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At the RAN#94e meeting, the SID on Study on expanded and improved NR positioning RP-213588 [1] was approved including the following objective related to Low power and high accuracy positioning (LPHAP):
	· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state 


And at the RAN1#110 meeting [2], some agreements regarding power evaluation for LPHAP were achieved. In this contribution, we will present our views and evaluation results of LPHAP.
Power consumption evaluation of LPHAP
[bookmark: _Ref114160125]Quantification of power consumption requirement
In RAN1#110 meeting, the following agreements were achieved regarding quantification of power consumption requirement. 
	Agreement
In the LPHAP evaluation, adopt the following model to convert the relative power unit to the battery life:
· Alt. 1: battery life is used as the metric to identify the gap


· K is an implementation factor, K = 1 (baseline); K = 0.5, 2, 4 (optional)
· Note: The definition of the notations will be captured in the updates of TR.
· Note: The voltage is assumed to be the same for the reference device and the LPHAP device.
Agreement
· In the LPHAP evaluation, adopt the following example parameter values in the conversion model to evaluate the battery life:
· For the reference device in the conversion model:
	C1 (mAh)
	T1 (hour)
	X
	reference traffic type

	4500
	12
	20% 
	FTP (model 3)


· For the LPHAP device, consider 2 types in the conversion model:
	LPHAP device
	C2 (mAh)
	T2req (month)

	Type A (baseline)
	800
	6~12

	Type B (optional)
	4500
	6~12


· Note: As the reference device and LPHAP device characteristics, and therefore the parameter values of the model for determining battery life, is dependent on implementation factors, manufacturer, design options and cost options, it is up to individual company to evaluate the optional K values, and report the corresponding parameter values.
Agreement
In the LPHAP evaluation, adopt the example value of relative power unit of the reference device P1 = 50 to further align the battery life among companies.


So, based on the agreed assumptions above, we summarize the different types of LPHAP devices with required battery life and target slot-average power unit into the following table.
Table 1 Different types of LPHAP devices with required battery life and target power unit
	Device type
	Battery capacity
	K_factor
	Battery life
	Reference traffic type/percentage
	Slot-average relative power unit

	Reference device
	C1=4500mAh
	/
	T1=12h
	FTP model 3
X=20%
	 P1=50

	LPHAP device (baseline: type A)
	C2=800mAh
	1
	=6 months
	/
	=0.1235

	
	
	1
	=12 months
	
	=0.0617

	
	
	2
	=6 months
	
	=0.2469

	
	
	2
	=12 months
	
	=0.1235

	
	
	4
	=6 months
	
	=0.4938

	
	
	4
	=12 months
	
	=0.2469

	
	
	0.5
	=6 months
	
	=0.0617

	
	
	0.5
	=12 months
	
	=0.0309

	LPHAP device (optional: type B)
	C2=4500mAh
	1
	=6 months
	/
	=0.6944

	
	
	1
	=12 months
	
	=0.3472

	
	
	2
	=6 months
	
	=1.3889

	
	
	2
	=12 months
	
	=0.6944

	
	
	4
	=6 months
	
	=2.7778

	
	
	4
	=12 months
	
	=1.3889

	
	
	0.5
	=6 months
	
	=0.3472

	
	
	0.5
	=12 months
	
	=0.1738


In our evaluation, LPHAP device type A and type B with K_factor=1 are considered.
Power consumption evaluation assumptions
In this section, power consumption evaluation assumptions are discussed, including the discussion of quantification of power consumption requirement, baseline/optional assumptions for DL/UL positioning.
Evaluation cases and assumptions for existing RAN functionality
UE-based DL positioning
Based on the agreements, we list the assumptions of baseline and optional in UE-based DL positioning as follows. 
Table 2 Power components for UE-based DL positioning in inactive state
	Power components
	Assumptions/characteristics
	Slot-average relative Power 

	PRS occasion
	· 0.5 ms (1 slot) duration
· FR1/100MHz/30kHz 
· For 100MHz PRS, additional 1ms switching time/power should be considered
· 1 PRS occasion per I-DRX cycle
· Single sample measurement per position fix
· Number of TRPs for DL PRS measurement: N=4
	PRS measurement: 120
Switching power: 45

	Paging occasion
	· 2ms duration
· I-DRX cycle 1.28s (baseline), 10.24s (optional)
· Equivalent to PDCCH-only and PDCCH+PDSCH (with 10% paging rate)
	50/120
(without /
with paging)

	SSB Proc.
(SSB burst for loop convergence and T/F tracking; RSRP measurement of serving cell)
	· 2ms SMTC;
· SSB burst to be measured:
· Baseline under high SINR condition: 1 SSB burst before paging occasion to be measured; 
· Optional under low SINR condition: 3 SSB bursts before paging occasion to be measured;
· SSB burst period: 20ms
	50

	SSB burst for intra-frequency RRM measurement

	Optional under low SINR condition
· 2ms SMTC;
· SSB burst to be measured: 1 SSB burst before paging occasion
· SSB burst period: 20ms
Note: One of SSB bursts above (SSB proc.) can be reused.
	60

	SSB burst for inter-frequency RRM measurement
	Optional under low SINR condition
· 5ms SMTC;
· SSB burst to be measured: 1 SSB burst before paging occasion
· SSB burst period: 20ms 
	60

	Sleep [3]

	· Deep sleep
· Relative power: 1
· Transition energy: 450
· Total transition time: 20ms
· Light sleep
· Relative power: 20
· Transition energy: 100
· Total transition time: 6ms
· Micro sleep
· Relative power: 45
· Transition energy: 0
· Total transition time: 0ms


Then, the procedure for PRS measurement in inactive state is shown in the figures below. In addition, the related assumptions are summarized into corresponding tables.
Case 1 (baseline): UE-based DL positioning under high SINR 


Figure 1 Case 1: UE-based DL positioning under high SINR
In the following table, it should be noted that this case is divided into multiple sub-cases, e.g., case 1-1, case 1-2…case 1-4 etc., where different sub-cases correspond to the assumptions of different DRX cycles (1.28s, 10.24s) and/or different LPHAP device types (type A, type B). Likewise, sub-cases also apply to case 2 to case 8.
Table 3 Evaluation cases and assumptions for UE-based DL positioning under high SINR condition (case 1-1, case 1-2…)
	Evaluation assumption
	[Case 1-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 1-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1


Case 2 (optional): UE-based DL positioning under low SINR 


Figure 2 Case 2: UE-based DL positioning under low SINR
Table 4 Evaluation cases and assumptions for UE-based DL positioning under low SINR condition (case 2-1, case 2-2…)
	Evaluation assumption
	[Case 2-1], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 2-2], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 2-3], [FR1], [UL positioning] , [LPHAP device type B]
	[Case 2-4], [FR1], [UL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1



UE-assisted DL positioning 
In addition to power components for PRS measurements, for UE-assisted DL positioning, power components for positioning report should be considered.
Table 5 Power components for UE-assisted DL positioning in inactive state
	Power components
	Assumptions/characteristics
	Slot-average relative Power 

	Positioning report via CG-SDT
	· CG SDT is equivalent to PUSCH (in this PUSCH, UE send RRCresumerequest and positioning report information)
· 1ms length
· After positioning report, UE receives RRC release and remain in inactive state
· equivalent to PDCCH+PDSCH
· 1ms length
· 1 positioning report per I-DRX cycle
	Positioning report: 250
RRC release: 120

	Positioning report via RA-SDT
	Optional in case of CG-SDT is unavailable
For RA-SDT, the following components may be considered:
· Coreset0+SIB1
· Equivalent to PDCCH + PDSCH. 
· 1ms length
· PRACH
· Equivalent to SRS
· 1ms length
· RAR
· Equivalent to PDCCH + PDSCH
· 1ms length
· Msg3
· It carries RRCresumerequest and positioning report information
· Equivalent to PUSCH (0dBm)
· 1ms length
· Msg4
· It carries RRC release message and/or contention resolution
· Equivalent to PDCCH + PDSCH
· 1ms length
Note: An RA-SDT window is assumed including the above components and 4 light sleep transitions
	Coreset0+SIB1:120
PRACH: 210
RAR:120
Msg3:250
Msg4:120



Then, the procedure for PRS measurement and report in inactive state is shown in Figure 3~6 below. In addition, the related assumptions are summarized into the following tables.
Case 3 (baseline): UE-assisted DL positioning under high SINR with CG-SDT


Figure 3 Case 3: UE assisted DL positioning under high SINR with CG-SDT
Table 6 Evaluation cases and assumptions for UE-assisted DL positioning under high SINR condition with CG-SDT report (case 3-1, case 3-2…)
	Evaluation assumption
	[Case 3-1], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 3-2], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 3-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 3-4], [FR1], [UE-assisted DL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1


Case 4 (optional): UE-assisted DL positioning under low SINR with CG-SDT 


Figure 4 Case 4: UE-assisted DL positioning under low SINR with CG-SDT
Table 7 Evaluation cases and assumptions for UE-assisted DL positioning under low SINR condition with CG-SDT report (case 4-1, case 4-2…)
	Evaluation assumption
	[Case 4-1], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 4-2], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 4-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 4-4], [FR1], [UE-assisted DL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s 
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1



Case 5 (optional): UE-assisted DL positioning under high SINR with RA-SDT 


Figure 5 Case 5: UE-assisted DL positioning under high SINR with RA-SDT
Table 8 Evaluation cases and assumptions for UE-assisted DL positioning under high SINR condition with RA-SDT report (case 5-1, case 5-2…)
	Evaluation assumption
	[Case 5-1], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 5-2], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 5-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 5-4], [FR1], [UE-assisted DL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1


Case 6 (optional): UE-assisted DL positioning under low SINR with RA-SDT 


Figure 6 Case 6: UE-assisted DL positioning under low SINR with RA-SDT
Table 9 Evaluation cases and assumptions for UE-assisted DL positioning under low SINR condition with RA-SDT report (case 6-1, case 6-2…)
	Evaluation assumption
	[Case 6-1], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 6-2], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 6-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 6-4], [FR1], [UE-assisted DL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s 
(1 PRS occasion per I-DRX cycle)
	1.28s
(1 PRS occasion per I-DRX cycle)
	10.24s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1



UL positioning
We list the assumptions of baseline and optional in UL positioning as follows.
Table 10 Power components for UL positioning in inactive state
	Power components
	Assumptions/characteristics
	Slot-average relative Power 

	SRS occasion
	· 0.5ms duration
· FR1/100MHz/30kHz 
· For 100MHz SRS, additional 1ms switching time/power should be considered
· 1 SRS occasion per I-DRX cycle
	SRS transmission: 210

Switching power : 45

	Others
	Assumptions of paging, SSB and optionally intra/inter RRM measurement are the same as DL positioning.
	/


Then, the procedure for SRS transmission in inactive state is shown in the following figure. In addition, the related assumptions are summarized into the following tables.
Case 7 (baseline): UL positioning under high SINR 


Figure 7 Case 7: UL positioning under high SINR
Table 11 Evaluation cases and assumptions for UL positioning under high SINR condition (case 7-1, case 7-2…)
	Evaluation assumption
	[Case 7-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7-3], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 7-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 SRS occasion per I-DRX cycle)
	10.24s
(1 SRS occasion per I-DRX cycle)
	1.28s
(1 SRS occasion per I-DRX cycle)
	10.24s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1


Case 8 (optional): UL positioning under low SINR 


Figure 8 Case 8: UL positioning under low SINR
Table 12 Evaluation cases and assumptions for UL positioning under low SINR condition (case 8-1, case 8-2…)
	Evaluation assumption
	[Case 8-1], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 8-2], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 8-3], [FR1], [UL positioning] , [LPHAP device type B]
	[Case 8-4], [FR1], [UL positioning], [LPHAP device type B]

	Sleep state
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840
	Same as TR38.840

	DRX cycle
	1.28s
	10.24s
	1.28s
	10.24s

	Paging reception
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	1.28s
(1 SRS occasion per I-DRX cycle)
	10.24s
(1 SRS occasion per I-DRX cycle)
	1.28s
(1 SRS occasion per I-DRX cycle)
	10.24s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1



Evaluation cases and assumptions with enhanced solutions
In RAN1#110 meeting, the following agreements were achieved regarding assumptions of enhanced solutions.
	Agreement
For the purpose of LPHAP evaluation, an ultra-deep sleep state is considered. The following options of the power consumption model of the ultra-deep sleep state can be further discussed:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 2000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· FFS: restrictions in processing associated with option 2 after the UE comes out of ultra-deep sleep state
· Notes: the values above can be further discussed

Agreement
For option 1 in the agreement above, the value of additional transition energy is changed to “a value between 2000 and 20000”. FFS which value.

