
	Support the proposal

	DCM 
	We do not support this proposal. 
As we discussed in the last meeting, this technique is very much into one of NW implementations. We should first focus on achieving NES techniques with the typical NW implementation.  

However, if this technique does not imply any technique including LPR, we are fine to include just an optional equation (not specify that the equation is regarding LPR).

	Nokia
	First, we want to understand which LP model in Figure-2 relates to this modeling. Practically, the LP model in the left of Figure-2 can be quite different from the LP mode in the right of Figure-2. We don’t think the two LP models in Figure-2 can be modelled with the same.  We don’t think the LP model module separated from MR is practically feasible.

	Qualcomm
	In our view, antenna adaptation/TxRU is one method of adding an energy-efficient mode to the base-station power model. Another method to put portions of the base station into sleep while keeping others active to save power. How this would be implemented is up to the basestation implementation, as in the EE processing mode for the UE. 
To support this other implementation, the transition energy and time need to be decoupled from the number of active TxRUs. 

FL Proposal 3.2.5.1-Qualcomm
An optional scaling rule for modeling the BS in a low power or energy efficient mode scales static power consumption, , based on the fraction of active TRxUs (),

where , and . Transitions to and from the LP/EE mode, including when , apply a transition energy value of  and transition time  where

where  is the transition energy of the corresponding sleep state.
FFS what signals can be transmitted/received in low-power/energy-efficient mode.



	Samsung
	We see the LP/EE mode concept as largely implementation-dependent, and it remains unclear what additional spec support from RAN1 is needed to enable this mode. Before deciding whether to introduce a dedicated power model, we believe the following should be clarified first:
· What specific channels and/or signals (e.g., SSB, PRACH, UL-WUS) are expected to be transmitted or monitored in LP/EE mode, and with what functionality limitations;
· What normative specification changes, if any, are required to support this mode beyond implementation-specific optimizations.
Without such clarification, we are not convinced that formalizing the LP/EE mode scaling rule in the evaluation framework provides meaningful added value at this stage.

	Huawei, HiSilicon
	Support.
Thanks for the questions/comments from below companies.
@ZTE, Ericsson, DCM
We need to discuss Power model and Techniques/limitations separately. We do not specify power model, neither for Cat 1 and Cat 2. It is just a model based on implementation, and used for evaluation. We do not determine the power model according to application scenarios, neither for Cat 1 and Cat 2.

However the impact due to certain implementation certainly should be taken into account, which we agree.
We then clarify the potential spec impact as below.
1. For initial access, currently we see one use case of on-demand SIB1 with UE triggered UL WUS. However, UL WUS can also work without LP mode. We show benefits of larger NES benefits with LP-mode. In this sense, the spec impact of LP-mode used for on-demand SIB1 can be the same/similar as MR with UL WUS. 
2. The coverage impact should also be considered. Therefore, currently we assume simple/limited signal can be used for LP mode. Since sequence detection is much simpler than payload detection and decoding, the coverage impact could be mitigated. Furthermore, we think the techniques for MR coverage enhancements should be reused as much as possible, for example, if repetition is assumed for relevant signal (e.g. PRACH) in MR, the difference would be repetition number for LP mode. 

@ZTE, 
Ok to not define a mode. 
Ok to discuss other values for 1/4 TRX used case. See modifications below.
@Ericsson
This is mostly because of implementation change. Even without LP mode, 
· 85 for BS ref configuration set 4 and operation with 64 antennas
· 55 for BS ref configuration set 1 and operation with 64 antennas 
is assumed. But ok to discuss other values. 
@DCM
The potential spec impact is clarified above, which in our view is quite margin compared to MR without LP-mode. One Note is explicitly added below.
@Nokia
Our implementation is the left figure in Figure 2.

Although we believe we should decouple the BS power model from techniques, from our side, we are fine with the following modifications
An optional scaling rule for modeling the BS in a with low power or energy efficient mode scales static power consumption, , based on the fraction of active TRxUs (),

Where
 ,  
and . Transitions to and from the LP/EE mode, apply a transition energy value of

where  is the transition energy of the corresponding sleep state.
Other values for  and  are up to company report with justification, e.g.  with 25% active TRxUs.
Note: Strive for a common design framework for operation with and without the above scaling method, including coverage impact.
FFS what signals can be transmitted/received in low-power/energy-efficient case.


	Apple
	Generally OK with the model itself. However as mentioned by Ericsson, we need to understand how to guarantee the coverage of the signals transmitted/receive by this LP mode. 

	vivo
	As some companies indicate, what kinds of signals and channels can be transmitted/received in this mode should be incorporated in this mode. Regarding the impact, same coverage should be maintained. 

	Huawei, HiSilicon
	@Ericsson
· Regarding the comparison between With BS ref configuration set 4 and operation with 64 antennas  P_static = 0.25*85+0.75*1 = 22 according to the proposal.
· With BS ref configuration set 1 and operation with 64 antennas  P_static = 55
We want to further note that the normalized deep sleep power value of 1 is different between two sets, so these two cases are not comparable. 
@ZTE
As per offline discussion with ZTE, we can take a compromised S_LP for 25% active TRxU case. However, given the newly added proposal from moderator and its such uncertainty, we put bracket with the original value.
@Moderator
As we commented earlier, spec impact/limitations/etc should not be a pre-requisite for a BS power modeling (we did not discuss Cat1 and Cat2 as such).
For discussion purpose, we also need some details of the model/scaling for discussing the potential limitation or restrictions.
Based on the above, we suggest the following:
An optional scaling rule for modeling the BS in a with low power or energy efficient mode scales static power consumption, , based on the fraction of active TRxUs (),

Where
  assuming  of the TRxUs are active,  
and . Transitions to and from the LP/EE mode, apply a transition energy value of

where  is the transition energy of the corresponding sleep state.
Other values for  and corresponding  are up to company report with justification, e.g.  with 25% active TRxUs.
Further study the above with respect to
· Use cases (e.g., UE-initiated on-demand SIB1)
· Compatible BS power model categories
· Specification impact
· Restrictions in operation (signals and channels)
· Performance limitations
· Other aspects are not precluded 




[bookmark: _Ref221267808]BS power model for SBFD
Summary of companies’ views
The contributions indicate that Sub-band Full Duplex (SBFD) is recognized as a key 6G technology for enhancing coverage and reducing latency, though companies emphasize that it requires specific power modeling to evaluate its impact on Network Energy Saving (NES) accurately.
Accounting Rules for Simultaneous DL/UL
A central point of discussion is how to account for power during symbols where transmission and reception occur simultaneously:
Jio and vivo propose that for energy accounting during simultaneous DL and UL symbols in SBFD, the Uplink (UL) reception power may be neglected, following the established handling for Frequency Division Duplex (FDD) systems.
ZTE offers an alternative (Alt 1) where active SBFD operation is simply approximated as active Downlink (DL) power consumption, given that DL power typically dwarfs UL reception power.
ZTE (Alt 2) and Qualcomm suggest a more granular approach where total SBFD power is the sum of static power, active dynamic DL power, and active dynamic UL power. Qualcomm specifically proposes a formula where dynamic components are weighted by the fraction of active transceiver units () and the occupied bandwidth () assigned to the DL and UL sub-bands.
Proposed Reference Configurations
ZTE suggests that reference configurations for SBFD can reuse Set 1 (100 MHz TDD) from the legacy 5G BS model.
Vodafone, Telecom Italia, and Deutsche Telekom propose defining an entirely new reference configuration, "Set 5 SBFD," to explicitly study semi-static SBFD operation with a 100 MHz system bandwidth and 30 kHz subcarrier spacing.
Qualcomm advocates leveraging the Rel-18 advanced duplexing study (TR 38.858) as the starting point for modeling antenna arrays and deployment scenarios for 6G SBFD energy efficiency.
Hardware and Implementation Observations
Vodafone observes that SBFD requires modified RF chain components, such as improved linearization and the addition of Digital Pre-Distortion (DPD) units per antenna branch to mitigate self-interference. These enhancements, along with additional feedback chains, are expected to change the base station's power profile compared to legacy TDD systems.
Vodafone and its partners argue that existing power consumption formulas must be updated to include accurate Power Amplifier (PA) components specifically for SBFD implementations. They further contend that no NES techniques should be defined for SBFD base stations until these relevant power model updates are agreed upon to ensure operators understand the OPEX implications.
Jio includes SBFD handling as a required item in its proposed mandatory reporting template, requiring companies to explicitly state if UL RX power is being neglected during simultaneous symbols to ensure cross-company comparability.
FL’s comments and proposals
In FL’s understanding, no SBFD networks have been deployed, and no one knows for certain the power costs to it. Still, there is a value in specifying a model for it for future work. That model should consider two things:
· The reduced number of antennas used for both DL Tx and UL Rx, and
· The increased Rx complexity and linearity SBFD inevitably implies from increased interference mitigation requirements.
Currently, companies only address the first bullet. FL’s attempt to proposal is then:
FL Proposal 3.2.6.1
SBFD is modeled according to

where  , exact value FFS, is a penalizing scaling factor and  and  are the fractions of UL and DL bandwidths, respectively.
Companies’ comments
Companies’ comments on the above proposal are appreciated.
	Company
	Comment

	LG Electronics
	OK with the direction. However, why is the value of  larger than 1?

	OPPO
	We are fine with this direction. But we wonder if the Sa value should also be FFS? 

	ZTE, Sanechips
	Generally, the BS power consumption caused by the DL transmission is higher than that of UL reception. And, the difference of the DL power consumption and the UL power consumption is reflected in the dynamic part of DL power consumption and UL power consumption. So, the factor  may not be necessary. In addition, the proportion of antenna reduction can be FFS. 
The proposal can be modified as:
FL Proposal 3.2.6.1
SBFD is modeled according to


where  , exact value FFS, is a penalizing scaling factor Sa is the fractions of the TRxU and  and  are the fractions of UL and DL bandwidths, respectively.

	Ericsson
	We are fine with the proposal, but it is nothing that we should prioritize.

	Spreadtrum
	In our view, DL power consumption is more larger than UL, so we prefer that active SBFD operation is simply approximated as active DL.

	DCM
	If this study is needed to be pursued, we should discuss whether/how the model is formulated in a meaningful manner. For the prioritization, we share the same view as Ericsson.

	Nokia
	We prefer to delay the discussions on BS power model for SBFD.
As commented by operators, SBFD requires a complete redesign of the BS RF including additional RF and digital components/circuitry to improve the receiver linearity and mitigate the self-interference. Roughly speaking, we estimate that a SBFD BS would consume significantly more power than the sum of the DL+UL components of a regular TDD base station. 
Therefore, as starting point, the existing power models do not seem applicable for SBFD BSs, so we do not support the current proposal. Additional aspects need to be considered due to the significant RF redesign compared to traditional TDD BSs, e.g. as studied in TR 38.858, Section 9 and 10. 


	Qualcomm
	We don't think the scaling factor (k) is needed.  
1) depending on Tx power level and isolation level, a passive solution is possible that depends on panel separation. 
2) even for higher Tx power, the extra power for digital interference cancellation (if needed) is small compared to overall BB processing. 


	Samsung
	We understand the motivation to model SBFD power consumption for future evaluations. However, we note that UL reception power is typically much smaller compared to DL transmission power and can be considered negligible in practical scenarios, as also observed by several other companies. Therefore, approximating SBFD power consumption as active DL power (i.e., neglecting the UL component) would be a simpler and sufficiently accurate approach without the need to introduce an additional scaling factor κ\kappa

	Huawei, HiSilicon
	We are open to study. At least modification is needed for the following aspects.
1) Our understanding is that the processing for UL and DL would be different among TRxU chains, impacting the static power as well. A factor ‘A’ (range within [0, 1]) can be introduced for that purpose. 
2) The differentiation of Sa for DL and UL can be flexible – e.g. a factor ‘B’ for UL and (‘A-B’) for DL as the ratio of TRxU used for UL/DL respectively, instead of fixed 1/2.
In legacy, the UL part is not scaled with BW. If the reason is to consider UL BW impact, we think such need should also apply to the general mode/non-SBFD since larger BW/impact is expected compared to the BW used for SBFD.

	Apple 
	We are open to discuss about the model. However, one fundamental question is that is there any SBFD specific NES schemes whose performance that may not be covered by legacy models? Or do we need to evaluate the relevant schemes under the SBFD model assumption?
For the equation, we are wondering whether this is considering that sa part of the antennas are used for UL while 1-sa  part of the antennas are used for DL?If so, this needs to be reflected in the model. 
Also for the SBFD operation, the interference suppression at NW side may increase the power consumption, we are wondering how we can reflect such factor in the model. 

	vivo
	We prefer a simple modeling for SBFD symbols, e.g., neglecting UL reception part.




Remaining Evaluation Assumptions for UE Power Consumption
1. Power Scaling Rules
For parameters where companies propose different numerical values reflecting different implementation approaches, Avg(All) values are generally recommended for discussion and convergence. Since 3GPP does not mandate specific implementations, the power model should be implementation-agnostic. Avg(All) captures the diversity of valid industry approaches across different architectures, process nodes, and design choices. Please check Initial parameter check draft folder for more specific averaged values from all companies’ inputs.

2. Bandwidth Scaling
0. Detailed Company Contributions (Collapsed; Please Expand to View)
PDCCH+PDSCH Slot Scaling
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	Proposes omitting ΓB=5% due to limited delta to 20% case. Suggests two adaptation delay values only if justified. For T: 20%→0.47, 100%→{1, 0.76}, 200%→{2.02, 1.31}, 400%→{4.88, 2.82, 1.79}. T configurable in range {≥1ms, ≤5ms}.

	Spreadtrum/UNISOC
	R1-2600110
	Remove 5% and 400% in UE power model. Remove ΓTput=1/2 for 100MHz in PDCCH+PDSCH state.

	Huawei/HiSilicon
	R1-2600142
	T vs Tmin have different scaling factors. S_MaxBW=0/0.15/0.52 for MaxBW∈{100,200,400}MHz. For T: 5%→X01, 20%→0.23, 100%→{1, 0.79}, 200%→{2.85, 2}, 400%→{7.45, 4.9, 3.2}. For Tmin: add S_MaxBW to values. Static power doesn't change with ΓTput; dynamic power does.

	OPPO
	R1-2600197
	Linear scaling below 100MHz, linear with higher ratio above 100MHz. For T: 5%→0.28, 20%→0.4, 100%→1, 200%→{1.7, 1.6}, 400%→{3.6, 3.4, 3.2}. For Tmin: add S_MaxBW. S_MaxBW=0/0.3/0.5 for MaxBW.

	Xiaomi
	R1-2600427
	For T: 5%→0.35, 20%→0.5, 100%→1, 200%→1.7, 400%→3.4 (ΓTput=1 only). For Tmin: add SMaxBW. References RedCap model for 20% case (0.4-0.5 range). Above 100MHz uses CA scaling (2CC=1.7x, 4CC=3.4x). Static power >50% for Tmin. Remove ΓTput=1/2 and 1/4.

	ZTE/Sanechips
	R1-2600456
	For T: 5%→0.15, 20%→0.25, 100%→1, 200%→{1.6, 1.12}, 400%→{3.55, 2.485, 1.74}. For Tmin: add SMaxBW. Uses formula P(ΓB)=Pmicro-sleep+(Pt-Pmicro-sleep)*ΓB. For different ΓTput, applies 0.7 scaling factor (Y=0.7*X, Z=0.7*Y).

	vivo
	R1-2600502
	For T: 5%,20%→0.56, 100%→1, 200%→{1.7, 1.02}, 400%→{3.4, 1.7, 1.02}. For Tmin: add delta+SMaxBW. Based on NR100MHz eMBB to NR20MHz RedCap (0.56 for PDCCH+PDSCH). CA scaling for >100MHz (1.7, 3.4). T=5-10ms, Tmin=1-2ms. For ΓTput reduction: 0.6 (200→100MHz), 0.5 (400→200MHz), 0.3 (400→100MHz) for max schedulable BW reduction; 0.7 for rank reduction.

	Samsung
	R1-2600754
	For T and Tmin (identical): 5%→0.23, 20%→0.31, 100%→1, 200%→{2.71, 1}, 400%→{7.05, 2.71, 1}. Power scales ~quadratically for larger BW reflecting bandwidth-dependent and voltage-dependent consumption across multiple operating points. S_MaxBW=0.

	Apple
	R1-2600826
	Single column (Tmin only, based on DCI BWP switching Type 2). 5%→0.4, 20%→0.5, 100%→{1, 0.8}, 200%→{1.7, 1.4}, 400%→{3, 2.5, 2.2} assuming 2x200MHz implementation. S_MaxBW=0. T and Tmin differentiation not necessary if Tmin sufficiently large.

