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Introduction
[bookmark: _Ref494215420][bookmark: OLE_LINK134][bookmark: OLE_LINK135]In this contribution, we will provide simplified baseline modeling for power saving evaluation.
Discussion
Evaluation Parameter Assumption
For simplicity, we suggest the baseline model should be based on the following assumptions:
1.	Selecting some typical parameters (illustrated in Table 1) as input of the model;
2.	Slot is the granularity for power consumption.
[bookmark: _GoBack]Table 1 Input parameters selection
	Input parameter
	Description

	Channel condition
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Fixed channel condition

	Bandwidth
	100M for FR1 and FR2

	Time-frequency resource allocation(scheduled result) per slot
	As time-frequency resource allocation may impact on the power consumption for each scheduled slot. We suggest only one type of time-frequency resource allocation is assumed for the model.

	BWP configuration
	FR1: 20M/100M; FR2 FFS

	Antenna numbers
	FR1: 4Rx antennas; FR2: 4Rx antennas



Modeling Methodology
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]The complexity of signal processing may reflect the power consumption. For the baseline model, we suggest using the calculation quantities to estimate the power consumption for each power state.
Assuming that the channel estimation of 4 Rx antenna ports is a 4 x N dimension matrix. N is the number of Tx antenna ports. Take PDSCH power state as an example, we assume the number of Tx antenna ports is 4. The calculation quantities are as follows:
· LS channel estimation is a 4 x 4 dimension Matrix. The calculation quantities are 16 times multiplication operation for each RE.
· [bookmark: OLE_LINK32][bookmark: OLE_LINK33]The calculation quantities of MMSE MIMO reception are 324 times multiplication operation and 260 times addition operation for each RE.
· The PDSCH decoding procedure is highly dependent on implementation. We assume the calculation quantities of PDSCH decoding procedure is equal to PDSCH MMSE MIMO reception for each RE.
The calculation quantities of power states are illustrated in Table 2. For simplicity, some details of calculation are not considered. 
Table 2 Calculation quantities for each power state
	Power state
	Procedure
	Calculation quantities
(Multi/Add)

	
	
	Per RE
	Per slot/PRB

	PDCCH
	LS channel estimate
MIMO reception
PDCCH decoder
	16/NA
2/1
FFS/FFS
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]96/NA
12/6
46656/37440

	PDSCH
	LS channel estimate
MMSE MIMO reception
PDSCH decoder
	16/ NA
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]324/260
FFS/FFS
	384/ NA
[bookmark: OLE_LINK123][bookmark: OLE_LINK124]46656/37440
46656/37440

	CSI/TRS processing
	LS channel estimate
PMI/RI/CQI calculation
	16/NA
7020/5168
	64/NA
28080/20672

	SSB processing
	PSS detection
SSS detection
PBCH detector
	
	1280/ NA
1280/ NA
28080/20672


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]NOTE: For simplicity, some calculation procedures are not considered (e.g. interpolation and filtering etc.).
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK22]
Proposal1: Computational complexity could be considered as a methodology for quantifying UE power consumption.
Power Consumption Modeling
According to the discussion in Section 2.2, we could convert the calculation quantities to power consumption level in each power state as illustrated in Table 3. For simplicity, we assume the power consumption of one multiplication operation is equal to that of one addition operation.
Table 3 Power consumption modeling
	[bookmark: OLE_LINK110][bookmark: OLE_LINK111]Power state
	Description
	Value[units/slot]

	Deep sleep
	Minimum power for UE equipment in idle state or DRX-OFF state. 
	1
(Reference point)

	Light sleep
	Sleep power during short gap when it does not make sense to go into deep sleep or monitoring a signal which could trigger some procedure.
	5

	PDCCH
	Average power during a slot where UE performs PDCCH processing. 
	4210

	PDSCH 
	Average power during a slot where UE processes PDSCH in full BWP with peak MCS.
	8420

	CSI/TRS processing
	Average power during a slot where UE performs CSI or TRS processing.
	2440

	SSB processing
	Average power during a slot where UE performs SSB processing.
	1590

	State transition
	Power consumption during state transition. Considering some types of state may be raised in the further study, we suggest using single state for simplicity.
	40



Proposal 2: Table 3 for UE power consumption modeling could be considered. 

Conclusion
[bookmark: OLE_LINK11]In this contribution, we have suggested the methodology for establishing the power consumption model. Based on the discussion in Section 2, we provide the following proposals.
Proposal1: Computational complexity could be considered as a methodology for quantifying UE power consumption.
Proposal 2: Table 3 for UE power consumption modeling could be considered. 