Agreement
For the purpose of LPHAP evaluation, the following assumptions on eDRX configuration and/or paging reception can be optionally considered:
· The eDRX cycle to evaluate: 20.48s; 30.72s;
· For paging reception:
· 1 paging occasion is included in one eDRX cycle
· 10% paging rate
· No paging reception can be optionally evaluated;
· 1 DL PRS and/or UL SRS for positioning occasion per 1 eDRX cycle 
· Minimizing the gap between PRS measurement, SRS transmission and/or measurement reporting with paging monitoring in time domain can be evaluated.


In this section, we list assumptions for enhanced solutions focusing on agreed ‘ultra-deep sleep’ and ‘eDRX configuration’. It should be noted that, in order to distinguish enhanced cases from the ‘cases of existing functions’, we name the enhanced case as ‘case 1e, case 2e, case 3e…’. For example, ‘case 1e’ is an enhancement based on ‘case 1’ in section 2.1.2.
In addition, considering the value of additional transition energy is changed to ‘a value between 2000 and 20000’ for ‘ultra-deep sleep’ option 1, we give multiple optional values (e.g., 5000, 10000, 15000, 20000) and evaluated them accordingly. 
Likewise, for each enhanced case, it is divided into multiple sub-cases, e.g., case 1e-1, case 1e-2…case 1e-20 etc., where different sub-cases correspond to different eDRX cycles (20.48s, 30.72s), different ultra-deep sleep assumptions (ultra-deep sleep option 1 with 5000~20000 transition power, ultra-deep sleep option2) and/or different LPHAP device types (LPHAP device type A, LPHAP device type B).
Regarding enhanced solutions, we focus on the enhanced evaluation assumptions based on the baseline case (that is, enhanced cases of case 1e, case 3e, case 7e), and for the enhanced evaluation assumptions of other cases (that is, enhanced cases of case 2e, case 4e, case 5e, case 6e, case 8e), the detailed assumptions are presented in the appendix.

UE-based DL positioning
Case 1e: UE-based DL positioning under high SINR with enhanced solutions
Table 13 Evaluation cases and assumptions for UE-based DL positioning under high SINR condition (case 1e-1, case 1e-2…) with enhanced solutions
	Evaluation assumption
	[Case 1e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 1e-4], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 1e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 1e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 1e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 1e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 1e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 1e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 1e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 1e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 1e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 1e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 1e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 1e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 1e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 1e-19], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 1e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



UE-assisted DL positioning 
Case 3e: UE-assisted DL positioning under high SINR with CG-SDT
Table 14 Evaluation cases and assumptions for UE-assisted DL positioning under high SINR condition with CG-SDT (case 3e-1, case 3e-2…) with enhanced solutions
	Evaluation assumption
	[Case 3e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 3e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 3e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 3e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 3e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 3e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 3e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 3e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 3e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 3e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 3e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 3e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 3e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 3e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 3e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 3e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



UL positioning
Case 7e: UL positioning under high SINR 
Table 15 Evaluation cases and assumptions for UL positioning under high SINR condition (case 7e-1, case 7e-2…) with enhanced solutions
	Evaluation assumption
	[Case 7e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 7e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 7e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 7e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 7e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 7e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 7e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 7e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 7e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 7e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 7e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 7e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 7e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 7e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 7e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 7e-19], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 7e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



Power consumption evaluation results
In this section, we analyze the duration and power of multiple power components, calculate the average power consumption and corresponding battery life for each case. Then, we summarize the evaluation results into the following tables.
Evaluation results for existing RAN functionality
Case 1: UE-based DL positioning under high SINR 
It should be noted that for some sub-cases such as case 1-1 and case 1-3, the only difference of their assumptions is the LPHAP device type, which only affects battery life in the evaluation results, not other results (such as slot average power unit). Therefore, we summarize the evaluation results of these sub-cases in a table, the table format is as follows.
Table 16 UE power consumption result for case 1-1 and case 1-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1-1
and
case 1-3
	PRS measurement
	120
	1
	1
	1
	120
	2.79%

	
	BWP switching 
	45
	2
	1
	2
	90
	2.09%

	
	SSB Proc.
	50
	4
	1
	4
	200
	4.65%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	5.3%

	
	Deep sleep
	1
	/
	/
	2493
	2493
	57.96%

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	16.74%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	10.46%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 1.28s)
	2560
	4301
	100%

	
	Slot-averaged power unit
	1.6801

	
	Battery life (in month) (LPHAP device type A)
	0.44

	
	Battery life (in month) (LPHAP device type B)
	2.48


Table 17 UE power consumption result for case 1-2 and case 1-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1-2 
and
Case 1-4

	PRS measurement
	120
	1
	1
	1
	120
	0.54%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.9%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.03%

	
	Deep sleep
	1
	/
	/
	20413
	20413
	91.86%

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	3.24%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	2.03%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 10.24s)
	20480
	22221
	100%

	
	Slot-averaged power unit
	1.0850

	
	Battery life (in month) (LPHAP device type A)
	0.68

	
	Battery life (in month) (LPHAP device type B)
	3.84



Case 2: UE-based DL positioning under low SINR
Table 18 UE power consumption result for case 2-1 and case 2-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-1
and
Case 2-3
	PRS measurement
	120
	1
	1
	1
	120
	1.84%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.38%

	
	SSB Proc.
	50
	4
	2
	8
	400
	6.14%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	3.68%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	9.21%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.50%

	
	Deep sleep
	1
	/
	/
	2390
	2390
	36.67%

	
	Light sleep
	20
	/
	/
	49
	980
	15.04%

	
	Micro sleep
	45
	/
	/1
	16
	720
	11.05%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	6.90%

	
	Light sleep transition
	100
	12
	3
	36
	300
	4.60%

	
	Total (every 1.28s)
	2560
	6518
	100%

	
	Slot-averaged power unit
	2.5461

	
	Battery life (in month) (LPHAP device type A)
	0.29

	
	Battery life (in month) (LPHAP device type B)
	1.64


Table 19 UE power consumption result for case 2-2 and case 2-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-2 
and  
case 2-4

	PRS measurement
	120
	1
	1
	1
	120
	0.49%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.64%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.98%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.46%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.93%

	
	Deep sleep
	1
	/
	/
	20310
	20310
	83.11%

	
	Light sleep
	20
	/
	/
	49
	980
	4.01%

	
	Micro sleep
	45
	/
	/
	16
	720
	2.95%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.84%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.23%

	
	Total (every 10.24s)
	20480
	24438
	100%

	
	Slot-averaged power unit
	1.1933

	
	Battery life (in month) (LPHAP device type A)
	0.62

	
	Battery life (in month) (LPHAP device type B)
	3.49



Case 3: UE-assisted DL positioning under high SINR with CG-SDT
Table 20 UE power consumption result for case 3-1 and case 3-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-1 
and
Case 3-3
	PRS measurement
	120
	1
	1
	1
	120
	2.27%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.70%

	
	SSB Proc.
	50
	4
	1
	4
	200
	3.78%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	4.31%

	
	CG-SDT
	250
	2
	1
	2
	500
	9.45%

	
	RRC-release
	120
	2
	1
	2
	240
	4.54%

	
	Deep sleep
	1
	/
	/
	2461
	2461
	46.53%

	
	Light sleep
	20
	/
	/
	4
	80
	1.51%

	
	Micro sleep
	45
	/
	/
	16
	720
	13.61%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	8.51%

	
	Light sleep transition
	100
	12
	2
	24
	200
	3.78%

	
	Total (every 1.28s)
	2560
	5289
	100%

	
	Slot-averaged power unit
	2.0660

	
	Battery life (in month) (LPHAP device type A)
	0.36

	
	Battery life (in month) (LPHAP device type B)
	2.02


Table 21 UE power consumption result for case 3-2 and case 3-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-2 and case 3-4
	PRS measurement
	120
	1
	1
	1
	120
	0.52%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.39%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.86%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.98%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.15%

	
	RRC-release
	120
	2
	1
	2
	240
	1.03%

	
	Deep sleep
	1
	/
	/
	20381
	20381
	87.82%

	
	Light sleep
	20
	/
	/
	4
	80
	0.34%

	
	Micro sleep
	45
	/
	/
	16
	720
	3.10%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.94%

	
	Light sleep transition
	100
	12
	2
	24
	200
	0.86%

	
	Total (every 10.24s)
	20480
	23209
	100%

	
	Slot-averaged power unit
	1.1333


	
	Battery life (in month) (LPHAP device type A)
	0.65

	
	Battery life (in month) (LPHAP device type B)
	3.68



Case 4: UE-assisted DL positioning under low SINR with CG-SDT
Table 22 UE power consumption result for case 4-1 and case 4-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4-1 
and 
case 4-3

	PRS measurement
	120
	1
	1
	1
	120
	1.56%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.17%

	
	SSB Proc.
	50
	4
	2
	8
	400
	5.20%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	3.12%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	7.80%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.96%

	
	CG-SDT
	250
	2
	1
	2
	500
	6.50%

	
	RRC-release
	120
	2
	1
	2
	240
	3.12%

	
	Deep sleep
	1
	/
	/
	2366
	2366
	30.75%

	
	Light sleep
	20
	/
	/
	49
	980
	12.74%

	
	Micro sleep
	45
	/
	/
	24
	1080
	14.04%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	5.85%

	
	Light sleep transition
	100
	12
	4
	48
	400
	5.20%

	
	Total (every 1.28s)
	2560
	7694
	100%

	
	Slot-averaged power unit
	3.0055

	
	Battery life (in month) (LPHAP device type A)
	0.24

	
	Battery life (in month) (LPHAP device type B)
	1.39


Table 23 UE power consumption result for case 4-2 and case 4-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4-2 and case 4-4

	PRS measurement
	120
	1
	1
	1
	120
	0.47%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.35%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.56%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.94%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.34%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.89%