	Ericsson
	R1-2600960
	Only Tmin=1ms considered. 5%→0.2, 20%→0.4, 100%→1, 200%→{1.8, 1.7}, 400%→{3.4, 3.2, 3}. Impact of ΓTput scaling is small (RF power not scaled). Long adaptation delay (>1ms) should not be considered—focus on fast BW adaptation due to 5G BWP switching delay drawback.

	Lenovo
	R1-2601106
	Extend NR power model to 5-20MHz regime. X01=0.29, X02=0.4 as starting points. Uses NR model: 0.4+0.6*(X-20)/80. At 5MHz gives 0.29. Static power nearly BW-independent for small BW; lower bound is micro-sleep.

	Google
	R1-2601205
	Support Option 1 (S_MaxBW>0) as baseline to realistically model static power overhead of wideband-capable UEs in narrow bandwidths. S_MaxBW=0 unrealistic—assumes perfect gear-shifting (400MHz device = 20MHz device at 20MHz operation). Non-zero penalty needed to avoid overestimating EE.

	MediaTek
	R1-2601240
	Power scaling follows (f/f₀)×(V/V₀)² relationship. For T=5ms: 5%→0.35, 20%→0.4, 100%→{1, 0.95}, 200%→{1.7, 1.6}, 400%→same as Tmin. For Tmin=2ms: add S_MaxBW, 200%→{2, 1.9}, 400%→{5.6, 5.3, 5.0}. S_MaxBW=0.05 (200MHz), 0.2 (400MHz). Example: 200MHz with T→1.7=(1.2)×(1.2)²; with Tmin→2.0=(1.4)×(1.2)². 400MHz→5.6=(2.2)×(1.6)².

	Qualcomm
	R1-2601271
	For ΓB>20MHz: T and Tmin identical. For ΓB≤20MHz: can differ (X01=0.6*X11, X02=0.6*X12). For T: 5%→0.6*0.32, 20%→0.6*0.40, 100%→1, 200%→{2.3, 1.4}, 400%→{5.2, 3.0, 2.2}. For Tmin: 5%→0.32+SMaxBW, 20%→0.40+SMaxBW. Scaling equation for X≥100MHz: X^1.4/100^1.4×0.5 + X^0.9/100^0.9×0.5 (0.9 for RF sub-linear, 1.4 for BB, α=0.5 weighting). For ΓB≤100MHz, reuse NR 38.840 linear scaling. SMaxBW=0.



PDCCH-only Slot Scaling
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	For T (Ncntrl=2): 20%→0.29, 100%→{0.36, 0.33}, 200%→{0.48, 0.38}, 400%→{0.8, 0.51, 0.41}. Values relative to Pref=300 units.

	Spreadtrum/UNISOC
	R1-2600110
	Remove ΓTput in PDCCH-only state.

	Huawei/HiSilicon
	R1-2600142
	PDCCH-only less sensitive to BW change than PDCCH+PDSCH. For T: 5%→X01, 20%→0.455, 100%→{1, 1}, 200%→{2, 2}, 400%→{4.225, 4.225, 4.225}. For Tmin: add S_MaxBW. S_MaxBW=0/0.45/1.55 for MaxBW∈{100,200,400}MHz. ΓTput has no impact (same values for 1 and 1/2).

	OPPO
	R1-2600197
	For T: 5%→0.35, 20%→0.5, 100%→1, 200%→{1.5, 1.4}, 400%→{3, 2.8, 2.4}. For Tmin: add S_MaxBW.

	Xiaomi
	R1-2600427
	For T: 5%→0.5, 20%→0.6, 100%→1, 200%→1.7, 400%→3.4 (ΓTput=1 only). For Tmin: add SMaxBW. Same CA-based scaling as PDCCH+PDSCH for >100MHz. References RedCap: 0.5 for 20% case. Remove ΓTput entirely.

	ZTE/Sanechips
	R1-2600456
	For T: 5%→0.45, 20%→0.5, 100%→1, 200%→{1.45, 1.015}, 400%→{2.65, 1.855, 1.3}. For Tmin: add SMaxBW. Uses 0.7 scaling for different ΓTput.

	vivo
	R1-2600502
	For T: 5%,20%→0.7, 100%→1, 200%→{1.7, 1.02}, 400%→{3.4, 1.7, 1.02}. For Tmin: add delta+SMaxBW. From NR100MHz eMBB to NR20MHz RedCap: scaling=0.7 for PDCCH-only (50*1.4=70 from 100).

	Samsung
	R1-2600754
	UE operates at single lowest clock/voltage point, resulting in linear power scaling with BW. For T and Tmin (identical): 5%→0.05, 20%→0.2, 100%→1, 200%→{2, 1}, 400%→{4, 2, 1}. Linear scaling reflects single operating point. S_MaxBW=0.

	Apple
	R1-2600826
	Single column (Tmin). 5%,20%→0.85, 100%→1, 200%→{1.2, 1.2}, 400%→{1.6, 1.6, 1.6} assuming 2x200MHz. PDCCH-only more RF-dominated than BB vs PDCCH+PDSCH, leading to larger scaling factor. No ΓTput impact expected or needed. S_MaxBW=0.

	Ericsson
	R1-2600960
	Only Tmin=1ms. Assumes PDCCH candidates/BDs linearly scaled with BW. 5%→0.2, 20%→0.4, 100%→1, 200%→1.8, 400%→3.4. Note: scaling can differ if CCE/BD limits considered (less BW-dependent). ΓTput not modeled.

	Lenovo
	R1-2601106
	Define CORESET/search space configuration for BW scaling. Reuse NR model (TR 38.840) for PDCCH candidate reduction: P(α)=max(Micro-sleep, α*Pt+(1-α)*0.7Pt). BW scaling depends on CORESET configuration: scenario 1 (scale #candidates with BW) vs scenario 2 (increase CORESET duration for similar #candidates at 5MHz). Use linear model S=0.4+0.6*(X-20)/80 or modified version.

	Qualcomm
	R1-2601271
	For T: 5%→0.6*0.32, 20%→0.6*0.60, 100%→1, 200%→{1.9, 1.4}, 400%→{3.7, 2.6, 2.1}. For Tmin: 5%→0.32+SMaxBW, 20%→0.60+SMaxBW. PDCCH scaling from 38.840 revisited for ΓB=20% (NR would give 40 < microsleep 45). Less aggressive scaling (0.6) fixes this. SMaxBW=0.



Other DL Processing / Micro Sleep Scaling
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	For T (Ncntrl=0): 20%→0.15, 100%→{0.19, 0.16}, 200%→{0.26, 0.19}, 400%→{0.48, 0.26, 0.19}.

	Spreadtrum/UNISOC
	R1-2600110
	Simple scaling rule for micro-sleep. Reuse legacy 45 power units for 100MHz, redefine X units for 200MHz.

	OPPO
	R1-2600197
	Other DL signal/channel processing: For T: 5%→0.35, 20%→0.5, 100%→1, 200%→1.5, 400%→3. For Tmin: add S_MaxBW.

	CATT
	R1-2600294
	Scaling rule for micro sleep should be considered. Since micro-sleep requires UE ready for any non-sleep state in next slot, it's related to BW adaptation scaling rules. For 200MHz vs 100MHz, less components can be turned off (P#1>P#2). Exact values need discussion.

	Xiaomi
	R1-2600427
	Other DL: same as PDCCH-only (5%→0.5, 20%→0.6, 100%→1, 200%→1.7, 400%→3.4). Micro-sleep: scale by 0.4 (≤20MHz), 1 (20-160MHz), 1.7 (≥160MHz). Rationale: less components can be turned off for 200MHz than 100MHz during micro-sleep. Match NR RedCap model for ≤20MHz.

	ZTE/Sanechips
	R1-2600456
	Reuse scaling factor for PDCCH+PDSCH or PDCCH-only for other DL signal/channel processing. Since power similar to PDCCH-only or PDCCH+PDSCH states, reuse for simplicity.

	vivo
	R1-2600502
	Other DL: For T: 5%,20%→0.7, 100%→1, 200%→1.7, 400%→3.4. For Tmin: add delta+SMaxBW. Micro-sleep: same scaling as PDCCH-only for simplicity. T=5-10ms, Tmin=1-2ms.

	Samsung
	R1-2600754
	Micro-sleep: follow PDCCH-only scaling table without additional factors. Since zero transition time, UE can't adjust clock/voltage. BW dependency inherited from PDCCH HW configuration. Additional scaling factors (Z3, Z4) add complexity without significant accuracy improvement. Simple, tractable model.

	Apple
	R1-2600826
	Other DL (Rx open full slot, should >PDCCH-only): Tmin only. 5%,20%→0.85, 100%→1, 200%→1.2, 400%→1.8 assuming 2x200MHz.

	Ericsson
	R1-2600960
	Other DL signals (e.g., sync signal): power depends on design; BW scaling may not apply for fixed BW transmissions.

	Google
	R1-2601205
	Adopt scaling rule for Micro-sleep as function of both gap duration and target active BW, reflecting standby power for wideband readiness. Current model assumes fixed 45. Short gap→light micro-sleep (can't turn off LO/flush pipeline). Long gap→deeper micro-sleep. 400MHz readiness requires more standby current than 20MHz.

	MediaTek
	R1-2601240
	Other signal processing: For T=5ms: 5%→0.35, 20%→0.4, 100%→1, 200%→1.7, 400%→same as Tmin. For Tmin=2ms: add S_MaxBW, 200%→2, 400%→5.6. S_MaxBW=0.05 (200MHz), 0.2 (400MHz).

	Qualcomm
	R1-2601271
	Other DL: reuse PDCCH-only scaling for ΓTput=1. Micro-sleep: For T: 5%,20%→0.6, 100%→1, 200%→{1.7, 1.4}, 400%→{3.0, 2.4, 2.0}. For Tmin: 5%,20%→1, 100%→1. Zero transition time→insufficient to change clock/voltage. Scale both RF and BB components with sub-linear exponent for >100MHz.



Adaptation Delay
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	Consider further need of two adaptation delay values; only support two if sufficient justification exists. T configurable in range {≥1ms, ≤5ms}. T sufficient to enable UE confirmation in UL. Omit adaptation interruption for TDD; for FDD assume 1 slot switching interruption.

	vivo
	R1-2600502
	T similar to Fast SCell Activation Delay (TS 38.133 §8.3.16): 5-10ms. Tmin similar to BWP switching delay, minus parameter loading: 1-2ms. For max configured BW evaluation, scaling factor should converge to one set regardless of adaptation delay.

	Samsung
	R1-2600754
	Identical scaling factors for Tmin and T provide conservative and broadly applicable baseline. Power primarily determined by target BW configuration rather than adaptation delay duration. Implementation data shows S_MaxBW=0.

	Apple
	R1-2600826
	Differentiation between T and Tmin may not be necessary. If Tmin sufficiently large (e.g., DCI-based BWP switching Type 2), difference can be minimal. Propose merge into single column based on Tmin assumption. Tmin: use DCI BWP switching Type 2 as starting point, adjustable for actual 6GR procedure.

	Ericsson
	R1-2600960
	Long BW adaptation delay (>1ms) should not be considered for 6G evaluations. One main drawback of 5G BWP was switching delay. Focus in 6G should be on fast BW adaptation. Only Tmin=1ms considered.

	Lenovo
	R1-2601106
	Xij=X(i+1)j corresponding to different adaptation delays. S_MaxBW is additional static power for tight adaptation (additional circuitry remains active). Tightening delay reduces micro-sleep opportunities; additional always-on power upper-bounded by PPDCCH-only - Pmicro-sleep = 55 units.

	MediaTek
	R1-2601240
	Power scaling follows (f/f₀)×(V/V₀)² relationship. Longer adaptation time (5ms)→gradual clock/voltage adjustment, better efficiency. Shorter time (2ms)→aggressive overclocking/voltage boosting, higher power. Examples: 200MHz with T→1.7, with Tmin→2.0; 400MHz→5.6 requiring significant overclock/voltage increase.

	Qualcomm
	R1-2601271
	For ΓB>20MHz: T and Tmin identical. For ΓB≤20MHz: can differ. Threshold at ΓB=20% models switching between reduced-capability and eMBB modems. Higher threshold assumes too much HW overhead/duplication. For ΓB=100%,200%: same scaling for T and Tmin (like ΓB=400%). SMaxBW=0 at smaller active BWs.



S_MaxBW (Static Power Overhead)
	Source
	TDoc ID
	Content Summary

	Huawei/HiSilicon
	R1-2600142
	One max BW corresponds to one fixed additional relative power value (static power increasing is same). Due to different basis, S_MaxBW values differ for different channels. PDCCH: S_MaxBW=0/0.45/1.55 for MaxBW∈{100,200,400}MHz. PDCCH+PDSCH: S_MaxBW=0/0.15/0.52 for MaxBW∈{100,200,400}MHz.

	OPPO
	R1-2600197
	Option 1: S_MaxBW=0/0.3/0.5 for MaxBW.

	Xiaomi
	R1-2600427
	Discuss and determine S_MaxBW value for Option 1. Option 1 (SMaxBW=0/Z1/Z2 for MaxBW∈{100,200,400}MHz) assumes standby power varies under different max BWs. Non-zero value needed, but specific values require further discussion.

	vivo
	R1-2600502
	Two interpretations: a) max BW supported by UE; b) max BW configured to UE (≤max supported). Consider b) reflects SMaxBW motivation. When UE works at max configured BW (400/200/100MHz), scaling factor should converge to one set regardless of adaptation delay. FFS values of delta, SMaxBW.

	Samsung
	R1-2600754
	Implementation data shows identical values for both adaptation delays (S_MaxBW=0). Design approach where power primarily determined by target BW configuration rather than adaptation delay duration.

	Apple
	R1-2600826
	Adopt S_MaxBW=0 (Option 2). Same reason as T/Tmin differentiation not being necessary.

	Lenovo
	R1-2601106
	S_MaxBW≤0.18 based on gap between PDCCH-only and micro-sleep states. S_MaxBW is additional static power for tight adaptation requirements. Additional always-on power upper-bounded by PPDCCH-only - Pmicro-sleep = 55 units; therefore S_MaxBW = [ΔPstatic,max]/Prelaxed,ref ≤ 55/300 ≈ 0.18.

	Google
	R1-2601205
	Support Option 1 (S_MaxBW>0) as baseline to realistically model static power overhead. S_MaxBW=0 assumes perfect gear-shifting where 400MHz device = 20MHz device at 20MHz operation—physically unrealistic for early 6G. Wideband UEs have static leakage/overhead from unused but powered-on RF/analog chains that can't be fully gated off instantaneously. Non-zero penalty needed to avoid overestimating EE of wideband devices in low-load conditions.

	MediaTek
	R1-2601240
	S_MaxBW=0.05 for MaxBW=200MHz, S_MaxBW=0.2 for MaxBW=400MHz. Integrated into scaling tables for both PDCCH+PDSCH and other signal processing.

	Qualcomm
	R1-2601271
	SMaxBW=0 view. No fundamental justification for treating ΓB=200% or 100% differently from ΓB=400% (which assumes unified scaling for both delays). SMaxBW zero at remaining smaller active BW values.



0. Company Views Summary
	Company
	PDCCH+PDSCH 200%
	PDCCH+PDSCH 400%
	PDCCH-only 200%
	PDCCH-only 400%
	S_MaxBW (200/400)
	TDoc

	Apple
	1.7
	3.0
	1.2
	1.6
	0 / 0
	R1-2600826

	Ericsson
	1.8
	3.4
	1.8
	3.4
	FFS
	R1-2600960

	Huawei
	2.7
	7.45
	1.55
	4.23
	0.15 / 0.52
	R1-2600142

	MediaTek
	2.0
	5.6
	2.0
	5.6
	0.05 / 0.2
	R1-2601240

	Nokia
	2.02
	4.88
	0.48
	0.80
	N/A
	R1-2600030

	OPPO
	1.7
	3.6
	1.5
	3.0
	0.3 / 0.5
	R1-2600197

	Qualcomm
	2.3
	5.2
	1.9
	3.7
	0 / 0
	R1-2601271

	Samsung
	2.32
	5.66
	1.7
	3.1
	0 / 0
	R1-2600754

	vivo
	1.7
	3.4
	1.7
	3.4
	FFS
	R1-2600502

	Xiaomi
	1.7
	3.4
	1.7
	3.4
	FFS
	R1-2600427

	ZTE
	1.85
	3.55
	1.55
	2.65
	FFS
	R1-2600456

	Lenovo
	-
	-
	-
	-
	FFS
	R1-2601106

	Google
	-
	-
	-
	-
	>0
	R1-2601205

	Avg(All)
	1.98
	4.57
	1.55
	3.15
	0.10 / 0.24
	-



Summary
Consensus exists on including all five DL bandwidth points {5%, 20%, 100%, 200%, 400%} for both PDCCH+PDSCH and PDCCH-only scaling, with 13 of 15 companies providing values. At 200% (200 MHz), ΓTput=1, there is moderate clustering around 1.7-2.0 for PDCCH+PDSCH (CA-based approach from Xiaomi, vivo, OPPO, Apple, Ericsson), with higher values from Samsung (2.32), Qualcomm (2.3), Huawei (2.7), MediaTek (2.0) reflecting different implementation characteristics. At 400% (400 MHz), different implementation approaches yield CA-based scaling (~3.4) and steeper non-linear scaling (~5.2-7.45), both reflecting valid architectural choices. The Avg(All) of 4.57 captures this implementation diversity.
On adaptation delay, 5 companies (Ericsson, Apple, Samsung, Nokia, Qualcomm partial) support a single-column Tmin approach (1-2 ms), while 7 companies provide separate T vs Tmin columns. On S_MaxBW static power overhead, 7 companies (Google, Huawei, MediaTek, OPPO, Xiaomi, vivo, Lenovo) support S_MaxBW > 0 and 5 companies (Samsung, Apple, Qualcomm, Ericsson, Nokia) support S_MaxBW = 0, representing different implementation approaches to maximum bandwidth power modeling.
For PDCCH-only, strong support exists for removing ΓTput variations (Spreadtrum, Xiaomi, Apple, Ericsson), with Huawei showing identical values for ΓTput=1 and 1/2, confirming no throughput impact. Below 100 MHz, linear extension of the NR model (TR 38.840) is supported by Lenovo, Qualcomm, and OPPO.
From the averaged values of companies’ input values (please check Initial parameter check draft folder), the difference between T and Tmin is small, it is therefore suggested to consider adding (small) S_MaxBW while keeping only T_min (<= NR BWP switch delay). Please refer to the following proposals for detailed values.