	
	CG-SDT
	250
	2
	1
	2
	500
	1.95%

	
	RRC-release
	120
	2
	1
	2
	240
	0.94%

	
	Deep sleep
	1
	/
	/
	20286
	20286
	79.20%

	
	Light sleep
	20
	/
	/
	49
	980
	3.83%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.22%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.76%

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.56%

	
	Total (every 10.24s)
	20480
	25614
	100%

	
	Slot-averaged power unit
	1.2507

	
	Battery life (in month) (LPHAP device type A)
	0.59

	
	Battery life (in month) (LPHAP device type B)
	3.33



Case 5: UE-assisted DL positioning under high SINR with RA-SDT
Table 24 UE power consumption result for case 5-1 and case 5-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5-1 
and 
case 5-3
	PRS measurement
	120
	1
	1
	1
	120
	1.73%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.30%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.88%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.29%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	3.46%

	
	PRACH
	210
	2
	1
	2
	420
	6.05%

	
	RAR
	120
	2
	1
	2
	240
	3.46%

	
	Msg3
	250
	2
	1
	2
	500
	7.21%

	
	Msg4
	120
	2
	1
	2
	240
	3.46%

	
	Deep sleep
	1
	/
	/
	2411
	2411
	34.75%

	
	Light sleep
	20
	/
	/
	16
	320
	4.61%

	
	Micro sleep
	45
	/
	/
	24
	1080
	15.56%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	6.49%

	
	Light sleep transition
	100
	12
	4
	48
	400
	5.76%

	
	Total (every 1.28s)
	2560
	6939
	100%

	
	Slot-averaged power unit
	2.7105

	
	Battery life (in month) (LPHAP device type A)
	0.27

	
	Battery life (in month) (LPHAP device type B)
	1.54


Table 25 UE power consumption result for case 5-2 and case 5-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5-2 
and
Case 5-4
	PRS measurement
	120
	1
	1
	1
	120
	0.48%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.36%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.80%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.92%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.97%

	
	PRACH
	210
	2
	1
	2
	420
	1.69%

	
	RAR
	120
	2
	1
	2
	240
	0.97%

	
	Msg3
	250
	2
	1
	2
	500
	2.01%

	
	Msg4
	120
	2
	1
	2
	240
	0.97%

	
	Deep sleep
	1
	/
	/
	20331
	20331
	81.79%

	
	Light sleep
	20
	/
	/
	16
	320
	1.29%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.34%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.81%

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.61%

	
	Total (every 10.24s)
	20480
	24859
	100%

	
	Slot-averaged power unit
	1.2138

	
	Battery life (in month) (LPHAP device type A)
	0.61

	
	Battery life (in month) (LPHAP device type B)
	3.43



Case 6: UE-assisted DL positioning under low SINR with RA-SDT
Table 26 UE power consumption result for case 6-1 and case 6-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6-1 
and 
case 6-3
	PRS measurement
	120
	1
	1
	1
	120
	1.31%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.98%

	
	SSB Proc.
	50
	4
	2
	8
	400
	4.37%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.62%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	6.55%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.49%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	2.62%

	
	PRACH
	210
	2
	1
	2
	420
	4.59%

	
	RAR
	120
	2
	1
	2
	240
	2.62%

	
	Msg3
	250
	2
	1
	2
	500
	5.46%

	
	Msg4
	120
	2
	1
	2
	240
	2.62%

	
	Deep sleep
	1
	/
	/
	2308
	2308
	25.21%

	
	Light sleep
	20
	/
	/
	65
	1300
	14.20%

	
	Micro sleep
	45
	/
	/
	24
	1080
	11.805

	
	Deep sleep transition
	450
	40
	1
	40
	450
	4.91%

	
	Light sleep transition
	100
	12
	7
	84
	700
	7.65%

	
	Total (every 1.28s)
	2560
	9156
	100%

	
	Slot-averaged power unit
	3.5766

	
	Battery life (in month) (LPHAP device type A)
	0.21

	
	Battery life (in month) (LPHAP device type B)
	1.16


Table 27 UE power consumption result for case 6-2 and case 6-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6-2 
and 
case 6-4
	PRS measurement
	120
	1
	1
	1
	120
	0.44%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.33%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.48%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.89%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.22%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.84%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.89%

	
	PRACH
	210
	2
	1
	2
	420
	1.55%

	
	RAR
	120
	2
	1
	2
	240
	0.89%

	
	Msg3
	250
	2
	1
	2
	500
	1.85%

	
	Msg4
	120
	2
	1
	2
	240
	0.89%

	
	Deep sleep
	1
	/
	/
	20228
	20228
	74.71%

	
	Light sleep
	20
	/
	/
	65
	1300
	4.80%

	
	Micro sleep
	45
	/
	/
	24
	1080
	3.99%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.66%

	
	Light sleep transition
	100
	12
	7
	84
	700
	2.59%

	
	Total (every 10.24s)
	20480
	27076
	100%

	
	Slot-averaged power unit
	1.3221

	
	Battery life (in month) (LPHAP device type A)
	0.56

	
	Battery life (in month) (LPHAP device type B)
	3.15



Case 7: UL positioning under high SINR
Table 28 UE power consumption result for case 7-1 and case 7-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7-1 
and 
case 7-3
	SRS transmission
	210
	1
	1
	1
	210
	5.09%

	
	BWP switching 
	45
	2
	1
	2
	90
	2.18%

	
	SSB Proc.
	50
	4
	1
	4
	200
	4.85%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	5.52%

	
	Deep sleep
	1
	/
	/
	2499
	2499
	60.55%

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	10
	450
	10.9%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	10.9%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 1.28s)
	2560
	4127
	100%

	
	Slot-averaged power unit
	1.6121

	
	Battery life (in month) (LPHAP device type A)
	0.46

	
	Battery life (in month) (LPHAP device type B)
	2.58


Table 29 UE power consumption result for case 7-2 and case 7-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7-2 and case 7-4

	SRS transmission
	210
	1
	1
	1
	210
	0.95%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.91%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.03%

	
	Deep sleep
	1
	/
	/
	20419
	20419
	92.62%

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	10
	450
	2.04%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	2.04%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 10.24s)
	20480
	22047
	100%

	
	Slot-averaged power unit
	1.0765

	
	Battery life (in month) (LPHAP device type A)
	0.68

	
	Battery life (in month) (LPHAP device type B)
	3.87



Case 8: UL positioning under low SINR
Table 30 UE power consumption result for case 8-1 and case 8-3
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8-1 and case 8-3

	SRS transmission
	210
	1
	1
	1
	210
	3.23%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.39%

	
	SSB Proc.
	50
	4
	2
	8
	400
	6.16%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	3.69%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	9.24%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.51%

	
	Deep sleep
	1
	/
	/
	2388
	2388
	36.76%

	
	Light sleep
	20
	/
	/
	57
	1140
	17.55%

	
	Micro sleep
	45
	/
	/
	10
	450
	6.93%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	6.93%

	
	Light sleep transition
	100
	12
	3
	36
	300
	4.62%

	
	Total (every 1.28s)
	2560
	6496
	100%

	
	Slot-averaged power unit
	2.5375

	
	Battery life (in month) (LPHAP device type A)
	0.29

	
	Battery life (in month) (LPHAP device type B)
	1.64


Table 31 UE power consumption result for case 8-2 and case 8-4
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8-2 and case 8-4

	SRS transmission
	210
	1
	1
	1
	210
	0.86%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.64%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.98%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.46%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.93%

	
	Deep sleep
	1
	/
	/
	20308
	20308
	83.17%

	
	Light sleep
	20
	/
	/
	57
	1140
	4.67%

	
	Micro sleep
	45
	/
	/
	10
	450
	1.84%

	
	Deep sleep transition
	450
	40
	1
	40
	450
	1.84%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.23%

	
	Total (every 10.24s)
	20480
	24416
	100%

	
	Slot-averaged power unit
	1.1922

	
	Battery life (in month) (LPHAP device type A)
	0.62

	
	Battery life (in month) (LPHAP device type B)
	3.49



Summary for UE power consumption results for existing RAN functionality
Then, we summarize the evaluation results of each case for existing RAN functionality into the following table. For each case (e.g., case 1, case 2, …case 8), there are 4 different sub-cases included corresponding to different assumptions of DRX cycle (1.28s, 10.24s) and/or LPHAP device type (type A, type B). For example, case 1-1 and case 1-2 are the cases with different DRX cycles for type A LPHAP device, and case 1-3 and case 1-4 are the cases with different DRX cycles for type B-LPHAP device.  
Table 32 Summary for UE power consumption results
	Evaluation case description
	Slot-averaged relative power unit (P2)
	Battery life (in month)
	Target requirement are met – Yes/No; If no, provide gaps

	
	
	
	6 months
	12 months

	Case1 (baseline): UE-based DL positioning under high SINR

	[Case 1-1], [Rel-17]
	1.6801
	0.44
	No, 5.56
	No, 11.56

	[Case 1-2], [Rel-17]
	1.0850
	0.68
	No, 5.32
	No, 11.32

	[Case 1-3], [Rel-17]
	1.6801
	2.48
	No, 3.52
	No, 9.52

	[Case 1-4], [Rel-17]
	1.0850
	3.84
	No, 2.16
	No, 8.16

	Case 2: UE-based DL positioning under low SINR

	[Case 2-1], [Rel-17]
	2.5461
	0.29
	No, 5.71
	No, 11.71

	[Case 2-2], [Rel-17]
	1.1933
	0.62
	No, 5.38
	No, 11.38

	[Case 2-3], [Rel-17]
	2.5461
	1.64
	No, 4.36
	No, 10.36

	[Case 2-4], [Rel-17]
	1.1933
	3.49
	No, 2.51
	No, 8.51

	Case 3 (baseline): UE-assisted DL positioning under high SINR with CG-SDT

	[Case 3-1], [Rel-17]
	2.0660
	0.36
	No, 5.64
	No, 11.64

	[Case 3-2], [Rel-17]
	1.1333
	0.65
	No, 5.35
	No, 11.35

	[Case 3-3], [Rel-17]
	2.0660
	2.02
	No, 3.98
	No, 9.98

	[Case 3-4], [Rel-17]
	1.1333
	3.68
	No, 2.32
	No, 8.32

	Case 4: UE-assisted DL positioning under low SINR with CG-SDT

	[Case 4-1], [Rel-17]
	3.0055
	0.24
	No, 5.76
	No, 11.76

	[Case 4-2], [Rel-17]
	1.2507
	0.59
	No, 5.41
	No, 11.41

	[Case 4-3], [Rel-17]
	3.0055
	1.39
	No, 4.61
	No, 10.61

	[Case 4-4], [Rel-17]
	1.2507
	3.33
	No, 2.67
	No, 8.67

	Case 5: UE-assisted DL positioning under high SINR with RA-SDT

	[Case 5-1], [Rel-17]
	2.7105
	0.27
	No, 5.73
	No, 11.73

	[Case 5-2], [Rel-17]
	1.2138
	0.61
	No, 5.39
	No, 11.39

	[Case 5-3], [Rel-17]
	2.7105
	1.54
	No, 4.46
	No, 10.46

	[Case 5-4], [Rel-17]
	1.2138
	3.43
	No, 2.57
	No, 8.57

	Case 6: UE-assisted DL positioning under low SINR with RA-SDT

	[Case 6-1], [Rel-17]
	3.5766
	0.21
	No, 5.79
	No, 11.79

	[Case 6-2], [Rel-17]
	1.3221
	0.56
	No, 5.44
	No, 11.44

	[Case 6-3], [Rel-17]
	3.5766
	1.16
	No, 4.84
	No, 10.84

	[Case 6-4], [Rel-17]
	1.3221
	3.15
	No, 2.85
	No, 8.85

	Case 7 (baseline): UL positioning under high SINR 

	[Case 7-1], [Rel-17]
	1.6121
	0.46
	No, 5.54
	No, 11.54

	[Case 7-2], [Rel-17]
	1.0765
	0.68
	No, 5.32
	No, 11.32

	[Case 7-3], [Rel-17]
	1.6121
	2.58
	No, 3.42
	No, 9.42

	[Case 7-4], [Rel-17]
	1.0765
	3.87
	No, 2.13
	No, 8.13

	Case 8: UL positioning under low SINR

	[Case 8-1], [Rel-17]
	2.5375
	0.29
	No, 5.71
	No, 11.71

	[Case 8-2], [Rel-17]
	1.1922
	0.62
	No, 5.38
	No, 11.38

	[Case 8-3], [Rel-17]
	2.5375
	1.64
	No, 4.36
	No, 10.36

	[Case 8-4], [Rel-17]
	1.1922
	3.49
	No, 2.51
	No, 8.51


It can be observed that with the increase of IDRX cycle (from 1.28s to 10.24s), the power consumption gain is significantly improved. However, no matter I-DRX cycle is selected as a typical value of 1.28s or the value of 10.24s, the power consumption cannot meet the requirement for both type A and type B LPHAP devices. Even for the lowest power consumption in the case of UL positioning under high SINR and with 10.24s IDRX cycle, the corresponding battery life cannot achieve 6 months. 
Then, UE-based DL positioning and UL positioning saves more power than UE-assisted DL positioning due to the reduced positioning report. In addition, for positioning report, CG-SDT is more power efficient than RA-SDT. Besides, with better channel conditions (such as high SINR), power saving gain can also be obtained.
Observation 1: 
· For LPHAP power consumption evaluation, when I-DRX cycle is 1.28s, the evaluation results of baseline cases are as follows
· the battery life for type A and type B LPHAP devices is 0.44 and 2.48 months for baseline case of UE-based DL positioning under high SINR
· the battery life for type A and type B LPHAP devices is 0.36 and 2.02 months for baseline case of UE-assisted DL positioning under high SINR with CG-SDT
· the battery life for type A and type B LPHAP devices is 0.46 and 2.58 months for baseline case of UL positioning under high SINR 
· For LPHAP power consumption evaluation, when I-DRX cycle is 10.24s, the evaluation results of baseline cases are as follows 
· the battery life for type A and type B LPHAP devices is 0.68 and 3.84 months for baseline case of UE-based DL positioning under high SINR
· the battery life for type A and type B LPHAP devices is 0.65 and 3.68 months for baseline case of UE-assisted DL positioning under high SINR with CG-SDT
· the battery life for type A and type B LPHAP devices is 0.68 and 3.87 months for baseline case of UL positioning under high SINR 
Observation 2: 
· Regardless of I-DRX cycle is selected as 1.28s or 10.24s, the power consumption in inactive state for the cases of existing RAN functionality cannot meet the requirement of 6 months for type A and type B LPHAP devices with implementation factor of 1. 
· e.g., even for the lowest power consumption in the case of UL positioning under high SINR and with 10.24s IDRX cycle, the battery life gaps are 5.32 and 2.13 months for type A and type B LPHAP devices respectively, compared to 6 months requirement. 
Observation 3: 
· For DL positioning in inactive state, UE-based positioning is more power efficient than UE-assisted DL positioning. 
Observation 4: 
· For UE-assisted DL positioning, CG-SDT report is more power efficient than RA-SDT report.
Observation 5: 
· In inactive state, positioning with good channel conditions (such as high SINR) consumes less power than that with bad channel condition. 
Considering that power consumption cannot reach the requirement based on existing RAN functionality in inactive state, we propose.
Proposal 1: 
· Power saving enhancements should be supported for LPHAP to meet the power consumption requirement.

Evaluation results for enhanced cases
In this section, we provide the evaluation results for enhanced cases based on the assumption in section 2.1.3. For each enhanced case, it is divided into multiple sub-cases, e.g., case 1e-1, case 1e-2…case 1e-20 etc., where different sub-cases correspond to different eDRX cycles (20.48s, 30.72s), different ultra-deep sleep assumptions (ultra-deep sleep option 1 with 5000~20000 transition power, ultra-deep sleep option2) and/or different LPHAP device types (LPHAP device type A, LPHAP device type B).
It should be noted that for some sub-cases such as case 1e-1 and case 1e-11 (or case 1e-2 and case 1e-12, case 1e-3 and case 1e-13…), the only difference in their assumptions is the LPHAP device type, which only affects battery life in the evaluation results, not other results (such as slot average power unit). Therefore, we summarize the evaluation results of these sub-cases in a table, the table format is as follows.
In addition, in this section, we focus on the enhanced evaluation results based on the baseline case (case 1e, case 3e, case 7e), and for the enhanced results of other cases (case 2e, case 4e, case 5e, case 6e, case 8e), the corresponding results are presented in the appendix.
Case 1e: UE-based DL positioning under high SINR with enhanced solutions
Table 33 UE power consumption result for case 1e-1 and case 1e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-1 
and 
case 1e-11
	PRS measurement
	120
	1
	1
	1
	120
	0.55%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.91%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.04%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40133
	602
	2.74%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	3.28%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	91.07%


	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 20.48s)
	40960
	21960
	100%

	
	Slot-averaged power unit
	0.5361

	
	Battery life (in month) (LPHAP device type A)
	1.38

	
	Battery life (in month) (LPHAP device type B)
	7.77


Table 34 UE power consumption result for case 1e-2 and case 1e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-2
and 
case 1e-12
	PRS measurement
	120
	1
	1
	1
	120
	0.71%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.53%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.18%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.34%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40133
	602
	3.55%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	4.25%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	15000
	88.44%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 20.48s)
	40960
	16960
	100%

	
	Slot-averaged power unit
	0.4141

	
	Battery life (in month) (LPHAP device type A)
	1.79

	
	Battery life (in month) (LPHAP device type B)
	10.06


Table 35 UE power consumption result for case 1e-3 and case 1e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-3
and 
case 1e-13
	PRS measurement
	120
	1
	1
	1
	120
	1%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.75%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.67%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.91%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40133
	602
	5.03%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	6.02%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	10000
	83.61%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 20.48s)
	40960
	11960
	100%

	
	Slot-averaged power unit
	0.2920

	
	Battery life (in month) (LPHAP device type A)
	2.54

	
	Battery life (in month) (LPHAP device type B)
	14.27


Table 36 UE power consumption result for case 1e-4 and case 1e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-4
and 
case 1e-14
	PRS measurement
	120
	1
	1
	1
	120
	1.72%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.29%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.87%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.28%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40133
	602
	8.65%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	10.34%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	5000
	71.84%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 20.48s)
	40960
	6960
	100%

	
	Slot-averaged power unit
	0.1699

	
	Battery life (in month) (LPHAP device type A)
	4.36

	
	Battery life (in month) (LPHAP device type B)
	24.52


Table 37 UE power consumption result for case 1e-5 and case 1e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-5
and 
case 1e-15
	PRS measurement
	120
	1
	1
	1
	120
	5.41%

	
	BWP switching 
	45
	2
	1
	2
	90
	4.06%

	
	SSB Proc.
	50
	4
	1
	4
	200
	9.02%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	10.28%

	
	Ultra-deep sleep type 2
	0.01
	/
	/
	40883
	409
	18.45%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	32.48%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	20.30%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 20.48s)
	40960
	2217
	100%

	
	Slot-averaged power unit
	0.0541

	
	Battery life (in month) (LPHAP device type A)
	13.69

	
	Battery life (in month) (LPHAP device type B)
	76.98


Table 38 UE power consumption result for case 1e-6 and case 1e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-6
and 
case 1e-16
	PRS measurement
	120
	1
	1
	1
	120
	0.54%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.40%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.90%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.02%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60613
	909
	4.08%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	3.23%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	20000
	89.82%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 30.72s)
	61440
	22267
	100%

	
	Slot-averaged power unit
	0.3624

	
	Battery life (in month) (LPHAP device type A)
	2.04

	
	Battery life (in month) (LPHAP device type B)
	11.50


Table 39 UE power consumption result for case 1e-7 and case 1e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-7
and 
case 1e-17
	PRS measurement
	120
	1
	1
	1
	120
	0.69%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.52%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.16%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.32%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60613
	909
	5.26%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	4.17%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	15000
	86.87%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 30.72s)
	61440
	17267
	100%

	
	Slot-averaged power unit
	0.2810

	
	Battery life (in month) (LPHAP device type A)
	2.64

	
	Battery life (in month) (LPHAP device type B)
	14.83


Table 40 UE power consumption result for case 1e-8 and case 1e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-8
and 
case 1e-18
	PRS measurement
	120
	1
	1
	1
	120
	0.98%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.73%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.63%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.86%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60613
	909
	7.41%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	5.87%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	10000
	81.52%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 30.72s)
	61440
	12267
	100%

	
	Slot-averaged power unit
	0.1997

	
	Battery life (in month) (LPHAP device type A)
	3.71

	
	Battery life (in month) (LPHAP device type B)
	20.86


Table 41 UE power consumption result for case 1e-9 and case 1e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-9
and 
case 1e-19
	PRS measurement
	120
	1
	1
	1
	120
	1.65%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.24%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.75%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.14%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60613
	909
	12.51%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	9.91%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	5000
	68.80%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 30.72s)
	61440
	7267
	100%

	
	Slot-averaged power unit
	0.1183

	
	Battery life (in month) (LPHAP device type A)
	6.26

	
	Battery life (in month) (LPHAP device type B)
	35.22


Table 42 UE power consumption result for case 1e-10 and case 1e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1e-10
and 
case 1e-20
	PRS measurement
	120
	1
	1
	1
	120
	4.95%

	
	BWP switching 
	45
	2
	1
	2
	90
	3.72%

	
	SSB Proc.
	50
	4
	1
	4
	200
	8.26%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	9.41%

	
	Ultra-deep sleep type 2
	0.01
	/
	/
	61363
	614
	25.35%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	0
	0
	0

	
	Micro sleep
	45
	/
	/
	16
	720
	29.73%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	18.58%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	0
	0
	0
	0

	
	Total (every 30.72s)
	61440
	2422
	100%

	
	Slot-averaged power unit
	0.0394

	
	Battery life (in month) (LPHAP device type A)
	18.79

	
	Battery life (in month) (LPHAP device type B)
	105.71



Case 3e: UE-assisted DL positioning under high SINR with CG-SDT with enhanced solutions
Table 43 UE power consumption result for case 3e-1 and case 3e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-1 
and
Case 3e-11
	PRS measurement
	120
	1
	1
	1
	120
	0.52%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.39%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.87%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.99%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.18%

	
	RRC-release
	120
	2
	1
	2
	240
	1.04%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40101
	602
	2.62%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.35%