0. Proposals 
Proposal 4.1.1-3: (1st Round; High) PDCCH+PDSCH Bandwidth Scaling Table
Update PDCCH+PDSCH bandwidth scaling table in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· Additional SMaxBW = 0.05 and 0.10 is added to rows with ΓB = 5%, 20%, 100% and 200% for MaxBW = 200% and 400%, respectively 

	ΓB
	ΓTput=1
	ΓTput=1/2
	ΓTput=1/4

	5%
	[0.35]
	-
	-

	20%
	[0.40]
	-
	-

	100%
	1.00
	-
	-

	200%
	[2.00]
	[1.45]
	-

	400%
	[4.60]
	[3.20]
	[2.40]




	Company Name
	Comments/Views

	Huawei, HiSilicon
	We cannot accept the power model with only a single adaptation delay Tmin. 
First, based on the excel file, 20MHz with T_Tput=1, the average values for {T, Tmin with 200M} are {0.39, 0.484}, the difference is ~0.2, which is much larger than 0.05. The difference actually comes from the fact that based on some implementation assumption, scaling factor of Tmin is larger than that of T.
Second, different companies may have different assumption on the T/Tmin values. For example, most companies think Tmin=1~2ms, while some company consider Tmin=3ms. With different understanding, the scaling can also be different.

To our understanding, different views are based on different implementation assumptions. For example, if the power consumption is adapted by voltage/clock adjusting, then the adaptation can be faster, and there is no differentiation with T and Tmin. Maybe also no impact by maxBW. (See the views from 5 companies.) However, if the power consumption is adapted by circuit components on/off, different static power can be achieved by T and Tmin. (See the views from 7 companies.) To fairly reflect the two possibility options, and to move forward, we suggest maybe we can consider two options for the BW scaling model:
· Option #1: different power values for T and Tmin, and non-zero value of S_maxBW
· Option #2: a single power value for Tmin, and zero value of S_maxBW


	OPPO
	We are either OK to have 2 sets of values for T or Tmin, as long as we can commonly agree. 
However, if there can not be consensus, only one of them can eb picked. If the Tmin taken, then we suggest to increase the  SMaxBW to much larger number to address HW’s concern. Our, suggested value would be 0.2 and 0.4 respectively.

	ZTE, Sanechips
	1. For PDCCH only, we also support to remove the throughput impact and could be discussed in 4.1.1-4.
1. For different adaptation delay, there could be some power consumption impacts, which is up to implementation. But in our understanding, the static part should not be scaled and only dynamic part could be scaled. Therefore, the scale factor should not be quite small. 
1. For throughput, it only has impacts on baseband processing. If baseband processing occupies 50% power consumption, then 1/5 throughput(20%) brings 80% baseband processing reduction at maximum. The corresponding scaling factor is 0.6. Considering the static part should not scaled, the scaling factor should be larger.

	Ericsson
	· Agree to only consider adaptation delay = Tmin. This is beneficial for more uniform evaluations and observations. 
· In our view, the scaling for 400% is over-estimated. A value ≤4  is more reasonable. 
· Regarding 5%: we think the value should be smaller (e.g., <0.3). We noticed that a couple of companies report exactly the same value for 5% and 20%. While we understand that the rate of power saving decreases for smaller bandwidths, still there must be some gains due to reduced BB. components (e.g., reduced FFT, data processing, etc). Also, using the scaling rule from TR 38.840  (X MHz = 0.4 + 0.6 * (X - 20) / 80) which is valid for 10 MHz case, the scaling for 10 MHz is 0.32. Therefore, for 5 MHz it should be less than 0.3. 

	Spreadtrum
	Firstly, since the difference of scaling factors between 5MHz and 20MHz is only 0.05, we think it is unnecessary to consider these two bandwidths simultaneously. In the evaluation, there may be little difference between 5MHz and 20MHz. 5MHz should be removed.
Secondly, we think clarification is needed for that whether proposal 4.1.1-3 is only for adaptation delay = Tmin or any value of adaptation delay.

	Xiaomi
	Since this proposal corresponds to Tmin​, i.e., a very short switching time, based on previous discussions, the UE may not be able to reduce static power consumption, and only dynamic power consumption can be reduced. Therefore, for ΓB = 20% and 5%, the energy consumption reduction may not achieve the values listed in the table.
Take the case where 100 MHz is reduced to 20 MHz as an example. RedCap provides a good reference: when RedCap reduces the bandwidth from 100 MHz to 20 MHz and simultaneously reduces the antenna from 4Rx to 2Rx, the scaling factor for PDCCH+PDSCH is 0.4. RedCap can be regarded as a scaling that reduces both static and dynamic power consumption.
Here only the bandwidth is reduced within a short switching time —why can a scaling factor of 0.4 be achieved?

	Nokia.1
	The power values are aggressively scaled. If 400% to ΓTput = ¼, is larger than 200MHz ΓTput = 1. 

	Qualcomm
	OK with the suggested proposal from the moderator. As mentioned in our contribution, our view is that SmaxBW=0. Our preference is to simplify as such.  

	Samsung
	We support the single-column Tmin approach for adaptation delay. Based on our implementation understanding, power consumption adaptation can be achieved through voltage/clock adjustment, where the adaptation is fast enough that there is less meaningful differentiation between T and Tmin​.

	Nokia2
	Also a note that based on our evaluation, we did not see major difference when going below 20% e.g. to 5% for 100MHz device. Thus we suggested to omit the ΓB=5%.
For the adaptation delay, we suppose that ~2ms is OK for the UE power saving study. However but note that the robust adaptation e.g. for BW, should take priority in actual 6GR design.

	CATT
	We are OK with the proposal. In 6GR, faster bandwidth adaptation than 5G should be considered as a baseline. Thus, smaller bandwidth adaptation delay and S_maxBW=0 should be considered for scaling factors. From CATT’s perspective, the scaling rules on bandwidth adaptation is expiated as simpler as possible.



Moderator
This proposal has the highest divergence. Three intertwined debates: (1) T vs Tmin adaptation delay, (2) S_MaxBW value, (3) absolute scaling at 400%.
Suggestion: keep T > Tmin only for ΓB = 5% and 20% (useful for low-capability UEs), with the main table using Tmin. This addresses Huawei's core concern (T column preserved where it matters) while simplifying the main table per Samsung/Ericsson/Qualcomm preference.
For S_MaxBW, the 7-vs-5 split favors non-zero. A compromise of small S_MaxBW values (0.05/0.10) is proposed as two options in the table, letting companies evaluate both.
Additionally, extend ΓTput down to 1/4 for PDCCH+PDSCH. Keep 5% and 20% as separate rows (companies can evaluate significance).

Proposal 4.1.1-3a: (2nd Round; High) PDCCH+PDSCH Bandwidth Scaling Table
Update PDCCH+PDSCH bandwidth scaling table in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· Additional SMaxBW can be zero, or the other option: 0.15 and 0.35 is added to rows with ΓB = 5%, 20%, 100% and 200% for MaxBW = 200% and 400%, respectively 

	ΓB
	ΓTput=1
	ΓTput=1/2
	ΓTput=1/4

	5%
	[0.30]
	-
	-

	20%
	[0.40]
	-
	-

	100%
	1.00
	-
	-

	200%
	[2.00]
	[1.45]
	-

	400%
	[4.60]
	[3.20]
	[2.40]



· Additional scaling included for  = 5% and 20%, and :
	
	Scaling factor when adaptation delay  is assumed

	5%
	0.20

	20%
	0.25



	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are fine with the framework to move on. For the initial values, they are reasonable from our side.

	Qualcomm
	Structure looks OK. Could you please replace the values with variable names as discussed in the offline session? 

	
	





Proposal 4.1.1-4: (1st Round; High) PDCCH-only Bandwidth Scaling Table
Update PDCCH-only bandwidth scaling table in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· Additional SMaxBW = 0.05 and 0.15 is added to rows with ΓB = 5%, 20%, 100% and 200% for MaxBW = 200% and 400%, respectively
	ΓB
	ΓTput=1
	ΓTput=1/2

	5%
	[0.45]
	-

	20%
	[0.50]
	-

	100%
	1.00
	-

	200%
	[1.55]
	[1.30]

	400%
	[3.20]
	[2.40]




	Company Name
	Comments/Views

	Huawei, HiSilicon
	Similar comments as proposal 4.1.1-3

	OPPO
	Seems the 5% is larger, Suggest to change to 0.40.

	ZTE, Sanechips
	In our understanding, the static part should not be scaled and only dynamic part could be scaled. Therefore, the scale factor for 5% and 20% BW should be larger, for example, >0.53 for 5% BW, and >0.6 for 20% BW.

	Spreadtrum
	Similar comments in proposal 4.1.1-3. In addition, we think there is no relationship between PDCCH-only state and PDSCH throughput.

	Xiaomi
	Similar comments as the previous one.
When RedCap reduces the bandwidth from 100 MHz to 20 MHz and simultaneously reduces the antenna from 4Rx to 2Rx, the scaling factor for PDCCH-only is 0.5.
Here only the bandwidth is reduced within a short switching time -why can a scaling factor of 0.5 be achieved?

	Qualcomm
	OK with the proposal 

	Nokia2
	For the PDCCH only case, we assume PDCCH+PDSCH as the reference point (300units) not PDCCH only (100units). I’ve updated the excel, (3x). The average values are slightly changed.
Also for PDCCH-only case we suggested to omit the ΓB=5%.

	CATT
	See our comments in proposal 4.1.1-3.



Moderator
The reference-point confusion (Nokia2) is important to clarify: the scaling factors in the table are relative to PDCCH-only at 100 MHz (= 100 units), not PDCCH+PDSCH (300 units). 
Suggestion: PDCCH-only includes ΓTput = {1, 1/2} only (no 1/4). Spreadtrum's concern about no throughput relationship is partially addressed — ΓTput for PDCCH-only reflects that PDSCH throughput configuration impacts PDCCH configuration/monitoring.
OPPO's suggestion (5% = 0.40) is close to Avg(All) = 0.46; the current value reflects data from multiple companies. Keep Avg(All).

Proposal 4.1.1-4a: (2nd Round; High) PDCCH-only Bandwidth Scaling Table
Update PDCCH-only bandwidth scaling table in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)
· Additional SMaxBW can be Zero, or the other option: 0.4 and 1.0 is added to rows with ΓB = 5%, 20%, 100% and 200% for MaxBW = 200% and 400%, respectively
	ΓB
	ΓTput=1
	ΓTput=1/2

	5%
	[0.50]
	-

	20%
	[0.60]
	-

	100%
	1.00
	-

	200%
	[1.60]
	[1.30]

	400%
	[3.20]
	[2.40]



· Additional scaling is included for  = 5% and 20%, and :
	
	Scaling factor when adaptation delay  is assumed

	5%
	0.35

	20%
	0.40



For other DL signal/channel processing, refer to the first scaling column of the above tables

	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are fine with the framework to move on. For the initial values, they are reasonable from our side.

	Qualcomm
	Structure looks OK. Could you please replace the values with variable names as discussed in the offline session? 
Per the offline discussion, could you please replace “ΓTput=1/2” with “ΓTput <= 1/2”? This is so that it is clear what value to use when ΓTput=1/4. 


	
	





Proposal 4.1.1-4: (1st Round; High) Bandwidth Scaling Table for Other DL Signal/Channel Processing
Update bandwidth scaling table for Other DL Signal/Channel Processing in the 6GR UE power model with the following values
· Subject to adaptation delay = Tmin, no larger than NR BWP switch delay (Type 2)

	ΓB
	ΓTput=1

	5%
	[0.50]

	20%
	[0.60]

	100%
	1.00

	200%
	[1.70]

	400%
	[3.50]




	Company Name
	Comments/Views

	Huawei, HiSilicon
	Similar comments as proposal 4.1.1-3

	ZTE, Sanechips
	For other DL signal/channel processing, since the corresponding power consumption is the same as that in the PDCCH‑only state or similar to that in the PDCCH+PDSCH state, the scaling factors for the PDCCH+PDSCH or PDCCH‑only states can be reused for simplicity.

	Spreadtrum
	Similar comments in proposal 4.1.1-3

	Qualcomm
	Prefer to reuse the PDCCH scaling with gamma TPUT =1 

	Samsung
	Same preference with QC



Moderator
Merged to Proposal 4.1.1-4a


2. CA Scaling
1. Detailed Company Contributions (Collapsed; Please Expand to View)
DL Carrier Aggregation
	Source
	TDoc ID
	Content Summary

	CATT
	R1-2600294
	Proposes to DEPRIORITIZE CA and antenna scaling discussion until AI-10.1 determines feature scope (4CC UL support, 6Rx/8Rx/4Tx support).

	Xiaomi
	R1-2600427
	Proposes 2CC=Z5 of 1CC; 4CC=Z6 of 1CC (worst case configuration). Activation/deactivation follows RAN4 spec; transition energy FFS. Applicable FR1/FR2.

	MediaTek
	R1-2601240
	Proposes 2CC=Z5=1.7 of 1CC; 4CC=Z6=3.4 of 1CC (worst case). Observes separate RF/BB engines result in lower per-MHz power vs wideband single carrier.

	Qualcomm
	R1-2601271
	Proposes β-factor approach: Contiguous intra-band β1=1.10 (2CC), 1.20 (4CC); Inter-band/non-contiguous β2=1.15 (2CC), 1.25 (4CC) applied to single-CC BW scaling.



UL Carrier Aggregation
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	Proposes at ≤10dBm: same as DL; at >10dBm: 2CC=1.2x of 1CC, 4CC=Z7 of 1CC. Limits scaling up to 4CC. Applicable FR1/FR2.

	MediaTek
	R1-2601240
	Proposes at ≤10dBm: same as DL; at >10dBm: 2CC=1.2x, 4CC=Z7=1.5 of 1CC. Observes RF dominates at low power, but baseband significant at high power with >2CC.



1. Company Views Summary
	Company
	DL 2CC
	DL 4CC
	UL 2CC (>10dBm)
	UL 4CC (>10dBm)
	Notes
	TDoc

	MediaTek
	1.7
	3.4
	1.2
	1.5
	Worst-case CA config; separate RF/BB engines
	R1-2601240

	Qualcomm (contig.)
	1.10
	1.20
	-
	-
	Beta-factor on single-CC BW scaling
	R1-2601271

	Qualcomm (non-contig.)
	1.15
	1.25
	-
	-
	Inter-band / non-contiguous
	R1-2601271

	Xiaomi
	FFS
	FFS
	1.2
	FFS
	Up to 4CC; at <=10dBm same as DL
	R1-2600427

	CATT
	-
	-
	-
	-
	Deprioritize until AI-10.1
	R1-2600294

	Avg(All)
	1.32
	1.95
	1.2
	1.5
	
	-



Summary
Two DL CA scaling approaches are proposed, reflecting different implementation architectures. MediaTek proposes absolute scaling (2CC=1.7, 4CC=3.4) assuming worst-case configuration with separate RF/BB engines, showing exactly linear scaling per CC count. Qualcomm proposes a relative beta-factor approach applied on top of single-CC BW scaling, distinguishing contiguous intra-band (beta=1.10/1.20) from inter-band (beta=1.15/1.25), yielding sub-linear scaling with diminishing per-CC overhead. The Avg(All) inclusive of both methodologies is 2CC=1.32, 4CC=1.95. Xiaomi supports the concept with FFS placeholder values. CATT proposes deprioritizing CA scaling discussion pending AI-10.1 feature scope decisions.
For UL CA, strong convergence exists: MediaTek and Xiaomi agree that at <=10 dBm, UL CA scaling is the same as DL CA. At >10 dBm, both support 2CC=1.2x of 1CC. For 4CC at >10 dBm, only MediaTek provides an explicit value of 1.5, noting RF dominance at high power reduces per-CC overhead relative to DL.