	
	Micro sleep
	45
	/
	/
	16
	720
	3.13%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	87.04%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	0.87%

	
	Total (every 20.48s)
	40960
	22979
	100%

	
	Slot-averaged power unit
	0.5610

	
	Battery life (in month) (LPHAP device type A)
	1.32

	
	Battery life (in month) (LPHAP device type B)
	7.43


Table 44 UE power consumption result for case 3e-2 and case 3e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-2 
and
Case 3e-12
	PRS measurement
	120
	1
	1
	1
	120
	0.67%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.50%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.11%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.27%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.78%

	
	RRC-release
	120
	2
	1
	2
	240
	1.33%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40101
	602
	3.35%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.44%

	
	Micro sleep
	45
	/
	/
	16
	720
	4%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	83.43%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	1.11%

	
	Total (every 20.48s)
	40960
	17979
	100%

	
	Slot-averaged power unit
	0.4390

	
	Battery life (in month) (LPHAP device type A)
	1.69

	
	Battery life (in month) (LPHAP device type B)
	9.49


Table 45 UE power consumption result for case 3e-3 and case 3e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-3
and
Case 3e-13
	PRS measurement
	120
	1
	1
	1
	120
	0.92%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.69%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.54%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.76%

	
	CG-SDT
	250
	2
	1
	2
	500
	3.85%

	
	RRC-release
	120
	2
	1
	2
	240
	1.85%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40101
	602
	4.64%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.62%

	
	Micro sleep
	45
	/
	/
	16
	720
	5.55%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	77.05%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	1.54%

	
	Total (every 20.48s)
	40960
	12979
	100%

	
	Slot-averaged power unit
	0.3169

	
	Battery life (in month) (LPHAP device type A)
	2.34

	
	Battery life (in month) (LPHAP device type B)
	13.15


Table 46 UE power consumption result for case 3e-4 and case 3e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-4 
and
Case 3e-14
	PRS measurement
	120
	1
	1
	1
	120
	1.50%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.13%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.51%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.86%

	
	CG-SDT
	250
	2
	1
	2
	500
	6.27%

	
	RRC-release
	120
	2
	1
	2
	240
	3.01%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40101
	602
	7.54%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	1.00%

	
	Micro sleep
	45
	/
	/
	16
	720
	9.02%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	62.66%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	2.51%

	
	Total (every 20.48s)
	40960
	7979
	100%

	
	Slot-averaged power unit
	0.1948

	
	Battery life (in month) (LPHAP device type A)
	3.80

	
	Battery life (in month) (LPHAP device type B)
	21.39


Table 47 UE power consumption result for case 3e-5 and case 3e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-5 
and
Case 3e-15
	PRS measurement
	120
	1
	1
	1
	120
	3.71%

	
	BWP switching 
	45
	2
	1
	2
	90
	2.78%

	
	SSB Proc.
	50
	4
	1
	4
	200
	6.18%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	7.04%

	
	CG-SDT
	250
	2
	1
	2
	500
	15.45%

	
	RRC-release
	120
	2
	1
	2
	240
	7.41%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40851
	409
	12.64%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	2.47%

	
	Micro sleep
	45
	/
	/
	16
	720
	22.24%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	13.9%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	6.18%

	
	Total (every 20.48s)
	40960
	3237
	100%

	
	Slot-averaged power unit
	0.0790

	
	Battery life (in month) (LPHAP device type A)
	9.37

	
	Battery life (in month) (LPHAP device type B)
	52.73


Table 48 UE power consumption result for case 3e-6 and case 3e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-6 
and
Case 3e-16
	PRS measurement
	120
	1
	1
	1
	120
	0.52%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.39%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.86%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.98%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.15%

	
	RRC-release
	120
	2
	1
	2
	240
	1.03%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60581
	909
	3.90%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.34%

	
	Micro sleep
	45
	/
	/
	16
	720
	3.09%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	85.88%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	0.86%

	
	Total (every 30.72s)
	61440
	23287
	100%

	
	Slot-averaged power unit
	0.3790

	
	Battery life (in month) (LPHAP device type A)
	1.95

	
	Battery life (in month) (LPHAP device type B)
	10.99


Table 49 UE power consumption result for case 3e-7 and case 3e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-7 
and
Case 3e-17
	PRS measurement
	120
	1
	1
	1
	120
	0.66%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.49%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.09%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.25%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.73%

	
	RRC-release
	120
	2
	1
	2
	240
	1.31%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60581
	909
	4.97%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.44%

	
	Micro sleep
	45
	/
	/
	16
	720
	3.94%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	82.03%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	1.09%

	
	Total (every 30.72s)
	61440
	18287
	100%

	
	Slot-averaged power unit
	0.2976

	
	Battery life (in month) (LPHAP device type A)
	2.49

	
	Battery life (in month) (LPHAP device type B)
	14.00


Table 50 UE power consumption result for case 3e-8 and case 3e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-8
and
Case 3e-18
	PRS measurement
	120
	1
	1
	1
	120
	0.90%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.68%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.51%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.72%

	
	CG-SDT
	250
	2
	1
	2
	500
	3.76%

	
	RRC-release
	120
	2
	1
	2
	240
	1.81%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60581
	909
	6.84%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.60%

	
	Micro sleep
	45
	/
	/
	16
	720
	5.42%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	75.26%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	1.51%

	
	Total (every 30.72s)
	61440
	13287
	100%

	
	Slot-averaged power unit
	0.2163

	
	Battery life (in month) (LPHAP device type A)
	3.43

	
	Battery life (in month) (LPHAP device type B)
	19.27


Table 51 UE power consumption result for case 3e-9 and case 3e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-9 
and
Case 3e-19
	PRS measurement
	120
	1
	1
	1
	120
	1.45%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.09%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.41%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.75%

	
	CG-SDT
	250
	2
	1
	2
	500
	6.03%

	
	RRC-release
	120
	2
	1
	2
	240
	2.90%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60581
	909
	10.97%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	0.97%

	
	Micro sleep
	45
	/
	/
	16
	720
	8.69%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	60.34%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	2.41%

	
	Total (every 30.72s)
	61440
	8287
	100%

	
	Slot-averaged power unit
	0.1349

	
	Battery life (in month) (LPHAP device type A)
	5.49

	
	Battery life (in month) (LPHAP device type B)
	30.89


Table 52 UE power consumption result for case 3e-10 and case 3e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 3-10 
and
Case 3e-20
	PRS measurement
	120
	1
	1
	1
	120
	3.49%

	
	BWP switching 
	45
	2
	1
	2
	90
	2.62%

	
	SSB Proc.
	50
	4
	1
	4
	200
	5.81%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	6.63%

	
	CG-SDT
	250
	2
	1
	2
	500
	14.53%

	
	RRC-release
	120
	2
	1
	2
	240
	6.97%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61331
	613
	17.81%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	4
	80
	2.32%

	
	Micro sleep
	45
	/
	/
	16
	720
	20.92%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	13.08%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	2
	24
	200
	5.81%

	
	Total (every 30.72s)
	61440
	3441
	100%

	
	Slot-averaged power unit
	0.056

	
	Battery life (in month) (LPHAP device type A)
	13.23

	
	Battery life (in month) (LPHAP device type B)
	74.39



Case 7e: UL positioning under high SINR with enhanced solutions
Table 53 UE power consumption result for case 7e-1 and case 7e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-1 
and 
case 7e-11
	SRS transmission
	210
	1
	1
	1
	210
	0.96%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.92%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.05%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40139
	602
	2.76%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.07%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	91.83%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 20.48s)
	40960
	21780
	100%

	
	Slot-averaged power unit
	0.5317

	
	Battery life (in month) (LPHAP device type A)
	1.39

	
	Battery life (in month) (LPHAP device type B)
	7.84


Table 54 UE power consumption result for case 7e-2 and case 7e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-2
and 
case 7e-12
	SRS transmission
	210
	1
	1
	1
	210
	1.25%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.54%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.19%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.36%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40139
	602
	3.59%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.68%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	89.39%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 20.48s)
	40960
	16780
	100%

	
	Slot-averaged power unit
	0.4097

	
	Battery life (in month) (LPHAP device type A)
	1.81

	
	Battery life (in month) (LPHAP device type B)
	10.17


Table 55 UE power consumption result for case 7e-3 and case 7e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-3
and 
case 7e-13
	SRS transmission
	210
	1
	1
	1
	210
	1.78%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.76%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.70%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.94%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40139
	602
	5.11%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	3.82%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	84.89%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 20.48s)
	40960
	11780
	100%

	
	Slot-averaged power unit
	0.2876

	
	Battery life (in month) (LPHAP device type A)
	2.58

	
	Battery life (in month) (LPHAP device type B)
	14.49


Table 56 UE power consumption result for case 7e-4 and case 7e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-4
and 
case 7e-14
	SRS transmission
	210
	1
	1
	1
	210
	3.10%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.33%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.95%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.36%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40139
	602
	8.88%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	6.64%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	73.75%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 20.48s)
	40960
	6780
	100%

	
	Slot-averaged power unit
	0.1655

	
	Battery life (in month) (LPHAP device type A)
	4.48

	
	Battery life (in month) (LPHAP device type B)
	25.17


Table 57 UE power consumption result for case 7e-5 and case 7e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-5
and 
case 7e-15
	SRS transmission
	210
	1
	1
	1
	210
	10.31%

	
	BWP switching 
	45
	2
	1
	2
	90
	4.42%

	
	SSB Proc.
	50
	4
	1
	4
	200
	9.82%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	11.19%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40889
	409
	20.08%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	22.09%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	22.09%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 20.48s)
	40960
	2037
	100%

	
	Slot-averaged power unit
	0.0497

	
	Battery life (in month) (LPHAP device type A)
	14.90

	
	Battery life (in month) (LPHAP device type B)
	83.79


Table 58 UE power consumption result for case 7e-6 and case 7e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-6 
and 
case 7e-16
	SRS transmission
	210
	1
	1
	1
	210
	0.95%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.91%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.03%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60619
	909
	4.12%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.04%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	90.55%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 30.72s)
	61440
	22087
	100%

	
	Slot-averaged power unit
	0.3595

	
	Battery life (in month) (LPHAP device type A)
	2.06

	
	Battery life (in month) (LPHAP device type B)
	11.59


Table 59 UE power consumption result for case 7e-7 and case 7e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-7
and 
case 7e-17
	SRS transmission
	210
	1
	1
	1
	210
	1.23%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.53%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.17%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.33%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60619
	909
	5.32%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.63%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	87.79%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 30.72s)
	61440
	17087
	100%

	
	Slot-averaged power unit
	0.2781

	
	Battery life (in month) (LPHAP device type A)
	2.66

	
	Battery life (in month) (LPHAP device type B)
	14.98


Table 60 UE power consumption result for case 7e-8 and case 7e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-8
and 
case 7e-18
	SRS transmission
	210
	1
	1
	1
	210
	1.74%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.74%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.65%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.89%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60619
	909
	7.52%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	3.72%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	82.73%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 30.72s)
	61440
	12087
	100%

	
	Slot-averaged power unit
	0.1967

	
	Battery life (in month) (LPHAP device type A)
	3.77

	
	Battery life (in month) (LPHAP device type B)
	21.18


Table 61 UE power consumption result for case 7e-9 and case 7e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-9
and 
case 7e-19
	SRS transmission
	210
	1
	1
	1
	210
	2.96%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.27%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.82%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.22%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60619
	909
	12.83%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	6.35%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	70.55%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 30.72s)
	61440
	7087
	100%