1. Proposals
Proposal 4.1.2-1: (1st Round; High) DL Carrier Aggregation Scaling
Include the following DL carrier aggregation scaling factors in the UE power model (relative to 1CC power at same bandwidth):
	Config
	Scaling Factor
	Notes

	1CC
	1.0
	Reference

	2CC
	[1.4]
	Common for all CA configs

	4CC
	[2.0] 
	Common for all CA configs



Moderator Note: Different implementation approaches (absolute scaling from MediaTek and beta-factor from Qualcomm) yield different numerical values. Avg(All) provides an implementation-agnostic value consistent with 3GPP's principle of not mandating specific implementations. Activation/deactivation delay follows RAN4 specification. Transition energy: FFS.
	Company Name
	Comments/Views

	Huawei, HiSilicon
	In our view, these scaling factors are too small. We may wait for the outcome of BW scaling, then we can discuss the CA scaling. If finally two options of BW scaling are agreed, then for CA scaling there can also be two options:
· For option #1, use the same value as the BW scaling case with adaptation delay T.
· For option #2, additional scaling factor > 1, compared with the same total BW of single cell


	OPPO
	Generally OK. 

	ZTE, Sanechips
	Intra-band CA and inter-band CA should be different. For intra-band CA, it could be like this. But for inter-band CA, it should be accumulated based on each CC.
Additionally, other number of CCs also should be defined.

	Spreadtrum
	We prefer to reuse 5G scaling factor, e.g., 1.7x and 3.4x for 2CC and 4CC respectively.

	Nokia.1
	400MHz single CC power scaling is 4.6. However, if we use 4CC the scaling is only 2. 

	Qualcomm
	Generally, we agree with the direction of deriving the CA scalings from  by accounting for additional scaling factor >1 compared with the same total BW of single cell. However, the proposal is not clear in whether the scaling is with respect to the aggregated bandwidth or an individual CC. In our view, it should be the aggregate bandwidth as in Huawei’s Option 2.  
For example, for 2 CCs each of 100 MHz, the relative power for CA 2x100 MHz is beta * (relative power of a single CC with total BW of 200 MHz). 
If this is the intention of the proposal, the scaling  factors in the table are too large since they would be applied on top of the BW scaling factors. 
Differentiation is needed in our view for inter- vs intra-band cases. 


	Samsung
	We share the concern that the proposed CA scaling factors (1.4 for 2CC, 2.0 for 4CC) are too small. 

	CATT
	For 2CC and 2Tx, the power consumption model in 5G NR can be used for 6GR. However, for larger CA (4CC) and larger antenna numbers (e.g. 6Rx, 8Rx and 4Tx), whether they are supported will be determined by other agenda e.g. AI-10.1. Thus, the discussion on scaling for CA and larger antenna numbers can be deprioritized.



Moderator 
CA scaling is a multiplicative factor on topic of the 1CC power consumption (which can be scaled according to bandwidth scaling). From companies’ inputs quoted below, 2x factor for 2CC and 4.2x factor for 4 CC is suggested. It is noticed that CA architecture may exploit more parallel processing blocks instead of voltage boost that causes second order increment in power consumption (), which provides some reason why averaged CA power consumption can be smaller than bandwidth scaling. 

	Company
	2CC (Z5)
	4CC (Z6)

	Huawei
	2
	4.225

	MediaTek
	1.7
	3.4

	Qualcomm (contig.)
	2.2
	4.8

	Qualcomm (non-contig.)
	2.3
	5

	Spreadtrum
	1.7
	3.4

	Avg(all)
	1.98
	4.165



Proposal 4.1.2-1a: (2nd Round; High) DL Carrier Aggregation Scaling
Include the following DL carrier aggregation scaling factors (w.r.t. 1CC power at same bandwidth) in the UE power model:
	Config
	Scaling Factor
	Notes

	1CC
	1.0
	Reference

	2CC
	[2.0]
	Common for all CA configs

	4CC
	[4.2] 
	Common for all CA configs




	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are generally OK with this direction, but we also have several suggestions:
2. The collected values on the table above is for PDCCH-only, the PDCCH+PDSCH part is missing.
2. Since for single carrier case we already have separate table for PDCCH+PDSCH and PDCCH-only, it is better to also consider separate table for different channels for CA case. The logic from FL is fine for us, we can have a relatively smaller scaling factor for CA, compared with single carrier case with the same total BW.
2. Maybe we need to clarify the use case for CA. Is every carrier assumed to be only 100M, or larger carrier BW can also be applied with the same scaling factor?

	Qualcomm
	We do not agree with the proposal. We also disagree with the statement that CA can exploit parallelism not available to the single CC case. The parallel baseband hardware could be used in both multi-CC and single-CC cases. On the other hand, there is additional overhead in the multi-CC case that does not exist in the single CC case. Also that assumption does not compare two receivers with the same area. 
We think it would be clearer to scale the multi-CC case from the single CC case with the total aggregated bandwidth. 
E.g. 2x100MHz from the 200MHz case; the 2x200MHz from 400MHz case;  and 4x100MHz from the 400MHz case. 
We also think there should be distinction between the cases when a single RF chain is used vs. when multiple RF chains are used. The power of the second will be higher than the first.  


	
	





Proposal 4.1.2-2: (1st Round; High) UL Carrier Aggregation Scaling
Include the following UL carrier aggregation scaling factors:
· Scaling definition up to 4CC. Applicable for FR1 and FR2.

	TX Power
	2CC
	4CC

	≤10 dBm
	Same as DL 
	Same as DL

	>10 dBm
	[1.2]
	[1.5]



	Company Name
	Comments/Views

	Huawei, HiSilicon
	This direction is fine. Detailed values can be discussed later after DL CA.

	OPPO
	For UL, I have clarification. Is the TX power means total power of all UL carriers and the scaling will apply to the power units of UL transmission? Then, that is OK. 

	ZTE, Sanechips
	Open to discuss, and also should be based on intra-band and inter-band CA case.

	Qualcomm
	We agree with Huawei that this is better discussed later, particularly after the UL Tx power discussion 



Moderator
Given the update of DL CA scaling factor, the scaling number is relatively constant. Moderator suggests companies’ further consideration.

Proposal 4.1.2-2a: (2nd Round; High) UL Carrier Aggregation Scaling
Include the following UL carrier aggregation scaling factors:
· Scaling definition up to 4CC. Applicable for FR1 and FR2.

	TX Power
	2CC
	4CC

	≤10 dBm
	Same as DL (2.0)
	Same as DL (4.2)

	>10 dBm
	[1.2]
	[1.5]



	Company Name
	Comments/Views

	Qualcomm
	OK with the structure, but please replace the values with variable names. 

	
	

	
	





2. Antenna Scaling
2. Detailed Company Contributions (Collapsed; Please Expand to View)
DL Antenna Scaling
	Source
	TDoc ID
	Content Summary

	CMCC
	R1-2600387
	Proposes TR 38.840 methodology as baseline with FFS for updates. Considers impact of DL/UL antenna number and processing complexity in PDCCH.

	Xiaomi
	R1-2600427
	Proposes 6Rx power as Z8 times 4Rx for FR1; 2Rx is 0.7x 4Rx for FR1/FR2; 1Rx is 0.7x 2Rx for FR2. Assumes same antenna elements per Rx chain.

	MediaTek
	R1-2601240
	Proposes detailed scaling: 6Rx=Z8=1.43x 4Rx; 8Rx=2.0x 4Rx for FR1; 2Rx=0.7x 4Rx; 1Rx=0.7x 2Rx. Observes 2-codeword processing increases complexity faster for 6Rx transition.

	Qualcomm
	R1-2601271
	Proposes 6Rx (4 layers)=1.4x 4Rx for FR1; 2Rx=0.7x 4Rx for FR1; 1Rx=0.7x 2Rx for FR2. Notes scaling beyond 4Rx needed for 6GR.



UL Antenna Scaling
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	Proposes power-dependent scaling: 2Tx is 1.4x 1Tx at 0dBm; 1.2x at 23dBm; Z9 at 26dBm for FR1. Notes 4Tx not considered for FR2.

	MediaTek
	R1-2601240
	Proposes constant 2.0x scaling at all power levels (0dBm, 23dBm, Z9=2.0 at 26dBm). Observes separate TX chains double power consumption for 1Tx→2Tx transition.

	Qualcomm
	R1-2601271
	Proposes power-dependent scaling: 2Tx is 1.4x at 0dBm; 1.2x at 23dBm; 1.6x at 26dBm. Emphasizes need for 26dBm scaling inclusion.



2. Company Views Summary 
DL Antenna Scaling
	Company
	6Rx
	8Rx
	2Rx (rel. 4Rx)
	1Rx FR2 (rel. 2Rx)
	TDoc

	MediaTek
	1.43
	2.0
	0.7
	0.7
	R1-2601240

	Qualcomm
	1.4
	-
	0.7
	0.7
	R1-2601271

	Xiaomi
	-
	-
	0.7
	0.7
	R1-2600427

	Samsung
	-
	-
	0.7
	-
	R1-2600754

	Ericsson
	-
	-
	0.7
	-
	R1-2600960

	CATT
	-
	-
	0.7
	-
	R1-2600294

	Lenovo
	-
	-
	0.7
	-
	R1-2601106

	vivo
	-
	-
	0.7
	-
	R1-2600502

	Avg(All)
	1.415
	2.0
	0.7
	0.7
	-



UL Antenna Scaling (2Tx relative to 1Tx)
	Company
	0 dBm
	23 dBm
	26 dBm
	Architecture
	TDoc

	MediaTek
	2.0
	2.0
	2.0
	Separate TX chains (constant)
	R1-2601240

	Qualcomm
	1.4
	1.2
	1.6
	Shared/switched chains (power-dep.)
	R1-2601271

	Xiaomi
	1.4
	1.2
	-
	Shared/switched chains (power-dep.)
	R1-2600427

	Avg(All)
	1.6
	1.47
	1.8
	
	-



Summary
DL antenna scaling shows universal consensus on lower-order configurations: all 8 contributing companies agree that 2Rx = 0.7 x 4Rx for FR1/FR2, and 1Rx = 0.7 x 2Rx for FR2 (MediaTek, Qualcomm, Xiaomi, Samsung, Ericsson, CATT, Lenovo, vivo). For 6Rx, MediaTek (1.43) and Qualcomm (1.4) show tight convergence (2% difference), attributed to 2-codeword processing overhead. For 8Rx, only MediaTek proposes 2.0x (exactly linear scaling), pending AI-10.1 feature scope.
UL antenna scaling reflects different architectural approaches. Qualcomm and Xiaomi propose power-dependent scaling (1.4x at 0 dBm, 1.2x at 23 dBm) reflecting shared/switched chains where RF PA dominance increases at higher power. MediaTek proposes constant 2.0x at all power levels, arguing modern implementations use separate TX chains that double power consumption. The Avg(All) inclusive values are: 0 dBm=1.6, 23 dBm=1.47, 26 dBm=1.8.

2. Proposals
Proposal 4.1.3-1: (1st Round; High) DL Antenna Scaling Factors
Include the following DL antenna scaling factors in the UE power model:
	Config
	Scaling Factor
	Reference

	4Rx (FR1)
	1.0
	Baseline

	2Rx (FR1/FR2)
	0.7 × 4Rx
	TR 38.840

	1Rx (FR2)
	0.7 × 2Rx
	TR 38.840

	6Rx (FR1)
	[1.4] × 4Rx
	Avg(All)

	8Rx (FR1)
	[2.0] × 4Rx
	Adoption conditional on AI-10.1



	Company Name
	Comments/Views

	Huawei, HiSilicon
	For 6RX, the value is OK.
For 8RX, there is not enough input, we need to further check the value.

	OPPO
	OK

	ZTE, Sanechips
	We think the power model in TR.38.840 can be viewed as starting point. However, we are open to discuss it.

	Spreadtrum
	We share the same view with Huawei.

	Xiaomi
	OK

	Nokia.1
	4Rx 400MHz vs 8Rx 200MHz there is a discrepancy in the power values if we consider the above two configurations. 

	Qualcomm
	For 6RX, the value is reasonable. For 8Rx, we suggest [1.7]. 

	CATT
	We are OK with the value for 2RX. However, the motivation for 6RX and 8RX in EE processing is not clear for us.



Moderator 
Close to consensus with some minor update to 8RX value.

Proposal 4.1.3-1a: (2nd Round; High; Stable) DL Antenna Scaling Factors
Include the following DL antenna scaling factors in the UE power model:
	Config
	Scaling Factor

	4Rx (FR1)
	1.0

	2Rx (FR1/FR2)
	0.7 × 4Rx

	1Rx (FR2)
	0.7 × 2Rx

	6Rx (FR1)
	[1.4] × 4Rx

	8Rx (FR1)
	[1.85] × 4Rx



	Company Name
	Comments/Views

	Qualcomm
	Structure looks OK. Could you please replace values with variables? 

	
	

	
	






Proposal 4.1.3-2: (1st Round; High) UL Antenna Scaling (2Tx vs 1Tx)
Include the following UL antenna scaling factors (2Tx relative to 1Tx):
	TX Power
	Scaling Factor

	0 dBm
	[1.5]

	23 dBm
	[1.5]

	26 dBm
	[1.8]



	Company Name
	Comments/Views

	Huawei, HiSilicon
	UL power is mainly dominated by the PA power, especially for high transmit power case. So at least for 23dBm and 26dBm, the scaling factor should be 1.
For 0dBm, we may further discuss the value, but should be smaller than 1.5.

	OPPO
	We agree with Huawei, the scaling should be much smaller.

	ZTE, Sanechips
	We think the power model in TR.38.840 can be reused as starting point.

	Qualcomm
	OK with the approach also taking into account the updated values from the excel sheet. 

	
	



Moderator
Given companies’ additional inputs, moderator suggests to consider the updated average values.

	Company
	2Tx @0dBm
	2Tx @23dBm
	2Tx @26dBm (Z9)
	Notes

	Huawei
	 
	1
	1
	No scalilng or TX number for 23/26dBm, since PA is the dominate part

	MediaTek
	2
	2
	2
	 

	Qualcomm
	1.4
	1.2
	1.6
	 

	Spreadtrum
	1.4
	1.2
	 
	Reuse scaling rule in TR 38.840

	Xiaomi
	1.4
	1.2
	 
	 

	Avg(all)
	1.55
	1.32
	1.533
	 





Proposal 4.1.3-2a: (2nd Round; High) UL Antenna Scaling (2Tx vs 1Tx)
Include the following UL antenna scaling factors (2Tx relative to 1Tx):
	TX Power
	Scaling Factor

	0 dBm
	[1.5]

	23 dBm
	[1.3]

	26 dBm
	[1.5]



	Company Name
	Comments/Views

	Huawei, HiSilicon
	After some further internal check, we changed our mind.
Though the power consumption of UL is dominated by the PA part (especially for high transit power), the PA efficiency difference should be considered. For example, to transmit 26dBm in total, the PA efficiency of 1TX (26dBm) is higher than that of 2TX (23dBm*2). This impact should not be ignored.
[image: ]
A typical PA efficiency curve is shown above, based on which, the scaling factors are {2, 1.6, 1.6} for {0dBm, 23dBm, 26dBm}.
Please the FL to take into account.
Sorry again for this mistake I made before.