	
	Slot-averaged power unit
	0.1154

	
	Battery life (in month) (LPHAP device type A)
	6.42

	
	Battery life (in month) (LPHAP device type B)
	36.12


Table 62 UE power consumption result for case 7e-10 and case 7e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 7e-10
and 
case 7e-20
	SRS transmission
	210
	1
	1
	1
	210
	9.37%

	
	BWP switching 
	45
	2
	1
	2
	90
	4.01%

	
	SSB Proc.
	50
	4
	1
	4
	200
	8.92%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	10.17%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61369
	614
	27.39%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	0
	0
	0.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	20.07%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	20.07%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	0
	0
	0
	0.00%

	
	Total (every 30.72s)
	61440
	2242
	100%

	
	Slot-averaged power unit
	0.0365

	
	Battery life (in month) (LPHAP device type A)
	20.30

	
	Battery life (in month) (LPHAP device type B)
	114.20



Summary for UE power consumption results for enhanced solutions 
Then, we summarize the evaluation results of case 1e, case 3e, case 7e for enhanced solutions into the following tables. For each case (e.g., case 1e), there are 20 different sub-cases included corresponding to different assumptions of eDRX cycle (20.48s, 30.72s), ultra-deep sleep type (ultra-deep sleep option 1 with 20000/15000/10000/5000 transition power, ultra-deep sleep option2) and/or LPHAP device type (type A, type B). 
For example, case 1e-1~case 1e-5 are the cases with different ultra-deep sleep types (ultra-deep sleep option 1 with 20000/15000/10000/5000 transition power, ultra-deep sleep option2) with 20.48s eDRX cycle and for type A LPHAP device, case 1e-6~case 1e-10 are the cases with different ultra-deep sleep types with 30.72s eDRX cycle and for type A LPHAP device. And case 1e-11~case 1e-15 are the cases with different ultra-deep sleep types with 20.48s eDRX cycle and for type B LPHAP device, case 1e-16~case 1e-20 are the cases with different ultra-deep sleep types with 30.72s eDRX cycle and for type B LPHAP device.  
In addition, for the summary of the enhanced results of all cases (case 1e~case 8e), the corresponding results are presented in the appendix.
Table 63 Summary for UE power consumption results for enhanced solutions 
	Evaluation case description
	Slot-averaged relative power unit (P2)
	Battery life (in month)
	Target requirement are met – Yes/No; If no, provide gaps

	
	
	
	6 months
	12 months

	Case1: UE-based DL positioning under high SINR with enhanced solutions

	Type A LPHAP device

	[Case 1e-1], [potential enhancement]
	0.5361
	1.38
	No, 4.62
	No, 10.62

	[Case 1e-2], [potential enhancement]
	0.4141
	1.79
	No, 4.21
	No, 10.21

	[Case 1e-3], [potential enhancement]
	0.2920
	2.54
	No, 3.46
	No, 9.46

	[Case 1e-4], [potential enhancement]
	0.1699
	4.36
	No, 1.64
	No, 7.64

	[Case 1e-5], [potential enhancement]
	0.0541
	13.69
	Yes
	Yes

	[Case 1e-6], [potential enhancement]
	0.3624
	2.04
	No, 3.96
	No, 9.96

	[Case 1e-7], [potential enhancement]
	0.2810
	2.64
	No, 3.36
	No, 9.36

	[Case 1e-8], [potential enhancement]
	0.1997
	3.71
	No, 2.29
	No, 8.29

	[Case 1e-9], [potential enhancement]
	0.1183
	6.26
	Yes
	No, 5.74

	[Case 1e-10], [potential enhancement]
	0.0394
	18.79
	Yes
	Yes

	Type B LPHAP device

	[Case 1e-11], [potential enhancement]
	0.5361
	7.77
	Yes
	No, 4.23

	[Case 1e-12], [potential enhancement]
	0.4141
	10.06
	Yes
	No, 1.94

	[Case 1e-13], [potential enhancement]
	0.2920
	14.27
	Yes
	Yes

	[Case 1e-14], [potential enhancement]
	0.1699
	24.52
	Yes
	Yes

	[Case 1e-15], [potential enhancement]
	0.0541
	76.98
	Yes
	Yes

	[Case 1e-16], [potential enhancement]
	0.3624
	11.50
	Yes
	No, 0.5

	[Case 1e-17], [potential enhancement]
	0.2810
	14.83
	Yes
	Yes

	[Case 1e-18], [potential enhancement]
	0.1997
	20.86
	Yes
	Yes

	[Case 1e-19], [potential enhancement]
	0.1183
	35.22
	Yes
	Yes

	[Case 1e-20], [potential enhancement]
	0.0394
	105.71
	Yes
	Yes

	Case 3e: UE-assisted DL positioning under high SINR with CG-SDT with enhanced solutions

	Type A LPHAP device

	[Case 3e-1], [potential enhancement]
	0.5610
	1.32
	No, 4.68
	No, 10.68

	[Case 3e-2], [potential enhancement]
	0.4390
	1.69
	No, 4.31
	No, 10.31

	[Case 3e-3], [potential enhancement]
	0.3169
	2.34
	No, 3.66
	No, 9.66

	[Case 3e-4], [potential enhancement]
	0.1948
	3.80
	No, 2.2
	No, 8.2

	[Case 3e-5], [potential enhancement]
	0.0790
	9.37
	Yes
	No, 2.63

	[Case 3e-6], [potential enhancement]
	0.3790
	1.95
	No, 4.05
	No, 10.05

	[Case 3e-7], [potential enhancement]
	0.2976
	2.49
	No, 3.51
	No, 9.51

	[Case 3e-8], [potential enhancement]
	0.2163
	3.43
	No, 2.57
	No, 8.57

	[Case 3e-9], [potential enhancement]
	0.1349
	5.49
	No, 0.51
	No, 6.51

	[Case 3e-10], [potential enhancement]
	0.056
	13.23
	Yes
	Yes

	Type B LPHAP device

	[Case 3e-11], [potential enhancement]
	0.5610
	7.43
	Yes
	No, 4.57

	[Case 3e-12], [potential enhancement]
	0.4390
	9.49
	Yes
	No, 2.51

	[Case 3e-13], [potential enhancement]
	0.3169
	13.15
	Yes
	Yes

	[Case 3e-14], [potential enhancement]
	0.1948
	21.39
	Yes
	Yes

	[Case 3e-15], [potential enhancement]
	0.0790
	52.73
	Yes
	Yes

	[Case 3e-16], [potential enhancement]
	0.3790
	10.99
	Yes
	No, 1.01

	[Case 3e-17], [potential enhancement]
	0.2976
	14.00
	Yes
	Yes

	[Case 3e-18], [potential enhancement]
	0.3163
	19.27
	Yes
	Yes

	[Case 3e-19], [potential enhancement]
	0.1349
	30.89
	Yes
	Yes

	[Case 3e-20], [potential enhancement]
	0.056
	74.39
	Yes
	Yes

	Case 7e: UL positioning under high SINR with enhanced solutions

	Type A LPHAP device

	[Case 7e-1], [potential enhancement]
	0.5317
	1.39
	No, 4.61
	No, 10.61

	[Case 7e-2], [potential enhancement]
	0.4097
	1.81
	No, 4.19
	No, 10.19

	[Case 7e-3], [potential enhancement]
	0.2876
	2.58
	No, 3.42
	No, 9.42

	[Case 7e-4], [potential enhancement]
	0.1655
	4.48
	No, 1.52
	No, 7.52

	[Case 7e-5], [potential enhancement]
	0.0497
	14.90
	Yes
	Yes

	[Case 7e-6], [potential enhancement]
	0.3595
	2.06
	No, 3.94
	No, 9.94

	[Case 7e-7], [potential enhancement]
	0.2781
	2.66
	No, 3.34
	No, 9.34

	[Case 7e-8], [potential enhancement]
	0.1967
	3.77
	No, 2.23
	No, 8.23

	[Case 1e-9], [potential enhancement]
	0.1154
	6.42
	Yes
	No, 5.58

	[Case 7e-10], [potential enhancement]
	0.0365
	20.30
	Yes
	Yes

	Type B LPHAP device

	[Case 7e-11], [potential enhancement]
	0.5317
	7.84
	Yes
	No, 4.16

	[Case 7e-12], [potential enhancement]
	0.4097
	10.17
	Yes
	No, 1.83

	[Case 7e-13], [potential enhancement]
	0.2876
	14.49
	Yes
	Yes

	[Case 7e-14], [potential enhancement]
	0.1655
	25.17
	Yes
	Yes

	[Case 7e-15], [potential enhancement]
	0.0497
	83.79
	Yes
	Yes

	[Case 7e-16], [potential enhancement]
	0.3595
	11.59
	Yes
	No, 0.41

	[Case 7e-17], [potential enhancement]
	0.2781
	14.98
	Yes
	Yes

	[Case 7e-18], [potential enhancement]
	0.1967
	21.18
	Yes
	Yes

	[Case 7e-19], [potential enhancement]
	0.1154
	36.12
	Yes
	Yes

	[Case 7e-20], [potential enhancement]
	0.0365
	114.20
	Yes
	Yes


It can be observed with enhanced solutions of ultra-deep sleep and eDRX configuration, compared with the results of the Rel-17 baseline, the power consumption gain is obvious, and power consumption requirement for some cases can be achieved. 
For type A LPHAP device (with 800mAh battery capacity), baseline cases with specific enhanced assumptions can achieve 6 months and 12 months battery life. For baseline cases with ultra-deep sleep option 2 and eDRX cycle of 20.48s/30.72s, the corresponding battery life can basically reach 12 months. For baseline cases with ultra-deep sleep option 1 and eDRX cycle of 20.48s/30.72s, the specific case with ultra-deep sleep transition power of 5000 and 30.72s eDRX cycle can reach 6 months battery life but cannot reach 12 months battery life, while other cases with larger ultra-deep sleep transition power and/or shorter eDRX cycle are hard to reach the 6 months battery life. 
For type B LPHAP device (with 4500mAh battery capacity), baseline cases with all kinds of enhanced assumptions can achieve 6 months battery life and most of baseline cases with enhanced solutions can achieve 12 months battery life. Even for the cases with large ultra-deep sleep transition power such as 20000 or 15000, the evaluated battery life can all reach the target battery life of 6 months, and is close to the target battery life of 12 months.
Observation 6: 
· With some enhanced assumptions of ultra-deep sleep and eDRX configuration, the power consumption for baseline cases can meet the battery life requirement of 6 months and 12 months.
· For type A LPHAP device, baseline cases with ultra-deep sleep option 1 with transition power of 5000 and 30.72s eDRX cycle can reach 6 months battery life, while other baseline cases with larger ultra-deep sleep transition power and/or shorter eDRX cycle are hard to reach the 6 months battery life. 
· For type A LPHAP device, baseline cases with ultra-deep sleep option 2 and eDRX cycle of 20.48s/30.72s can basically reach the battery life of 12 months.
· For type B LPHAP device, baseline cases with all kinds of enhanced assumptions can achieve 6 months battery life and most of baseline cases with enhanced assumptions can achieve 12 months battery life.
Regarding ultra-deep sleep option 1, considering the value of additional transition energy is changed to ‘a value between 2000 and 20000’ for ‘ultra-deep sleep’ option 1, we give multiple optional values (20000, 15000, 10000, 5000) and evaluated them accordingly. Among them, ultra-deep sleep transition power of 20000 power units comes from NB-IOT agreement as the following. The other candidate values are obtained by further scaling on the basis of 20000.
	· (Baseline) Ultra-deep sleep (according to the agreed ‘deep sleep’ assumptions for NB-IoT power consumption for power saving signal/channel [4])
· Relative power: 0.015
· Transition power unit: 20000 (50 per ms)
· Total transition time: 400ms (200ms ramp up time and 200ms ramp down time)
·  (Optional) Ultra-deep sleep (according to the agreed ‘deep sleep’ assumptions for NB-IoT power consumption for power saving signal/channel [4])
· Relative power: 0.05
· Transition power unit: 2500 (50 per ms)
· Total transition time: 50ms