	
	

	
	




2. PDCCH Related Scaling
3. Detailed Company Contributions (Collapsed; Please Expand to View)
PDCCH Processing Scaling
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	Proposes cross-slot scheduling scaling factor of 0.7x same-slot scheduling (applicable for FR1 and FR2), reusing TR 38.840 scaling rules

	Qualcomm
	R1-2601271
	**Proposal 9:** Cross-slot PDCCH power = 0.7x same-slot (FR1/FR2); **Proposal 10:** PDCCH symbol duration scaling: 0.9x for 1 symbol, 1.1x for 3 symbols; **Proposal 11:** Candidate reduction scaling P(α) = α·Pt + (1-α)·0.95Pt (updated from NR); **Proposal 12:** Include effects of both increasing and decreasing PDCCH blind decodes/CCEs on UE power

	ZTE/Sanechips
	R1-2600456
	**Proposal 18:** Reduced scheduled duty cycle should exclude PDCCH monitoring occasion reduction (avoid double counting); **Proposal 19:** Include processing relaxing technique in reduced scheduled duty cycle; **Proposal 21:** PDCCH candidate scaling P(d) = {Pmicro-sleep, c=0; c×Pt +0.7×(1-c)×Pt, c>0} where c = C_use/C_ref; **Proposal 22:** Multi-state slot power P = Σ(i=1 to 14) P(i)

	Lenovo
	R1-2601106
	**Proposal 6:** Define CORESET/search space configuration for BW scaling scenarios of PDCCH-only state; **Proposal 7:** For same BW, reuse NR model P(α) = max(Micro-sleep, α·Pt + (1-α)·0.7Pt); discusses two BW scaling scenarios (scaled candidates vs. increased CORESET duration)

	NTT DOCOMO
	R1-2601179
	**Observation 2:** TR 38.840 power model inadequate for evaluating variety of PDCCH monitoring configurations (CORESET size, CCEs/BDs); **Proposal 9:** Study extending NR UE power consumption scaling w.r.t. PDCCH monitoring configuration; highlights need for multi-carrier PDCCH enhancement evaluation

	CAICT
	R1-2601323
	**Proposal 3:** Specify two-stage PDCCH with low-power pre-indication before full control decode; OFDM-based WUS design can be considered; discusses LP-WUS as potential C-DRX replacement for maximum energy saving



3. Company Views Summary
	Company
	Cross-slot Factor
	Symbol Count (1/2/3-sym)
	BD/CCE Coeff. (k)
	TDoc

	NTT DOCOMO
	0.8
	-
	-
	R1-2601179

	Qualcomm
	0.7
	0.9 / 1.0 / 1.1
	0.95
	R1-2601271

	Xiaomi
	0.7
	-
	-
	R1-2600427

	ZTE
	-
	-
	0.7
	R1-2600456

	Lenovo
	-
	-
	0.7
	R1-2601106

	Avg(All)
	0.73
	0.9 / 1.0 / 1.1
	0.78
	-



Summary
For cross-slot scheduling, Qualcomm and Xiaomi propose 0.7x of same-slot scheduling power (reusing TR 38.840), while NTT DOCOMO proposes 0.8x. The Avg(All) is 0.73. For PDCCH symbol duration scaling, only Qualcomm proposes differentiation: 0.9x for 1-symbol, 1.0x for 2-symbol (reference), 1.1x for 3-symbol PDCCH, reflecting microsleep duration opportunities.
For PDCCH candidate/BD reduction, three companies propose scaling formulas with coefficient k: ZTE (k=0.7) and Lenovo (k=0.7) maintain the NR legacy value from TR 38.840, while Qualcomm proposes k=0.95, arguing the NR model overestimates BD reduction impact. The Avg(All) k=0.78. The general formula is P(a) = a x Pt + (1-a) x k x Pt, where a = C_use/C_ref. Lenovo additionally proposes a floor function: P(a) = max(P_microsleep, a x Pt + (1-a) x k x Pt).

Proposal 4.1.4-1: (1st Round; High) Cross-Slot Scheduling Scaling
For cross-slot scheduling, PDCCH power = [0.75] × same-slot PDCCH power (Avg(All)). Applicable for FR1 and FR2..

	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK. But to clarify, the ‘cross-slot scheduling’ here means UE knows it will not be scheduled with K0=0 (e.g., by configuring all K0>0, or indicated with K0min>0 in R16 manner)

	ZTE, Sanechips
	OK

	Spreadtrum
	We prefer to reuse 5G scaling factor, e.g., 0.7.

	Xiaomi
	Suggest to reuse NR value, i.e., 0.7x. The reasons for increasing this energy consumption scaling value need to be clarified and achieve consensus. Otherwise, the 5G values should be reused

	Qualcomm
	We prefer the 0.7 scaling factor which is the same as NR and seems to also be reasonable from an implementation perspective.

	Samsung
	Generally OK



Moderator
Suggest to reuse NR 0.7 scaling

Proposal 4.1.4-1a: (2nd Round; High; Stable) Cross-Slot Scheduling Scaling
For cross-slot scheduling, PDCCH power = 0.7 × same-slot PDCCH power. Applicable for FR1 and FR2..

	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK

	Qualcomm
	OK with proposal 

	
	




Proposal 4.1.4-2: (1st Round  2nd Round; Medium) PDCCH Symbol Duration Scaling
Include PDCCH symbol duration scaling:
	PDCCH Symbols
	Scaling Factor

	1 symbol
	[0.9]

	2 symbols
	1.0 (reference)

	3 symbols
	[1.1]




	Company Name
	Comments/Views

	Huawei, HiSilicon
	We don’t see the need to define this model.

	ZTE, Sanechips
	If we define this for PDCCH, also there is a need for all the other channels. Otherwise, all the channels are not scaled within one slot.

	Spreadtrum
	We share the same view with Huawei.

	Qualcomm
	We support the proposal and think it is important to capture, especially since the PDCCH control region will be discussed including the duration. 
The number of PDCCH symbols directly impacts microsleep duration in a slot and this was assumed in the 38.840 power model. The more PDCCH symbols, the less microsleep state and the higher the slot power. 


	Samsung
	Same view with Huawei

	Nokia2
	We are not sure if this model is needed.




Proposal 4.1.4-3: (1st Round; High) BD/CCE Reduction Scaling
Adopt power scaling formula for PDCCH candidate/BD reduction:
P(α) = max(P_microsleep, α × P_t + (1 − α) × [0.75] × P_t)
where α = configured #BD candidates / maximum #BD condidates. 
	Company Name
	Comments/Views

	Huawei, HiSilicon
	We share the similar view as QC that the BD/CCE impact is not too much. We also think 0.95 should be a better value mapping to current UE implementation.

	CMCC
	Fine for the structure, and okay to further discuss the specific value in the bracket.

	ZTE, Sanechips
	Ok 

	Ericsson
	We do not see any need to update the existing scaling factor from TR 38.840. Note that the existing scaling was also used in Rel-17 for RedCap evaluations. 

	Spreadtrum
	We prefer to reuse 5G scaling factor, e.g., 0.7.

	CEWiT
	Fine with the proposal, and okay to further discuss the value in the bracket.

	DCM 
	We are generally fine with the proposal and open to discussing the specific value in brancket. 

	Xiaomi
	OK. We understand this update is necessary, and the power for PDCCH-only shall not be lower than that of micro-sleep state.

	Samsung
	We also prefer to reuse legacy scaling factor.

	Nokia2
	While the 6GR PDCCH design is open the BD adaptation does not provide too high benefit, thus tend to agree with QCM and Huawei.



Moderator
Consider a compromised value between 0.7 and 0.95  [0.8]
Proposal 4.1.4-3a: (2nd Round; High) BD/CCE Reduction Scaling
Adopt power scaling formula for PDCCH candidate/BD reduction:
P(α) = max(P_microsleep, α × P_t + (1 − α) × [0.8] × P_t)
where α = configured #BD candidates / maximum #BD candidates. 

	Company Name
	Comments/Views

	Qualcomm
	We prefer to use a higher value than 0.8.  BD/CCE impact on power is not much. We also think 0.95 should be a better value mapping to current UE implementation. We can compromise to 0.9 

	
	

	
	




2. Sleep Related Scaling 
4. Detailed Company Contributions (Collapsed; Please Expand to View)
Other DL Processing / Micro Sleep Scaling
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	For T (Ncntrl=0): 20%→0.15, 100%→{0.19, 0.16}, 200%→{0.26, 0.19}, 400%→{0.48, 0.26, 0.19}.

	Spreadtrum/UNISOC
	R1-2600110
	Simple scaling rule for micro-sleep. Reuse legacy 45 power units for 100MHz, redefine X units for 200MHz.

	OPPO
	R1-2600197
	Other DL signal/channel processing: For T: 5%→0.35, 20%→0.5, 100%→1, 200%→1.5, 400%→3. For Tmin: add S_MaxBW.

	CATT
	R1-2600294
	Scaling rule for micro sleep should be considered. Since micro-sleep requires UE ready for any non-sleep state in next slot, it's related to BW adaptation scaling rules. For 200MHz vs 100MHz, less components can be turned off (P#1>P#2). Exact values need discussion.

	Xiaomi
	R1-2600427
	Other DL: same as PDCCH-only (5%→0.5, 20%→0.6, 100%→1, 200%→1.7, 400%→3.4). Micro-sleep: scale by 0.4 (≤20MHz), 1 (20-160MHz), 1.7 (≥160MHz). Rationale: less components can be turned off for 200MHz than 100MHz during micro-sleep. Match NR RedCap model for ≤20MHz.

	ZTE/Sanechips
	R1-2600456
	Reuse scaling factor for PDCCH+PDSCH or PDCCH-only for other DL signal/channel processing. Since power similar to PDCCH-only or PDCCH+PDSCH states, reuse for simplicity.

	vivo
	R1-2600502
	Other DL: For T: 5%,20%→0.7, 100%→1, 200%→1.7, 400%→3.4. For Tmin: add delta+SMaxBW. Micro-sleep: same scaling as PDCCH-only for simplicity. T=5-10ms, Tmin=1-2ms.

	Samsung
	R1-2600754
	Micro-sleep: follow PDCCH-only scaling table without additional factors. Since zero transition time, UE can't adjust clock/voltage. BW dependency inherited from PDCCH HW configuration. Additional scaling factors (Z3, Z4) add complexity without significant accuracy improvement. Simple, tractable model.

	Apple
	R1-2600826
	Other DL (Rx open full slot, should >PDCCH-only): Tmin only. 5%,20%→0.85, 100%→1, 200%→1.2, 400%→1.8 assuming 2x200MHz.

	Ericsson
	R1-2600960
	Other DL signals (e.g., sync signal): power depends on design; BW scaling may not apply for fixed BW transmissions.

	Google
	R1-2601205
	Adopt scaling rule for Micro-sleep as function of both gap duration and target active BW, reflecting standby power for wideband readiness. Current model assumes fixed 45. Short gap→light micro-sleep (can't turn off LO/flush pipeline). Long gap→deeper micro-sleep. 400MHz readiness requires more standby current than 20MHz.

	MediaTek
	R1-2601240
	Other signal processing: For T=5ms: 5%→0.35, 20%→0.4, 100%→1, 200%→1.7, 400%→same as Tmin. For Tmin=2ms: add S_MaxBW, 200%→2, 400%→5.6. S_MaxBW=0.05 (200MHz), 0.2 (400MHz).

	Qualcomm
	R1-2601271
	Other DL: reuse PDCCH-only scaling for ΓTput=1. Micro-sleep: For T: 5%,20%→0.6, 100%→1, 200%→{1.7, 1.4}, 400%→{3.0, 2.4, 2.0}. For Tmin: 5%,20%→1, 100%→1. Zero transition time→insufficient to change clock/voltage. Scale both RF and BB components with sub-linear exponent for >100MHz.



4. Company Views Summary
	Company
	Microsleep BW Scaling Approach
	<=20 MHz
	20-160 MHz
	>=160 MHz
	TDoc

	Xiaomi
	BW-dependent thresholds
	0.4
	1.0
	1.7
	R1-2600427

	Samsung
	Follow PDCCH-only table
	-
	-
	-
	R1-2600754

	vivo
	Follow PDCCH-only table
	-
	-
	-
	R1-2600502

	Google
	f(gap duration, target BW) - FFS
	-
	-
	-
	R1-2601205

	Spreadtrum
	Reuse 45 units @100MHz, redefine for 200MHz
	-
	-
	-
	R1-2600110

	Qualcomm
	Separate table with sub-linear >100MHz
	0.6
	1.0
	1.7
	R1-2601271

	Avg(All)
	
	0.5
	1.0
	1.7
	-



Summary
The microsleep scaling debate centers on whether microsleep should follow the PDCCH-only scaling table or have separate BW-dependent values. Samsung, vivo, ZTE, and Qualcomm (for other DL) support reusing the PDCCH-only table for simplicity, with Samsung providing technical justification: "zero transition time means UE cannot adjust clock/voltage; BW dependency inherited from PDCCH HW configuration." Xiaomi proposes BW-threshold approach (0.4 for <=20 MHz, 1.0 for 20-160 MHz, 1.7 for >=160 MHz). Google proposes the most sophisticated model as a function of both gap duration and target active BW, noting 400 MHz readiness requires more standby current than 20 MHz.

4. Proposals
Proposal 4.1.5-1: (1st Round; High) Microsleep Scaling Approach
Adopt PDCCH-only scaling table for microsleep BW dependency. 
	Company Name
	Comments/Views

	Huawei, HiSilicon
	We support to define the scaling rule for micro-sleep. Depending on the outcome of PDCCH-only scaling with BW, we can further discuss this part. From our view, different scaling factor can be defined with different BW adaptation delay T and Tmin.
In addition, light sleep may also be scaled. The same scaling factor can be used for both micro-sleep and light-sleep.

	OPPO
	OK

	ZTE, Sanechips
	Micro sleep power is not related to bandwidth for one UE.  For different UE types with different bandwidth, it could be further discussed. 

	Spreadtrum
	We think PDCCH-only scaling table is too complexity and there is no relationship between PDSCH throughput and micro sleep. We prefer a simple scaling rule for micro sleep, e.g., 2 power consumption value for 100MHz and 200MHz respectively. 

	Qualcomm
	OK with methodology

	CATT
	OK



Moderator
Suggestion (joint consideration with bandwidth scaling): (1) ΓTput = 1 only for other DL signals/channels; (2) Simplify the table by merging 5% & 20% → ≤ 20% and 200% & 400% → ≥ 200%; (3) Keep T > Tmin sub-table for ≤ 20% only. 

Proposal 4.1.5-1a: (2nd Round; High) 
· Include scaling table for micro sleep BW dependency. 
	ΓB
	Scaling factor

	<= 20%
	[0.55]

	100%
	1.00

	>= 200%
	[2.40]



· Additional scaling is included for  20% and 
	
	Scaling factor when adaptation delay  is assumed

	<=20%
	0.4



· DL antenna scaling is also applicable to micro-sleep power
· FFS: The above scaling rules also applicable to light sleep

	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are OK with this direction. But it seems the S_maxBW is missing in this case. To align the logic with PDCCH-only and PDCCH+PDSCH, it is better to also give two options on the S_maxBW for micro-sleep BW scaling.

	Qualcomm
	OK, values can be further discussed 

	
	




1. Power States and Relative Power Values 
For parameters where companies propose different numerical values reflecting different implementation approaches, Avg(All) values are recommended for discussion and convergence. Since 3GPP does not mandate specific implementations, the power model should be implementation-agnostic. Avg(All) captures the diversity of valid industry approaches across different architectures, process nodes, and design choices.

3. UL Power Values
0. Detailed Company Contributions (Collapsed; Please Expand to View)
UL Transmission Power Levels
	Source
	TDoc ID
	Content Summary

	Huawei/HiSilicon
	R1-2600142
	**Proposal 7:** Suggested values X4=420, X5=490, X6=620, X7=920. Based on PA efficiency model where power = Poutput/η + PBB. BB:RF split is 2:3 at 0dBm (100:150 units). Uses PA-centric approach with fixed baseband overhead.

	OPPO
	R1-2600197
	**Proposal 9:** TX power values X4=275, X5=330, X6=475, X7=1150. Equal scaling approach: distributes 450-unit gap (from 250@0dBm to 700@23dBm) proportionally across power levels.

	ZTE/Sanechips
	R1-2600456
	**Proposal 16:** X4=22.5, X5=71.15, X6=225, X7=900. Linear interpolation in linear scale based on reference points 0dBm (250 units) and 23dBm (700 units).

	Samsung
	R1-2600754
	**Proposal 6:** X4=450 (10dBm), X5=560 (15dBm), X6=650 (20dBm), X7=1020 (26dBm). Acknowledges non-linear scaling due to PA efficiency variation, output power back-off, and RF-chain overhead.

	Apple
	R1-2600826
	**Proposal 8:** Power values 300 (10dBm), 380 (15dBm), 480 (20dBm), 1150 (26dBm). Presented in table format with anchor points 250@0dBm and 700@23dBm.

	Ericsson
	R1-2600960
	**Observation 11 & Proposal 15:** X4=325 (10dBm, 10% PA eff.), X5=380 (15dBm, 20% PA eff.), X6=540 (20dBm, 30% PA eff.), X7=980 (26dBm, 50% PA eff.). Linear interpolation/extrapolation with explicit PA efficiency modeling (5% at 0dBm to 50% at 26dBm). **Proposal 12:** UE power model should include 26dBm for 7GHz coverage requirements per SID objective.

	Lenovo
	R1-2601106
	**Proposal 2:** X4=280, X5=350, X6=500, X7=1100. PA-efficiency-based interpolation with η=10% (0dBm), 35% (23dBm), 38% (26dBm). Assumes η scales linearly in dB as function of Tx power. Static/BB components don't scale with Tx power.

	MediaTek
	R1-2601240
	**Proposal 9 & Observation 11:** X4=260, X5=250, X6=650, X7=1650. Accounts for voltage gear quantization (finite voltage levels). Power proportional to square of voltage; highest TX power shows significantly higher consumption. Typical PA efficiency 30-40% in FR1.