From the evaluation results, it is observed that as the ultra-deep sleep transition power decreases, the UE power consumption decreases, and it is easier to achieve battery life. For type A LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can reach battery life of 2.04/2.64/3.71/6.26 months respectively. For type B LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can also reach battery life of 11.05/14.83/20.56/35.22 months respectively. In addition, we also observe that ultra-deep sleep transition power occupies the largest proportion of the total power consumption. For example, ultra-deep sleep transition power of 20000 occupies more than 90% of the total power consumption, and even the transition power of 5000 occupies about 70% of the total power consumption. 
Observation 7: 
· For ultra-deep sleep option 1, as the ultra-deep sleep transition power decreases, the UE power consumption decreases, and it is easier to achieve target battery life. 
· For type A LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can reach battery life of 2.04/2.64/3.71/6.26 months respectively.
· For type B LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can also reach battery life of 11.05/14.83/20.56/35.22 months respectively.
Observation 8: 
· For ultra-deep sleep option 1, ultra-deep sleep transition power occupies the largest proportion of the total power consumption. 
· Ultra-deep sleep transition power of 20000 occupies more than 90% of the total power consumption, and even the transition power of 5000 occupies about 70% of the total power consumption
For these 4 values (20000, 15000, 10000, 5000) of ultra-deep sleep transition power, the value of 5000 is preferred. We notice that in the agreement of NB-IoT, there is an optional ‘ultra-deep sleep’ mode with transition power of 2500 power units and relative sleep power of 0.05 power unit. From our perspective, on the basis of this optional assumption, if sleep power reduces to 0.015, transition power expansion to 5000 can be regarded as a reasonable value. Considering the balance of low power consumption and feasibility/applicability, we support 5000 power units as ultra-deep sleep transition power of option 1.
Proposal 2: 
· For ultra-deep sleep option1, support 5000 power units as ultra-deep sleep transition power.
Then, regarding ultra-deep sleep option 2, it is observed that with this sleep option, most of baseline cases can achieve target battery of 12 months for both type A and type B LPHAP devices. Compared to ultra-deep sleep option 1, option 2 consumes much less power, since the ultra-deep sleep transition time is only 25ms and the transition power is only 450 power units. The transition time and power for ultra-deep sleep option 2 is almost no difference to the deep sleep, while the sleep power is only 1% of the deep sleep. We doubt the feasibility and applicability of ultra-deep sleep option 2 in practical applications and we are concerned whether the actual UE can complete the ultra-deep sleep transition with such a short time and power. More justifications may be needed to verify its feasibility and applicability.
	· Ultra-deep sleep option 2
· Relative power: 0.01
· Transition energy: 450
· Total transition time: 25ms
· Deep sleep
· Relative power: 1
· Transition energy: 450
· Total transition time: 20ms


Observation 9: 
· More justifications may be needed to verify the feasibility and applicability for the assumption of option 2 ultra-deep sleep. 
Moreover, regarding the power consumption of paging monitoring, take the case of UE-based DL positioning with option 1 ultra-deep sleep as an example, the power consumption ratio is about 1%~3%, which consumes only a tiny fraction of the power consumption. Therefore, at least for ultra-deep sleep option 1, disabling paging monitoring does not bring significant power gain. In addition, since UE must consume a lot of power to ‘wake up’ for the positioning operation, it is very cost-effective to spend a small amount of extra power after ‘waking up’ to complete additional functions such as paging monitoring.
Observation 10: 
· At least for ultra-deep sleep option 1, disabling paging monitoring does not bring significant power gain. 
Potential solutions for LPHAP
Enhancement with eDRX
Based on power consumption evaluation results above, it is observed that when the enhancements of eDRX configuration and ultra-deep sleep are considered, the required battery life can be achieved for LPHAP devices. From our point of view, ultra-deep sleep mode is especially useful when eDRX is configured. We further evaluate the power consumption of ultra-deep sleep vs regular deep sleep in different DRX cycles. Here, option 1 ultra-deep sleep is considered.
Table 64 Ultra-deep sleep vs regular deep sleep in different DRX cycles 
	Evaluation case description
	Slot-averaged relative power unit (P2)

	
	

	20.48s DRX cycle 

	[UE-based DL positioning under high SINR], [Rel-17], [20.48s DRX cycle], [deep sleep]
	1.0425

	[UE-based DL positioning under high SINR], [potential enhancement], [20.48s DRX cycle], [ultra-deep sleep option 1 with 2000 transition power]
	0.5361

	[UE-based DL positioning under high SINR], [potential enhancement], [20.48s DRX cycle], [ultra-deep sleep option 1 with 15000 transition power]
	0.4141

	[UE-based DL positioning under high SINR], [potential enhancement], [20.48s DRX cycle], [ultra-deep sleep option 1 with 10000 transition power]
	0.2920

	[UE-based DL positioning under high SINR], [potential enhancement], [20.48s DRX cycle], [ultra-deep sleep option 1 with 5000 transition power]
	0.1699

	10.24s DRX cycle

	[UE-based DL positioning under high SINR], [Rel-17], [10.24s DRX cycle], [deep sleep]
	1.0850

	[UE-based DL positioning under high SINR], [potential enhancement], [10.24s DRX cycle], [ultra-deep sleep option 1 with 20000 transition power]
	1.0573

	[UE-based DL positioning under high SINR], [potential enhancement], [10.24s DRX cycle], [ultra-deep sleep option 1 with 15000 transition power]
	0.8131

	[UE-based DL positioning under high SINR], [potential enhancement], [10.24s DRX cycle], [ultra-deep sleep option 1 with 10000 transition power]
	0.5690

	[UE-based DL positioning under high SINR], [potential enhancement], [10.24s DRX cycle], [ultra-deep sleep option 1 with 5000 transition power]
	0.3248

	5.12s DRX cycle

	[UE-based DL positioning under high SINR], [Rel-17], [5.12s DRX cycle], [deep sleep]
	1.1700

	[UE-based DL positioning under high SINR], [potential enhancement], [5.12s DRX cycle], [ultra-deep sleep option 1 with 20000 transition power]
	2.0995

	[UE-based DL positioning under high SINR], [potential enhancement], [5.12s DRX cycle], [ultra-deep sleep option 1 with 15000 transition power]
	1.6113

	[UE-based DL positioning under high SINR], [potential enhancement], [5.12s DRX cycle], [ultra-deep sleep option 1 with 10000 transition power]
	1.1230

	[UE-based DL positioning under high SINR], [potential enhancement], [5.12s DRX cycle], [ultra-deep sleep option 1 with 5000 transition power]
	0.6347

	2.56s DRX cycle

	[UE-based DL positioning under high SINR], [Rel-17], [2.56s DRX cycle], [deep sleep]
	1.3400

	[UE-based DL positioning under high SINR], [potential enhancement], [2.56s DRX cycle], [ultra-deep sleep option 1 with 20000 transition power]
	4.1841

	[UE-based DL positioning under high SINR], [potential enhancement], [2.56s DRX cycle], [ultra-deep sleep option 1 with 15000 transition power]
	3.2075

	[UE-based DL positioning under high SINR], [potential enhancement], [2.56s DRX cycle], [ultra-deep sleep option 1 with 10000 transition power]
	2.2309

	[UE-based DL positioning under high SINR], [potential enhancement], [2.56s DRX cycle], [ultra-deep sleep option 1 with 5000 transition power]
	1.2544

	1.28s DRX cycle

	[UE-based DL positioning under high SINR], [Rel-17], [1.28s DRX cycle], [deep sleep]
	1.6801

	[UE-based DL positioning under high SINR], [potential enhancement], [1.28s DRX cycle], [ultra-deep sleep]
	8.3531

	[UE-based DL positioning under high SINR], [potential enhancement], [1.28s DRX cycle], [ultra-deep sleep option 1 with 15000 transition power]
	6.4000

	[UE-based DL positioning under high SINR], [potential enhancement], [1.28s DRX cycle], [ultra-deep sleep option 1 with 10000 transition power]
	4.4469

	[UE-based DL positioning under high SINR], [potential enhancement], [1.28s DRX cycle], [ultra-deep sleep option 1 with 5000 transition power]
	2.4938


It is observed that as the DRX cycle decreases, the gain of power consumption of ultra-deep sleep compared to regular deep sleep becomes smaller. Even at smaller DRX cycles (e.g., 5.12s, 2.56s, 1.28s), some cases of ultra-deep sleep consume more power than that of regular deep sleep. The reason is that the effect of ultra-deep sleep transition power increases as the DRX cycle decreases. This shows that ultra-deep sleep is more suitable for DRX with large period, especially for eDRX cycle>10.24s.
Observation 11: 
· At least for ultra-deep sleep option 1, as the DRX cycle decreases, the gain of power consumption of ultra-deep sleep compared to regular deep sleep becomes smaller. 
Observation 12: 
· Ultra-deep sleep is more suitable for DRX with large period, especially for eDRX cycle>10.24s. 
In order to effectively apply ultra-deep sleep mode and obtain potential power saving gain of large DRX cycle, it is necessary to further study the solutions with eDRX mechanism for LPHAP.
The figure below shows a typical eDRX configuration with DRX cycle longer than 10.24s (considering 15~30s positioning interval). As shown in the figure, UE monitors paging in the PTW (paging time window), and each PTW can contain multiple paging cycles within a Paging Hyperframe (PH), where each PH contains 1024 system frames. PTW is periodic, its cycle is greater than 10.24s and the cycle unit is PH. 
In addition, regarding the application of ultra-deep sleep for eDRX, we think UE can sleep regularly (as TR38.840) in the PTW, and enter ultra-deep sleep mode outside the PTW. Generally, in PTW, multiple paging cycles (e.g., with small cycle such as 1.28s) may be included, and UE should wake up every paging cycle, which is not cost-effective to apply ultra-deep sleep with a large ‘transition power’ here compared to regular deep sleep. While for the time outside the PTW, the UE can enter long-time sleep, which is more appropriate to apply ‘ultra-deep sleep’.