	Qualcomm
	R1-2601271
	**Proposal 17:** X4=496 (10dBm), X5=513 (15dBm), X6=644 (20dBm), X7=770 (26dBm). Presented in table format including FR1 and FR2 columns.



0. Company Views Summary
	Company
	X4 (10 dBm)
	X5 (15 dBm)
	X6 (20 dBm)
	X7 (26 dBm)
	Methodology
	TDoc

	Apple
	300
	380
	480
	1150
	Empirical
	R1-2600826

	Ericsson
	325
	380
	540
	980
	PA efficiency model
	R1-2600960

	Huawei
	420
	490
	620
	920
	PA efficiency model
	R1-2600142

	Lenovo
	280
	350
	500
	1100
	PA efficiency interp.
	R1-2601106

	MediaTek
	260
	350
	650
	1650
	Voltage gear quantiz.
	R1-2601240

	OPPO
	275
	330
	475
	1150
	Equal scaling
	R1-2600197

	Qualcomm
	496
	513
	644
	770
	Empirical
	R1-2601271

	Samsung
	450
	560
	650
	1020
	PA efficiency + NL
	R1-2600754

	ZTE
	22.5
	71
	225
	900
	Linear interp. (linear)
	R1-2600456

	Avg(All)
	314
	380
	532
	1071
	
	-



Summary
Nine companies submitted UL transmission power values for X4-X7, building on agreed anchor points of 250 (0 dBm) and 700 (23 dBm). Different implementation approaches yield a range of values, particularly for X4 (10 dBm) ranging from 22.5 (ZTE) to 496 (Qualcomm). Five companies (Huawei, Ericsson, Lenovo, MediaTek, Samsung) explicitly use PA efficiency-based modeling (P = P_output/eta + P_BB), recognizing non-linear scaling. ZTE's values reflect a linear-domain interpolation methodology. MediaTek's X7=1650 reflects voltage gear quantization characteristics at high TX power. All nine companies include X7 values for 26 dBm to support 7 GHz coverage per SID objectives.
It is recommend Avg(All) values for UL power levels, which are inclusive of all methodologies (PA efficiency-based, measurement-based, linear interpolation). This approach captures implementation diversity without mandating a specific methodology, consistent with 3GPP principles.

0. Proposals
Proposal 4.2.1-1: (1st Round; High) UL Power Values
Include the following UL long PUCCH/PUSCH/PRACH power values in the UE power model:
	TX Power
	Relative Power

	0 dBm
	250 (agreed)

	10 dBm (X4)
	[310]

	15 dBm (X5)
	[380]

	20 dBm (X6)
	[530]

	23 dBm
	700 (agreed)

	26 dBm (X7)
	[1070]



	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are OK to use the average value from companies. But ZTE’s input seems to be strange. Their values for 10/15/20dBm are even smaller than 0dBm. A correction from ZTE is needed first.

	OPPO
	We are fine to accept the proposal.

	ZTE, Sanechips
	Sorry for the confusion provided in the Tdoc for these values. The values should be updated by adding 250, which corresponds to the value at 0 dBm. The correct values should be 272.5@10dBm, 321@15dBm, 475@20dBm, 1150@26dBm.

	Ericsson
	Fine with the proposal.

	DCM 
	We are fine with the proposal. 

	Qualcomm
	OK to use the average, but it should be based on the excel sheet updated numbers collected by the FL.

	Samsung
	OK

	CATT
	OK



Moderator
There is good consensus here, and moderator apply the latest average value based on company’s updates. 

Proposal 4.2.1-1a: (2nd Round; High; Stable) UL Power Values
Include the following UL long PUCCH/PUSCH/PRACH power values in the UE power model:
	TX Power
	Relative Power

	0 dBm
	250 (agreed)

	10 dBm (X4)
	[310]

	15 dBm (X5)
	[380]

	20 dBm (X6)
	[530]

	23 dBm
	700 (agreed)

	26 dBm (X7)
	[1080]



	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK

	Qualcomm
	Ok with the proposal

	
	




3. EE Processing Power Values
1. Detailed Company Contributions (Collapsed; Please Expand to View)
EE Processing State
	Source
	TDoc ID
	Content Summary

	Nokia
	R1-2600030
	**Proposes 2RX power values:** Micro: 14 (10×1.4), Light: 17 (12×1.4), Deep/Ultra-deep: 21 (15×1.4). Also proposes 4RX values: Micro: 27 (10×2.7), Light: 32 (12×2.7), Deep/Ultra-deep: 40 (15×2.7). **Observation 7:** WUS may benefit from SSS reception for CFO correction and timing sync. **Proposal 15:** Consider CFO inaccuracy of ~1ppm with SSS availability. **Observation 8:** Number of RX chains depends on underlying sleep state; restricted to 1RX for ultra-deep/deep sleep. **Proposal 16:** Minimum RX chains for 6G WUS depends on RRC state and frequency range.

	Spreadtrum/UNISOC
	R1-2600110
	**Proposal 5:** For 2RX, power values are 14, 17, and 21 for micro, light, and other sleep. **Proposal 6:** Fix one slot reception time for evaluation; detailed design for WI phase.

	Huawei/HiSilicon
	R1-2600142
	**Proposal 6:** Suggests different values based on BW and RX: For 5MHz 2RX: {13, 16, 20} for {micro, light, deep}. For 10MHz 1RX: {11, 12, 16} for {micro, light, deep}.

	OPPO
	R1-2600197
	**Proposal 9:** For 2RX, factors are X1=14, X2=17, X3=21. Also provides UL power values: X4=275, X5=330, X6=475, X7=1150.

	CATT
	R1-2600294
	**Proposal 13:** Power values are around 14, 17, and 21 for 2-RX during micro, light, and deep/ultra-deep sleep. Based on antenna scaling factor 0.7 from 4-Rx to 2-Rx (implying 1.4x from 1-Rx to 2-Rx), calculated as 10/0.7, 12/0.7, 15/0.7.

	CMCC
	R1-2600387
	**Agrees with baseline EE Processing characteristics** (5MHz BW, 1-RX/2-RX, residue CFO up to 5ppm, residue timing offset up to 2us, NF=6GR UE NF, reception time up to one slot, additional energy overhead 15, ramp time 2ms). FFS on 2-RX power values X1, X2, X3.

	Xiaomi
	R1-2600427
	**Proposal 13:** Adopt linear scaling for different reception time within a slot. **Proposal 14:** For 2Rx, adopt X1=13 (micro), X2=15 (light), X3=18 (other). Rationale: Use antenna scaling factor <0.7 considering EE processing has lower complexity than MR. **Proposal 15:** Determine number of sync signals for sync/re-sync with candidate values 5 and 10.

	ZTE/Sanechips
	R1-2600456
	**Proposal 12:** Update Noise Figure assumption to NF = 6GR UE NR + 2dB. Rationale: Current NF same as baseline cannot explain power reduction from 100 (SSB measurement) to 10-15 (EE processing). **Proposal 13:** No scaling for different reception time within one slot (for simplification). **Proposal 14:** 2Rx power = 1Rx power × 1.5 (as starting point). **Proposal 15:** If RRM measurements in EE processing, use scaling factors from TR 38.840: sync 4 cells P×1.2, sync 8 cells P×1.5, async 4 cells P×1.4, async 8 cells P×1.7.

	vivo
	R1-2600502
	**Proposal 2:** For 2-Rx, proposes X1=12 (micro), X2=14.4 (light), X3=18 (other). Rationale: Scaling factor 1.2 (smaller than 1.4) because BB processing for DL WUS is simpler than non-EE processing. **Proposal 3:** For 10MHz BW, same values X1=12, X2=14.4, X3=18. Rationale: 10MHz needed for large coverage; scaling factor 1.2 from 5MHz to 10MHz.

	Ofinno
	R1-2600600
	**Agrees with baseline EE Processing.** **Observation 3:** UE consumes different power for different DL WUS symbol lengths. **Proposal 1:** Relative power for EE processing (1-RX) should be {8, 10, 12} when DL WUS length is {2, 4, 8} symbols. **Proposal 2:** Discuss whether [2]ms ramp-down after EE processing is in addition to ramp-up time when DL WUS indicates wake up.

	Samsung
	R1-2600754
	**Agrees with baseline EE Processing.** **Observation 8:** 1-RX to 2-RX scaling factor of 0.7 from TR 38.875 provides reasonable basis. **Proposal 4:** For 2-RX, adopt X1=15, X2=18, X3=22. **Proposal 5:** For reception time <1 slot, calculate relative power as: N/14 × P1 + P2, where N=number of OFDM symbols, P1=EE processing power per slot, P2=sleep state power per slot.

	Ericsson
	R1-2600960
	**Agrees with baseline EE Processing.** **Proposal 13:** For 2-Rx in FR1, based on TR 38.840 antenna scaling (2-Rx = 1.4× 1-Rx): X1=14, X2=17, X3=21. **Proposal 14:** For FR2, proposes values for 1Rx and 2Rx: D1=30 (micro, 1Rx), D2=42 (micro, 2Rx), D3=36 (light, 1Rx), D4=50 (light, 2Rx), D5=45 (other, 1Rx), D6=63 (other, 2Rx). Based on PDCCH-only 175 units (2Rx, 100MHz) scaled to 20MHz.

	Lenovo
	R1-2601106
	**Proposal 1:** Adopt X1=15, X2=18, X3=22 for 2-RX in FR1. Based on antenna-scaling 0.7 for 4RX→2RX (FR1) and 2RX→1RX (FR2), implying 1/0.7≈1.43 from 1RX to 2RX.

	Google
	R1-2601205
	**Observation 2:** EE processing power is correlated with configured monitoring bandwidth of Wake-Up Signal. **Proposal 2:** Relative power for EE processing should apply bandwidth scaling factor proportional to active RF bandwidth required for WUS monitoring. Rationale: Power depends on active RF bandwidth; fixed value underestimates wideband WUS or overestimates narrowband.

	MediaTek
	R1-2601240
	**Proposal 8:** For EE Processing, proposes 2RX = 2× 1RX: Micro (10→20), Light (12→24), Other (15→30). **Observation 10:** EE Processing with 1Rx is optimized low-power path; 2Rx requires double hardware (not flexible switching), so double power consumption.

	Qualcomm
	R1-2601271
	**Agrees with baseline EE Processing.** **Proposal 15:** For 2-RX, X1=12.5, X2=15, X3=17. **Proposal 16:** Relative power for WUS with different reception time can be scaled from agreed values. Example: 7-symbol WUS → X1=5, X2=6, X3=7.5 (with remaining symbols at sleep power).



1. Company Views Summary
	Company
	X1 (Micro sleep)
	X2 (Light sleep)
	X3 (Other sleep)
	Scaling Factor
	TDoc

	CATT
	14
	17
	21
	1.4x
	R1-2600294

	Ericsson
	14
	17
	21
	1.4x
	R1-2600960

	Huawei
	13
	16
	20
	~1.3x
	R1-2600142

	Lenovo
	15
	18
	22
	1.43x
	R1-2601106

	MediaTek
	20
	24
	30
	2.0x
	R1-2601240

	Nokia
	14
	17
	21
	1.4x
	R1-2600030

	OPPO
	14
	17
	21
	1.4x
	R1-2600197

	Qualcomm
	12.5
	15
	17
	~1.25x
	R1-2601271

	Samsung
	15
	18
	22
	1.5x
	R1-2600754

	Spreadtrum
	14
	17
	21
	1.4x
	R1-2600110

	vivo
	12
	14.4
	18
	1.2x
	R1-2600502

	Xiaomi
	13
	15
	18
	<1.4x
	R1-2600427

	ZTE
	15
	18
	22.5
	1.5x
	R1-2600456

	Avg(All)
	14.27
	17.18
	21.12
	
	-



Summary
Universal consensus (16 companies) exists on 1-RX baseline power values: 10 (micro sleep), 12 (light sleep), 15 (deep/ultra-deep sleep), with configuration parameters including 5 MHz BW, 5 ppm CFO, 2 us timing offset, and 2 ms ramp time.
For 2-RX power values, 13 companies provide proposals with 7 distinct scaling approaches reflecting different implementation characteristics. One approach (1.4x yielding 14/17/21) is proposed by Nokia, Spreadtrum, OPPO, CATT, Ericsson based on TR 38.840 antenna scaling. Samsung and Lenovo propose 1.43-1.5x (15/18/22). Lower values from Xiaomi (13/15/18) and vivo (12/14.4/18) argue EE processing has lower complexity. MediaTek proposes 2.0x (20/24/30), reflecting a separate-chain architecture. The Avg(All) values (X1=14.27, X2=17.18, X3=21.12) capture the full range of implementation approaches without favoring any specific architecture.

1. Proposals

Proposal 4.2.2-2: (1st Round; High) EE Processing 2-RX Values
For EE Processing 2-RX in FR1, adopt the following values:
	Sleep State
	2-RX Power

	Micro sleep (X1)
	[14]

	Light sleep (X2)
	[17]

	Deep/Ultra-deep (X3)
	[21]



Moderator note: The Avg(All) values are inclusive of all 13 company proposals spanning scaling factors from 1.2x to 2.0x.
	Company Name
	Comments/Views

	Huawei, HiSilicon
	We are OK.
Besides, additional scaling on EE processing with 10MHz&1RX should also be defined, since increasing BW is an efficient way to enhance the coverage performance.

	OPPO
	Agree.

	ZTE, Sanechips
	The scaling factor between 2Rx and 1Rx is OK for us. But we would question the feasibility of the relative power for 1Rx. The relative powers of EE processing in FR1 are 10/12/15 with the same Noise Figure (NF) as 6GR UE NR. However, the relative power of SSB measurement is 100 with same NF assumption, which is much larger than the power consumption of EE processing. In generally, the BB part consumes 30~40% power of the receiver power. Assuming the noise figure is the same and the RF front-end is shared, the reduced power mainly comes from BB processing relaxing. Even the entire BB power consumption (up to ~40%) is eliminated, it is not feasible to reduce the relative power from 100 down to 10~15. Thus, it is unclear whether EE processing can realistically achieve the assumed relative power value, and this should be further discussed. We think the noise figure assumption of EE processing, or the power values of EE processing for 1Rx should be updated.

	Ericsson
	Fine with the proposal. Note that scaling is also needed for FR2 (we provided estimates in our Tdoc R1-2600960).

	Spreadtrum
	Support

	DCM 
	We are fine with the proposal. 

	Xiaomi
	The antenna scaling methodology (0.7x) specified in TR 38.840 may be used to derive power values for 2 Rx. However, we note that EE processing entails lower complexity than MR, so a value slightly smaller than that obtained by dividing by 0.7 can be considered.

	Nokia.1
	Agree with FL proposal.

	Qualcomm
	Support Huawei, HiSilicon to include the 10 MHz. There are multiple proposals in the DL WUS design agenda item to study BW > 5 MHz.

	Samsung
	Fine

	CATT
	OK with the values in this proposal.



Moderator 
Strong convergence on [14, 17, 21]. The 1.4x scaling factor from TR 38.840 has the widest support. Include FFS for 10MHz to address Huawei and Qualcomm suggestions.

Proposal 4.2.2-2a: (2nd Round; High; Stable) EE Processing 2-RX Values
· For EE Processing 2-RX in FR1, adopt the following values:
	Sleep State
	2-RX Power

	Micro sleep (X1)
	[14]

	Light sleep (X2)
	[17]

	Deep/Ultra-deep (X3)
	[21]


· FFS: Power values for 10MHz BW

	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK with the values of 2RX.
We also strongly support the FFS on 10MHz, to leave the door open for different methods to enhance the coverage performance. It is better to align some value for 10MHz case in this meeting. If not, we can also accept to discuss it in the next meeting.

	Qualcomm
	OK with the proposal. We also share similar views with Huawei, we should have a value for the 10 MHz case

	
	




3. New Active Power State(s)
2. Detailed Company Contributions (Collapsed; Please Expand to View)
Active State Definitions
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	**Proposal 12:** No additional power states needed. Rationale: All UE operation scenarios already covered (data channels, control channels, reference signals, low-power receiver processing). Individual signal variants can use scaling methods.

	ZTE/Sanechips
	R1-2600456
	**Proposal 11:** PDSCH-only power state from TR 38.840 should be introduced in 6G UE power models. Rationale: Reducing PDCCH monitoring occasions is crucial for power saving and results in PDSCH-only state.

	Ofinno
	R1-2600600
	**Agrees with baseline active states:** PDCCH-only (FR1: 100, FR2: 175), SSB or CSI-RS proc. (FR1: 100, FR2: 175), PDCCH + PDSCH (FR1: 300, FR2: 350).

	Samsung
	R1-2600754
	**Agrees with baseline active states:** PDCCH-only (FR1: 100, FR2: 175), SSB or CSI-RS proc. (FR1: 100, FR2: 175), PDCCH + PDSCH (FR1: 300, FR2: 350).

	Apple
	R1-2600826
	**Agrees with baseline active states:** PDCCH-only (FR1: 100, FR2: 175), SSB or CSI-RS proc. (FR1: 100, FR2: 175), PDCCH + PDSCH (FR1: 300, FR2: 350).

	LG Electronics
	R1-2600553
	**Proposal #3:** Introduce baseband-only PDSCH processing power state for slots where PDSCH is not scheduled (RF in micro sleep), to evaluate relaxed PDSCH baseband processing. Proposes new state with relative power X8 (FR1) and X9 (FR2).

	Qualcomm
	R1-2601271
	**Agrees with baseline active states.** **Proposal 14:** Specify BB Processing only state for processing PDSCH or PDCCH+PDSCH: For ΓB=200MHz, ΓTput=1/2: Relative Power 190. For ΓB=400MHz, ΓTput={1/2, 1/4}: Relative Power 460, 220. Rationale: With reduced scheduled duty cycle and N1 timeline relaxation, UE can keep BB at lower power; RF in microsleep while BB processes previously scheduled PDSCH.



2. Company Views Summary
	Company
	Position on New States
	Proposed Values
	TDoc

	Xiaomi
	No additional states needed
	All scenarios covered by existing states + scaling
	R1-2600427

	ZTE
	Add PDSCH-only state (from TR 38.840)
	Reducing PDCCH MOs creates PDSCH-only slots
	R1-2600456

	LG Electronics
	Add BB-only PDSCH processing state
	X8 (FR1), X9 (FR2), RF in microsleep
	R1-2600553

	Qualcomm
	Add BB Processing only state
	190 (200MHz, 1/2); 460/220 (400MHz, 1/2, 1/4)
	R1-2601271

	Ofinno
	Agree with baseline
	-
	R1-2600600

	Samsung
	Agree with baseline
	-
	R1-2600754

	Apple
	Agree with baseline
	-
	R1-2600826



Summary
Strong consensus (6 companies: Ofinno, Samsung, Apple, ZTE, LG, Qualcomm) confirms the three baseline active states from RAN1 #123: PDCCH-only (FR1: 100, FR2: 175), SSB/CSI-RS (FR1: 100, FR2: 175), and PDCCH+PDSCH (FR1: 300, FR2: 350).
Regarding additional states, three positions emerge: (a) Xiaomi argues no additional states are needed since all scenarios are already covered by scaling methods; (b) ZTE proposes reintroducing the PDSCH-only state from TR 38.840 for evaluating reduced PDCCH monitoring; (c) LG Electronics and Qualcomm propose new BB-only processing states where RF is in microsleep while BB processes previously scheduled PDSCH, with Qualcomm providing specific power values (190 for 200 MHz, ΓTput=1/2).

2. Proposals
Proposal 4.2.3-1: (1st Round  2nd round; High) Additional Active States
Introduce additional active states: (a) PDSCH-only state (ZTE, from TR 38.840) for reduced PDCCH monitoring evaluation; (b) BB-only PDSCH processing state (LG Electronics, Qualcomm) with RF in microsleep. Companies to indicate preference and provide power values if supportive.

	Company Name
	Comments/Views

	Huawei, HiSilicon
	We don’t see the strong need for the additional updates. Supporting companies may further explain the motivations.

	LG Electronics
	From our understanding, if PDSCH processing relaxation is applied, UE needs to process/decode a PDSCH even for a slot where the PDSCH is not scheduled. According to current UE power modeling, UE power consumption for PDSCH is defined only during a slot where PDSCH is scheduled. In that sense, we think it is necessary to define BB-only PDSCH processing state and corresponding scaling factor.

	ZTE, Sanechips
	We believe that a PDSCH‑only state is needed. PDCCH reduction methods have been discussed in the EE techniques discussion, and such reductions may result in a PDSCH‑only state, which therefore should be studied.
For BB-only PDSCH processing state, we think it has already be used in Bandwidth scaling factor(ΓTput), the motivation is unclear.

	Spreadtrum
	For PDSCH-only state, it is included in Proposal 4.1.1-4.
For BB-only PDSCH processing state, in our view, DL bandwidth adaptation rule in section 4.1.1 already reflect the PDSCH processing relaxation. To simplify evaluation, it is unnecessary to introduce BB-only PDSCH processing state.

	Qualcomm
	In RAN1#123 agreement for UE power model there were 3 techniques that companies can report to achieve the reduction in maximum schedulable PDSCH throughput: 
Reduced scheduled max BW
Reduced scheduled max rank 
Reduced scheduled duty cycle

BB processing PDSCH power state is required to evaluate the reduced scheduled duty cycle. This state assumes the UE is capable of processing a PDSCH at a relaxed processing timeline comparing to a default timeline (e.g. equivalent of N1 timeline).  
To answer Huawei/HiSilicon question about the motivation, specifying such a state allows companies to evaluate the EE gains for both the UE and the NW from all 3 techniques. 
As a design, it is noted that the intention is not to downselect or agree on any of the 3 options but rather give the NW the flexibility to choose any of the three via the scheduling DCI when the UE is scheduled with limited throughput. 
Propose to include BB processing state as suggested in R1-2601271

	CEWiT
	Support

	DCM 
	We support introducing PDSCH-only state for reduced PDCCH monitoring evaluation, reusing the values from TR38.840, i.e., 280 for FR1 and 325 for FR2. 

	Samsung
	Same view with Huawei

	CATT
	Similar view with Huawei, we We don’t see the strong need to introduce additional power state.




3. Ultra Deep Sleep State
3. Detailed Company Contributions (Collapsed; Please Expand to View)
Sleep State Definitions and Parameters
	Source
	TDoc ID
	Content Summary

	Spreadtrum/UNISOC
	R1-2600110
	**Proposal 7:** Clarifies that Ultra Deep Sleep (UDS) is only for IoT devices, not for eMBB devices.

	OPPO
	R1-2600197
	**Proposal 7:** For 6GR eMBB UE, proposes introducing new power state between Deep-sleep and Ultra Deep-sleep with: power value 0.1, transition energy 10000, total transition time 100ms/150ms. For Ultra deep sleep: total transition time 1600ms, transition energy 40000.

	CMCC
	R1-2600387
	**Agrees with baseline sleep states** (Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Proposal 2:** Proposes alternative transition values for Ultra deep sleep from TR 38.869: (15000, 400ms) and/or (40000, 800ms) instead of (40000, 1600ms). Rationale: 1600ms is too large for MBB UE (larger than typical I-DRX cycle of 1.28s).

	Xiaomi
	R1-2600427
	**Agrees with baseline sleep states** (same table as CMCC with Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	ZTE/Sanechips
	R1-2600456
	**Agrees with baseline sleep states** (same as CMCC/Xiaomi). **Proposal 17:** Proposes updating Ultra deep sleep transition parameters to (25000, 600ms) based on advanced manufacturing processes in 6GR. Rationale: In 5G NR Alt 1: (15000, 400ms), Alt 2: (40000, 800ms); 6GR should have further reduced latency/power.

	vivo
	R1-2600502
	**Agrees with baseline sleep states.** **Proposal 4:** For Ultra deep sleep, proposes adopting (15000, 800ms) specifically for IoT UE. Rationale: IoT UE has less complexity than eMBB UE, should use baseline values from TR38.869.

	Ofinno
	R1-2600600
	**Agrees with baseline sleep states** including Ultra Deep Sleep (0.05+Y*, not intended for connected mode), Deep Sleep (1+Y*), Light Sleep (20), Micro sleep (45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	Apple
	R1-2600826
	**Agrees with baseline sleep states** (Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	Google
	R1-2601205
	**Observation 1:** Ultra Deep Sleep with high transition energy and 1600ms latency is impractical for handheld devices with frequent background traffic; energy penalty of transitions outweighs static power savings. **Proposal 1:** For 6G handheld/eMBB scenarios, Ultra Deep Sleep should be optional or disabled by default, with Deep Sleep (~20ms transition) as primary baseline for IDLE/INACTIVE mode. Detailed rationale provided on background application traffic patterns.



3. Company Views Summary
	Company
	UDS Transition Energy
	UDS Total Trans. Time
	Notes
	TDoc

	Xiaomi
	40000
	1600 ms
	Baseline (RAN1 #123)
	R1-2600427

	Ofinno
	40000
	1600 ms
	Baseline
	R1-2600600

	Apple
	40000
	1600 ms
	Baseline
	R1-2600826

	CMCC
	15000/40000
	400/800 ms
	TR 38.869 alternatives; 1600ms too large
	R1-2600387

	ZTE
	25000
	600 ms
	6GR optimized (advanced mfg)
	R1-2600456

	vivo
	15000
	800 ms
	IoT UE specific
	R1-2600502

	OPPO
	10000
	100/150 ms
	New state between DS and UDS
	R1-2600197

	Spreadtrum
	-
	-
	UDS for IoT only, not eMBB
	R1-2600110

	Google
	Optional/disabled
	-
	Impractical for handheld eMBB
	R1-2601205



Summary
Strong consensus exists on sleep state power values (Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45) and basic transition parameters for Deep/Light/Micro sleep states (9 companies agree).
Different implementation approaches yield 5 distinct positions on Ultra Deep Sleep transition parameters: (1) Baseline (40000, 1600 ms) supported by Xiaomi, Ofinno, Apple; (2) TR 38.869 alternatives (15000, 400 ms) or (40000, 800 ms) from CMCC, noting 1600 ms exceeds typical I-DRX cycle of 1.28 s; (3) 6GR optimized (25000, 600 ms) from ZTE based on advanced manufacturing; (4) IoT-specific (15000, 800 ms) from vivo; (5) Optional/disabled for eMBB per Google, arguing UDS is impractical for handheld devices with frequent background traffic. Spreadtrum clarifies UDS is for IoT only.

3. Proposals
Proposal 4.2.4-1: (1st Round  2nd Round; High) IoT UE Ultra Deep Sleep Parameters
For IoT UE, adopt UDS transition parameters: transition energy = 15000, total transition time = 800 ms.

	Company Name
	Comments/Views

	Huawei, HiSilicon
	For IoT UEs, since its capability is low, we are not sure whether they can perform faster transition than eMBB UEs. Supporting companies may further clarify.

	CMCC
	Fine with the proposal.

	OPPO
	Agreed.

	ZTE, Sanechips
	Our proposed value is kind of compromise between eMBB UE and IoT UE. The first issue is we define a compromised value for both UE types or define them separately.
If we define it separately, for IoT UE and normal UE, we think the transition time should be smaller than 5G NR. 800ms for IoT UE is too large. 600ms would be OK with 400ms for ramp up and 200ms for ramp down. 

	Ericsson
	We support this proposal. This option was present in TR 38.869, it is important to have the model for IoT devices as well.

	DCM 
	We are fine with the proposal. 

	Qualcomm
	In our view, we do not need to provide separate transition values for different device types. We do propose to update the bracketed agreed values to be the faster ones from NR: 20000 energy units and 800ms total transition time

	Samsung
	Same view with Huawei

	CATT
	We do not have strong view on transition energy/time. But the transition time for 6GR should be no larger than 5G NR for Ultra Deep Sleep with considering the UE in 6GR may have higher capability than 5G NR.




3. IOT-Specific Power Values
4. Detailed Company Contributions (Collapsed; Please Expand to View)
Sleep State Definitions and Parameters
	Source
	TDoc ID
	Content Summary

	Spreadtrum/UNISOC
	R1-2600110
	**Proposal 7:** Clarifies that Ultra Deep Sleep (UDS) is only for IoT devices, not for eMBB devices.

	OPPO
	R1-2600197
	**Proposal 7:** For 6GR eMBB UE, proposes introducing new power state between Deep-sleep and Ultra Deep-sleep with: power value 0.1, transition energy 10000, total transition time 100ms/150ms. For Ultra deep sleep: total transition time 1600ms, transition energy 40000.

	CMCC
	R1-2600387
	**Agrees with baseline sleep states** (Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Proposal 2:** Proposes alternative transition values for Ultra deep sleep from TR 38.869: (15000, 400ms) and/or (40000, 800ms) instead of (40000, 1600ms). Rationale: 1600ms is too large for MBB UE (larger than typical I-DRX cycle of 1.28s).

	Xiaomi
	R1-2600427
	**Agrees with baseline sleep states** (same table as CMCC with Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	ZTE/Sanechips
	R1-2600456
	**Agrees with baseline sleep states** (same as CMCC/Xiaomi). **Proposal 17:** Proposes updating Ultra deep sleep transition parameters to (25000, 600ms) based on advanced manufacturing processes in 6GR. Rationale: In 5G NR Alt 1: (15000, 400ms), Alt 2: (40000, 800ms); 6GR should have further reduced latency/power.

	vivo
	R1-2600502
	**Agrees with baseline sleep states.** **Proposal 4:** For Ultra deep sleep, proposes adopting (15000, 800ms) specifically for IoT UE. Rationale: IoT UE has less complexity than eMBB UE, should use baseline values from TR38.869.

	Ofinno
	R1-2600600
	**Agrees with baseline sleep states** including Ultra Deep Sleep (0.05+Y*, not intended for connected mode), Deep Sleep (1+Y*), Light Sleep (20), Micro sleep (45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	Apple
	R1-2600826
	**Agrees with baseline sleep states** (Ultra Deep Sleep: 0.05+Y*, Deep Sleep: 1+Y*, Light Sleep: 20, Micro sleep: 45). **Agrees with baseline transition parameters** including Ultra deep sleep (40000, 1600ms).

	Google
	R1-2601205
	**Observation 1:** Ultra Deep Sleep with high transition energy and 1600ms latency is impractical for handheld devices with frequent background traffic; energy penalty of transitions outweighs static power savings. **Proposal 1:** For 6G handheld/eMBB scenarios, Ultra Deep Sleep should be optional or disabled by default, with Deep Sleep (~20ms transition) as primary baseline for IDLE/INACTIVE mode. Detailed rationale provided on background application traffic patterns.



DL Power Values and Scaling Baseline
	Source
	TDoc ID
	Content Summary

	NTT DOCOMO
	R1-2601179
	**Observation 2 / Table 2:** Comparison of eMBB UE (TR 38.840) vs RedCap UE (TR 38.875) power consumption shows non-linear scaling between UE types. For 2Rx, 100MHz: Deep Sleep (1 vs 0.8), Light Sleep (20 vs 18), Micro Sleep (45 vs 31), PDCCH-only (70 vs 50/40), PDCCH+PDSCH (210 vs 120), SSB/CSI-RS (70 vs 50). Demonstrates that power scaling from eMBB to RedCap is not proportional.



4. Company Views Summary
	Company
	Position
	Key Data/Values
	TDoc

	Spreadtrum
	UDS is IoT-only, not for eMBB
	Separate from connected mode
	R1-2600110

	vivo
	IoT UDS: (15000, 800 ms)
	Less complexity than eMBB; TR 38.869 Alt 1
	R1-2600502

	NTT DOCOMO
	Non-linear eMBB vs RedCap scaling
	RedCap/eMBB: DS 0.8/1, LS 18/20, MS 31/45, PDCCH 50/70
	R1-2601179



Summary
Spreadtrum and vivo advocate for IoT-specific Ultra Deep Sleep parameters, with vivo proposing (15000, 800 ms) transition parameters based on TR 38.869 Alt 1, arguing IoT UE has less complexity than eMBB. NTT DOCOMO provides important context through RedCap comparison data showing non-linear scaling between eMBB and RedCap UE types: for 2Rx/100 MHz, RedCap power ranges from 57% (PDCCH+PDSCH: 120/210) to 90% (Deep Sleep: 0.8/1) of eMBB power, demonstrating that scaling is state-dependent and not proportional.

4. Proposals
Proposal 4.2.5-2: (1st Round  2nd Round; High) Low-Tier UE Power Model Consideration
Whether to develop a separate low-tier / IoT UE power model with non-linear scaling adjustments, or use parametric scaling from the eMBB baseline.

	Company Name
	Comments/Views

	Huawei, HiSilicon
	To our understanding, low tier UEs can have a lower static power due to its smaller BW. It is with the same logic as the BW scaling of T, where only the components supporting a smaller BW are ON. Therefore, we suggest to use the scaling factors for BW with T to derive the power consumption of low-tier UE.

	ZTE, Sanechips
	Without clear definition on low- tier UE, e.g., bandwidth, we may not need to define corresponding values.

	
	

	Ericsson
	No need to develop a separate model for low-tier devices. The scaling rules can be used accordingly.

	Spreadtrum
	In our contribution, we want to clarify the UDS state is not for eMBB device, eMBB device can enter the deep sleep state at most. We don’t mean that we need two set models. For the purpose of simplification, we think only one set power model is enough.

	DCM 
	We are fine with the proposal and are open to discussing whether to develop a separate power model, or whether reusing the eMBB model with updated scaling factors w.r.t. BW and number of antennas would be sufficient to reflect the UE power consumption of lowtier/IoT UEs. 

	Xiaomi
	Both approaches are theoretically feasible. We have a slight preference for the first one. The first approach may require agreement on the model, which will involve additional standardization discussions, but can avoid misalignment among power values across different power states in later phases.
The second approach may introduce certain potential issues, including challenges in determining power values when capabilities are reduced in multiple dimensions (e.g., values falling below sleep states, which have been encountered in RedCap.)

	Qualcomm
	Suggest to reuse the eMBB power model we agree upon by changing the reference configuration. This is consequence benefit from having to specify the active BW in %.

	Samsung
	Same view with QC




3. Others
5. Detailed Company Contributions (Collapsed; Please Expand to View)
SSB/CSI-RS and Synchronization
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	**SSB scaling:** One SSB power = 0.75 of two SSB power (75 power units); **CSI-RS:** FFS for scaling w.r.t. number of symbols for CSI-RS

	Ericsson
	R1-2600960
	**Observation 13:** For DL signals like sync signal, power consumption depends on design and bandwidth scaling may not be applicable for fixed bandwidth transmissions



UL Channel Scaling
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	**Short PUCCH:** Power = 0.3x uplink power (reference: 1-symbol PUCCH, FR1/FR2); **SRS:** Power = 0.3x uplink power (FR1/FR2); **PDSCH-only slot:** 280 power units for FR1, 325 for FR2 (assumes same PDSCH symbols as PDCCH+PDSCH case)

	Spreadtrum/UNISOC
	R1-2600110
	**Proposal 12:** Not support baseband-only PDSCH processing state and related scaling rule (note: appears misplaced in original extraction)



5. Company Views Summary
	Company
	Topic
	Position / Values
	TDoc

	Xiaomi
	SSB scaling
	1 SSB = 0.75x of 2 SSB power (75 units)
	R1-2600427

	Ericsson
	SSB/sync signal
	BW scaling may not apply to fixed-BW transmissions
	R1-2600960

	Xiaomi
	Short PUCCH
	0.3x UL power (1-symbol ref., FR1/FR2)
	R1-2600427

	Xiaomi
	SRS
	0.3x UL power (FR1/FR2)
	R1-2600427

	Xiaomi
	PDSCH-only slot
	FR1: 280, FR2: 325 (same PDSCH symbols as PDCCH+PDSCH)
	R1-2600427



Summary
These topics receive minimal attention with primarily Xiaomi providing NR baseline values from TR 38.840. For SSB scaling, Xiaomi proposes 1 SSB = 0.75x of 2 SSB power, while Ericsson cautions that BW scaling may not apply to fixed-bandwidth transmissions like SSB. For UL channels, Xiaomi proposes Short PUCCH = 0.3x and SRS = 0.3x of UL reference power, and PDSCH-only slot at FR1: 280 / FR2: 325 power units. These are direct TR 38.840 reuse without modification, and the low participation suggests general acceptance of NR adequacy for these parameters.

5. Proposals
Proposal 4.2.6-1: (1st Round  2nd Round; High) SSB and Reference Signal Scaling
Adopt NR baseline for SSB: 1 SSB = 0.75x of 2 SSB power. 

	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK

	OPPO
	We don’t think SSB scaling can be explicitly given in 6G.

	ZTE, Sanechips
	OK

	Spreadtrum
	Support 

	Xiaomi
	OK

	Samsung
	OK




Proposal 4.2.6-2: (1st Round  2nd Round; High) UL Channel and PDSCH-only Scaling
Adopt the following for 6GR UE power consumption model (same as TR 38.840 counterparts): 
· Short PUCCH = 0.3x UL power (1-symbol reference); SRS = 0.3x UL power
· PDSCH-only slot: FR1 = 280, FR2 = 325 power units. 
· Applicable FR1 and FR2.

	Company Name
	Comments/Views

	Huawei, HiSilicon
	OK

	ZTE, Sanechips
	OK

	Spreadtrum
	Support 

	Xiaomi
	OK

	Qualcomm
	OK

	Samsung
	OK




1. Others
0. Detailed Company Contributions (Collapsed; Please Expand to View)
PDCCH Processing Scaling
	Source
	TDoc ID
	Content Summary

	Xiaomi
	R1-2600427
	Proposes cross-slot scheduling scaling factor of 0.7x same-slot scheduling (applicable for FR1 and FR2), reusing TR 38.840 scaling rules

	Qualcomm
	R1-2601271
	**Proposal 9:** Cross-slot PDCCH power = 0.7x same-slot (FR1/FR2); **Proposal 10:** PDCCH symbol duration scaling: 0.9x for 1 symbol, 1.1x for 3 symbols; **Proposal 11:** Candidate reduction scaling P(α) = α·Pt + (1-α)·0.95Pt (updated from NR); **Proposal 12:** Include effects of both increasing and decreasing PDCCH blind decodes/CCEs on UE power

	ZTE/Sanechips
	R1-2600456
	**Proposal 18:** Reduced scheduled duty cycle should exclude PDCCH monitoring occasion reduction (avoid double counting); **Proposal 19:** Include processing relaxing technique in reduced scheduled duty cycle; **Proposal 21:** PDCCH candidate scaling P(d) = {Pmicro-sleep, c=0; c×Pt +0.7×(1-c)×Pt, c>0} where c = C_use/C_ref; **Proposal 22:** Multi-state slot power P = Σ(i=1 to 14) P(i)

	Lenovo
	R1-2601106
	**Proposal 6:** Define CORESET/search space configuration for BW scaling scenarios of PDCCH-only state; **Proposal 7:** For same BW, reuse NR model P(α) = max(Micro-sleep, α·Pt + (1-α)·0.7Pt); discusses two BW scaling scenarios (scaled candidates vs. increased CORESET duration)

	NTT DOCOMO
	R1-2601179
	**Observation 2:** TR 38.840 power model inadequate for evaluating variety of PDCCH monitoring configurations (CORESET size, CCEs/BDs); **Proposal 9:** Study extending NR UE power consumption scaling w.r.t. PDCCH monitoring configuration; highlights need for multi-carrier PDCCH enhancement evaluation

	CAICT
	R1-2601323
	**Proposal 3:** Specify two-stage PDCCH with low-power pre-indication before full control decode; OFDM-based WUS design can be considered; discusses LP-WUS as potential C-DRX replacement for maximum energy saving



0. Company Views Summary
	Company
	Topic
	Position
	TDoc

	ZTE
	Reduced scheduled duty cycle definition
	Exclude PDCCH MO reduction; include processing relaxation
	R1-2600456

	Lenovo
	CORESET/search space configuration
	Define reference config for BW scaling; scale #candidates or CORESET duration
	R1-2601106

	ZTE
	Multi-state slot power
	P_slot = Sum(i=1..14) P(i) for symbol-level granularity
	R1-2600456

	CAICT
	Two-stage PDCCH / LP-WUS
	Low-power pre-indication before full DCI decode
	R1-2601323

	Multiple
	BW switching transition energy
	FFS - critical for fair BW adaptation evaluation
	Multiple



Summary
Several topics require attention but do not fit into existing subsections. ZTE proposes clarifying the scope of "reduced scheduled duty cycle" to exclude PDCCH monitoring occasion reduction (avoiding double-counting) while including processing relaxation techniques. ZTE also proposes symbol-level power granularity (P_slot = Sum P(i) for i=1..14) for accurate mixed-state modeling. Lenovo raises the need to define CORESET and search space reference configurations as a prerequisite for PDCCH scaling. CAICT proposes a two-stage PDCCH architecture with LP-WUS pre-indication, which is a feature-level enhancement beyond pure power modeling. BW switching transition energy modeling is noted by multiple companies as FFS but critical for fair evaluation of BW adaptation schemes.

0. Proposals
Proposal 4.3-1: (1st Round  2nd Round; Medium) What additional topics to further discussed for UE power consumption model?
Moderator note: Please provide your views on additional power state(s), relative power value(s), power scaling rule(s) need to be discussed
	Company Name
	Comments/Views

	CMCC
	We suggest to further discuss the specific value on group paging rate since it is TBD in previous agreement and such value is important for Idle mode-related UE EE evaluation.
As we discussed in our tdoc, during Rel-16 study phase in UE power saving and Rel-18 study phase in LP-WUS, companies considered several optional values as baseline, i.e., 10%, 1%, 0.1%, 0.01% and 0.001%. On the basis of this, the values can be directly reused during 6GR UE EE evaluation.

	ZTE, Sanechips
	We think the power of  one slot with multiple power states(for example, S slot includes DL and UL power state.) should be discussed.
When multiple power states in one slot, the power of the slot can be calculated according to:

P(i) is the power of ith symbol, and can be calculated according to the P/14, where P is the value of a power state in one slot.


	
	

	Ericsson
	EE processing in FR2
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Summary of agreements in RAN1 #123
EE metrics and evaluation methodology
Agreement
For evaluation purposes and relative comparison over different candidate energy saving schemes for 6GR, define the following baseline power saving configurations for UE for evaluation purpose for FR1 (including around 7GHz):
· 5G NR I-DRX (1.28s cycle) for idle mode
· Group paging rate (for a PO): TBD
· 5G NR C-DRX settings of (cycle, on-duration timer, inactivity timer) are assumed for the following 6GR traffic models for connected mode:
· VoIP: (40 ms, 8 ms, 10 ms)
· FTP3: (160 ms, 8 ms, 100 ms)
· Instant message: (320 ms, 8 ms, 100 ms)
· XR: (16 ms, 10 ms, 4 ms) 
· Companies can evaluate and report other traffic(s) and/or configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.

BS power consumption model
Agreement
Add the following as one of reference configurations for BS power consumption
	
	Set 4 around 7** GHz

	Duplex
	TDD

	System BW
	400 MHz 

	SCS
	30 kHz

	Number of TRP
	1

	Total number of DL TX Rus
	256

	Total DL power level
	[62] dBm

	Total number of UL Rx Rus
	256

	**Pending agreement in 11.2 whether to evaluate 15 GHz.



Agreement
Total DL power level for Set 4 is 56 dBm.
The following relative power levels applies to Set 4 for a CAT 1 BS and a CAT 2 BS:
	Power state
	Set 4

	
	CAT 1 BS
	CAT 2 BS

	Deep sleep
	1
	1

	Light sleep
	31
	3.1

	Micro sleep
	85
	7.3

	Active DL
	530
	67

	Active UL
	175
	10


UE power consumption model
Agreement
Include the following non-sleep states as 6G UE power consumption model.
· Other power state(s) is not precluded
· FFS: Configuration and relative power value(s) for EE processing in FR2 (including 24.25 GHz – 52.6 GHz)
· Note: Pending agreement in 11.2 whether to evaluate 15 GHz
	Power State
	Characteristics
	Relative Power in FR1 (including around 7GHz) 
	Relative Power in FR2 (including 24.25 GHz – 52.6 GHz)

	EE Processing
	Processing DL WUS of OFDM-based sequence(s) for at least wake-up indication and, if applicable, other 6GR signal(s) of OFDM-based sequence(s) for synchronization and/or measurement, in an energy efficient manner, based on the following configuration:
FR1 (including around 7GHz)
· 5 MHz BW, 1-RX / 2-RX for reception; FFS: Power values for 2-RX, i.e., X1, X2, X3
· Residue CFO up to [5] ppm and residue timing offset up to [2] us
· Noise Figure (NF) = 6GR UE NF
· Reception time up to one slot
· Note: Whether/how to scale power values for different reception time setting within one slot to be further discussed/decided
FR2 (including 24.25 GHz – 52.6 GHz)
· FFS
Note: No implication on which configuration(s) to be supported by 6GR

EE-processing can only be performed during a sleep state with additional relative power value added w.r.t. the sleep state and without triggering UE transition out of the sleep state. 

Additional energy overhead [15], in unit of (relative power x ms), is included for each time entering or leaving EE processing during ultra-deep/deep sleep. Ramp-up or ramp-down time for EE processing is [2] ms.
	

10 / X1 (during micro sleep)

12 / X2 (during light sleep)

15 / X3 (during other sleep)
	








FFS

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100
	
175

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100
	
175

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300
	350

	UL
	Long PUCCH or PUSCH or PRACH
FFS: Power values for more Tx power levels, i.e., X4, X5, X6, X7
	250 (0 dBm)
X4 (10 dBm)
X5 (15 dBm)
X6 (20 dBm)
700 (23 dBm)
X7 (26 dBm)
	350
(FFS Tx power level)




Agreement
Include the following sleep states for 6G UE power consumption model.
Note: Ultra Deep Sleep is not intended for connected mode
	Power State
	Characteristics
	Relative Power 

	Ultra Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing or frequency may not always be maintained. 
	0.05 + Y*

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not always be maintained. 
	1 + Y*
(Optional: 1)


	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	* Y value equals to 0.1, if EE processing is assumed for the evaluation; zero, otherwise.



	Sleep type
	Additional transition energy:
(Relative power x  ms) 
	Total transition time** 

	Ultra deep sleep
	[40000]
	[1600] ms***

	Deep sleep 
	450
	20 ms***

	Light sleep 
	100
	6 ms

	Micro sleep 
		0	
	0 ms*

	*	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
**              Ramp-up time is no less than half of the total transition time
***            Time for sync/re-sync is not included



Agreement
For the UE power model, assume: 
· : The ratio of active bandwidth to the bandwidth of reference configuration ()
· : The ratio of the maximum schedulable PDSCH throughput w.r.t. that of current active bandwidth, 
· FFS: How the maximum schedulable PDSCH throughput ratio  is ensured by NW
· Companies to report the assumed technique to achieve the reduction in the maximum schedulable PDSCH throughput. Current techniques include at least: reduced scheduled maximum bandwidth, reduced scheduled maximum rank, and reduced scheduled duty cycle.
· No antenna adaptation is assumed simultaneously
· For evaluation purpose, 
· Company to report  value for the evaluation
·  is another relaxed adaptation delay. Company to report  value for the evaluation.
· The adaptation delay is applied when adapting  and/or 
· Companies to report  from one of the two options:
· Option 1:  for Maximum BW (MaxBW) assumed for the evaluation 
· Option 2: 
· Note: No implication on which configuration(s) and what adaptation(s) to be supported by 6GR

Include the following scaling for DL bandwidth adaptation for 6GR UE power consumption model:
· For PDCCH+PDSCH:
	
	
	Scaling factor when 
adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	1
	X01
	X11 

	20%
	1
	X02
	X12 +

	100%
	{1, 1/2}
	1
	1

	200%
	{1, 1/2}
	{X03, Y03}
	{X13, Y13} + 

	400%
	{1, 1/2, 1/4}
	{X04, Y04, Z04}



· For PDCCH-only: 
	
	
	Scaling factor 
when adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	1
	X21
	X31 

	20%
	1
	X22
	X32 +

	100%
	1
	1
	1

	200%
	{1, 1/2}
	{X23, Y23}
	{X33, Y33} + 

	400%
	{1, 1/2, 1/4}
	{X24, Y24, Z24}



· Other DL signal/channel processing:
	
	Scaling factor 
when adaptation delay  is assumed
	Scaling factor 
when adaptation delay  is assumed

	5%
	X41
	X51 

	20%
	X42
	X52 +

	100%
	1
	1

	200%
	X43
	X53 + 

	400%
	X44



· Not applicable to sleep states and EE processing state
· Further consolidate the table for cases of a same scaling factor
· FFS: Scaling factor for other value(s) of 

For UL bandwidth adaptation,
· No scaling for FR1 and around 7GHz
· In case scaling is needed for FR2 (including 24.25 GHz – 52.6 GHz), companies can report the assumed scaling factor
Note: The term “bandwidth” used here is reusing the definition as 5GNR, which will be updated according to 6GR discussion
Note: All columns and rows of the above tables will be further checked, and corresponding values will be checked and confirmed/extended.
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PDCCH-BW-scaling

ΓB ΓTput=1

100M, 4RX 20M, 2RX 20M, 1RX

<= 25% 0.8

PDCCH 100.0 44.8 31.4

100% 1

200% 1.6

Micro sleep 45.0 25.2 25.2

400% 3.2

EE-proc-micro 1 slot 14.0 10.0

EE-proc-micro 1/2 slot 7.0 5.0 //Ensures EE-Proc-1RX < PDCCH-20M-1RX 

BD 0.8 Sum 32.2 30.2

Sleep-Ant-Scaling Light sleep 20.0 20.0 20.0

#RX Scaling factor EE-proc-light 1 slot 17.0 12.0

#RX <= 2 0.7 EE-proc-light 1/2 slot 8.5 6.0 //Ensures EE-Proc-1RX < PDCCH-20M-1RX 

#RX = 4 1 Sum 28.5 26.0

#RX >= 6 1.4

Deep sleep 1.1 1.1 1.1

Sleep-BW-Scaling EE-proc-deep 21.0 15.0

ΓB Scaling factor

Sum 22.1 16.1 //Should be smaller than PDCCH

<= 25% 0.8

100% 1

>= 200% 1.6