Figure 9 an eDRX configuration
The following issues/solutions with eDRX mechanism for LPHAP may be considered. 
Firstly, after the eDRX is configured, to ensure power saving, the regular positioning behavior of the UE should be affected. For example, the corresponding UE behavior of PRS measurement and SRS transmission when eDRX is configured needs to be clarified.
In addition, we have learned that in the current specification, eDRX is supported idle state (up to 10485.76 seconds cycle, i.e., roughly 3 hours) and inactive state (up to 10.24 seconds cycle). This will result in PTW and related ‘ultra-deep sleep’ limited to idle state. While for positioning in inactive state, the power saving gain brought by the large period and ‘ultra-deep sleep’ cannot be obtained. Therefore, in inactive state, the eDRX cycle needs to be extended beyond 10.24s to guarantee low power consumption for LPHAP. We believe that this work will be standardized in Rel-18 RedCap WI, while positioning-related issues need to be further investigated by us. 
Furthermore, eDRX is configured by the gNB or AMF and unknown to the LMF, while the positioning procedures are controlled by the LMF. How to coordinate the relationship between positioning and eDRX by these positioning nodes needs to be further studied. For example, the LMF can better recommend the appropriate SRS configuration to the gNB according to the eDRX configuration, such as the SRS periodicity. 
Proposal 3: 
· In idle/inactive state, the issues/solutions for LPHAP with eDRX mechanism should be considered to maximize the battery life, including
· Potential UE behavior when eDRX is configured
· Positioning related issues for eDRX cycle beyond 10.24s in inactive state
· eDRX/positioning related coordination between positioning nodes

Enhancement with inactive DRX
In Rel-17, RAN4 has discussed the positioning measurement delay requirement in inactive state, and the following conclusion regarding inactive DRX was achieved based on the LS [5].
	RAN4 would like to inform RAN2 and RAN3 about the following agreements that it has reached regarding UE requirements for NR positioning measurements performed while the UE is in RRC_INACTIVE state.
	Agreement
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 


RAN4 also observes that DRX cycle may be different in different cells. RAN4 is further discussing the impact of DRX cycle on positioning measurement delay requirements under cell reselection in RRC_INACTIVE state. 


It can be seen that DRX cycle is considered in the positioning measurement delay requirement, e.g. DRX cycle is used to calculate available PRS period via LCM (DRX cycle, PRS period). Considering that the value of the DRX cycle is relatively large, such as a typical value of 1280ms, this will cause a large delay in the PRS measurement in inactive state. Then, for some positioning services with specific power requirements which requires UE to stay in inactive state and measure based on DRX cycle, the influence of inactive DRX cycle on the latency should be considered by the LMF. For instance, the LMF may obtain inactive DRX configurations (e.g. DRX cycle, etc.) from cells in advance; then, considering these DRX configurations and other factors (e.g. QoS requirement, UE capabilities, etc.), it may indicate some assistance information to the serving gNB (e.g. assistance information to keep UE in connected state for positioning), or set a looser response time. It is also noted that, DRX cycle may be different in different cells. Therefore, the cells that provide DRX configuration can be not only the serving cell, but neighboring cells around the UE which may be reselected in inactive state, such as cells in the RNA area.
In addition, for power saving, we support PRS measurement or SRS transmission can be in the vicinity of paging monitoring. On the one hand, this can reduce the transition power of the UE to receive PRS when it wakes up from deep sleep; on the other hand, it reduces the power of the UE to additionally measure the reference signal (e.g., when the UE transmits SRS, it can reuse the SSB used for paging monitoring, so as to get synced).
Proposal 4: 
· The following solutions related to inactive DRX can be considered for LPHAP, including
· LMF requesting inactive DRX configurations (e.g. DRX cycle, etc.) from the cells including UE serving cell and neighboring cells that may be reselected can be considered for LPHAP
· PRS measurement/SRS transmission in the vicinity of paging monitoring

UL positioning enhancement in inactive state
Mobility support 
Uplink positioning (or positioning SRS transmission) in inactive state is supported in Rel-17. However, SRS transmission is only valid in the serving cell where RRC release is received. Due to the mobility of the UE, potential cell reselection will occur, which will cause the SRS configuration to no longer be valid and the SRS transmission to be terminated. If positioning service is required, the UE can only enter the connected state. Especially in the scenario where the cell range is relatively small and/or the UE moves quickly, the continuous positioning service will cause the UE to perform state transitions frequently. This will result in more power consumption, which matters for LPHAP devices.
Therefore, mobility support for SRS transmission in inactive state is important to save more power. For example, SRS transmission is valid in a predefined area, which includes a list of cells. The potential solutions may include:
· Pre-configured SRS. When UE access a new cell, it can select a new configuration of SRS without entering connected state and continue SRS transmission.
· UE initiated SRS configuration update request. For instance, when UE leaves the SRS valid cell, it can remain in the inactive state and use the similar method as the positioning report (e.g., via SDT) to require updated SRS configuration, and then the new gNB can deliver the updated SRS configuration to the UE without entering connected state.
In addition, even if UE is within a cell, the movement of UE can also cause the SRS validity criteria to be unsatisfied and the transmission will be terminated. This makes the UE to stop SRS transmission and potentially enter the connected state. In Rel-17, SRS validity criteria includes validity criteria of spatial relationship, pathloss RS and TA. If we can reduce unnecessary validity judgments and related measurements, we can reduce the probability that the UE stops SRS transmission and enters the connected state, which is ultimately beneficial to power saving. A potential solution is to enable SRS beam sweeping in inactive state. In this way, there is no need to consider maintaining the spatial relationship between the UE and gNBs, correspondingly, the validation issues of spatial relation RS no longer exists. The reliability of SRS transmission in inactive state will be increased since the problem of spatial relationship failure that causes SRS transmission to stop will not exist; the additional measurement for validation determination will be no longer needed, which is beneficial to power consumption and complexity
Proposal 5:  
· Mobility for SRS transmission inactive state can be considered for LPHAP, including
· Pre-configured SRS
· UE initiated SRS configuration update request
· SRS beam sweeping enabling
Larger SRS periodicity 
For the SRS configuration determination, the LMF may indicate the requested SRS transmission characteristics when sending the positioning information request to the serving cell. Then, the serving gNB configures SRS for positioning purpose to UE. Currently, the following periodicities of SRS are supported in TS 38.455 [6] and TS38.331 [7]:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	SRS Resource Set List
	
	0.. 1
	
	
	
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	
	
	
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resources per resource set for SRS transmission. 
	
	

	>>Periodicity List
	
	0.. 1
	
	
	
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	
	
	
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	


To meet the positioning interval requirement of use case 6, it is beneficial to introduce larger candidate values for SRS periodicity, e.g., 15360, 20480, 30720ms. Therefore, we propose
Proposal 6: 
· Introduce longer candidate values for SRS periodicity, e.g., 15360, 20480, 30720ms.

Consideration of positioning in idle state
In the objective of LPHAP, it can be seen that the study is not only limited to the enhancements to inactive state, but also idle state.
In Rel-17 SI, we studied NR positioning for UEs in inactive state and idle state, including the benefits on latency, network/UE efficiency and UE power consumption. Then, we identified the following impact for positioning in idle state. 
	From a physical layer perspective, it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state.
· Note: This does not imply that measurements have to be reported in RRC_IDLE state.

The following procedures are considered as feasible for DL positioning methods in RRC_IDLE:
· Reporting of DL-PRS measurement and/or location estimate performed in RRC_IDLE when the UE is in RRC_INACTIVE/RRC_CONNETED.


Both RAN1 and RAN2 consider it is feasible for a UE to perform DL positioning measurement in idle state. In addition, reporting of DL-PRS measurement and/or location estimate performed by idle state in inactive state or or connected state is also feasible. However, for some reasons, corresponding normative work was not supported in Rel-17. Therefore, from our point of view, they should be supported in Rel-18.
Then, regarding positioning report in idle state, we are also open to discuss related issues in Rel-18. However, due to the lack of support for idle state report from other projects (such as Rel-17 SDT), more RAN2 time may be required to study related issues separately. Considering limited time and large work for other agendas, the study on idle state report may not be set as a high priority.
Proposal 7: 
· Support the following enhancements related to idle state positioning
· DL-PRS measurement in idle state
· Reporting of DL-PRS measurement and/or location estimate performed in idle state when the UE is in inactive/connected state.
Conclusion
In this contribution, we discuss LPHAP with the following observations and proposals.
Observation 1: 
· For LPHAP power consumption evaluation, when I-DRX cycle is 1.28s, the evaluation results of baseline cases are as follows
· the battery life for type A and type B LPHAP devices is 0.44 and 2.48 months for baseline case of UE-based DL positioning under high SINR
· the battery life for type A and type B LPHAP devices is 0.36 and 2.02 months for baseline case of UE-assisted DL positioning under high SINR with CG-SDT
· the battery life for type A and type B LPHAP devices is 0.46 and 2.58 months for baseline case of UL positioning under high SINR 
· For LPHAP power consumption evaluation, when I-DRX cycle is 10.24s, the evaluation results of baseline cases are as follows 
· the battery life for type A and type B LPHAP devices is 0.68 and 3.84 months for baseline case of UE-based DL positioning under high SINR
· the battery life for type A and type B LPHAP devices is 0.65 and 3.68 months for baseline case of UE-assisted DL positioning under high SINR with CG-SDT
· the battery life for type A and type B LPHAP devices is 0.68 and 3.87 months for baseline case of UL positioning under high SINR 
Observation 2: 
· Regardless of I-DRX cycle is selected as 1.28s or 10.24s, the power consumption in inactive state for the cases of existing RAN functionality cannot meet the requirement of 6 months for type A and type B LPHAP devices with implementation factor of 1. 
· e.g., even for the lowest power consumption in the case of UL positioning under high SINR and with 10.24s IDRX cycle, the battery life gaps are 5.32 and 2.13 months for type A and type B LPHAP devices respectively, compared to 6 months requirement. 
Observation 3: 
· For DL positioning in inactive state, UE-based positioning is more power efficient than UE-assisted DL positioning. 
Observation 4: 
· For UE-assisted DL positioning, CG-SDT report is more power efficient than RA-SDT report.
Observation 5: 
· In inactive state, positioning with good channel conditions (such as high SINR) consumes less power than that with bad channel condition. 
Observation 6: 
· With some enhanced assumptions of ultra-deep sleep and eDRX configuration, the power consumption for baseline cases can meet the battery life requirement of 6 months and 12 months.
· For type A LPHAP device, baseline cases with ultra-deep sleep option 1 with transition power of 5000 and 30.72s eDRX cycle can reach 6 months battery life, while other baseline cases with larger ultra-deep sleep transition power and/or shorter eDRX cycle are hard to reach the 6 months battery life. 
· For type A LPHAP device, baseline cases with ultra-deep sleep option 2 and eDRX cycle of 20.48s/30.72s can basically reach the battery life of 12 months.
· For type B LPHAP device, baseline cases with all kinds of enhanced assumptions can achieve 6 months battery life and most of baseline cases with enhanced assumptions can achieve 12 months battery life.
Observation 7: 
· For ultra-deep sleep option 1, as the ultra-deep sleep transition power decreases, the UE power consumption decreases, and it is easier to achieve target battery life. 
· For type A LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can reach battery life of 2.04/2.64/3.71/6.26 months respectively.
· For type B LPHAP device, in the case of UE-based DL positioning with 30.72s eDRX cycle, the sub-cases with 20000/15000/10000/5000 transition power can also reach battery life of 11.05/14.83/20.56/35.22 months respectively.
Observation 8: 
· For ultra-deep sleep option 1, ultra-deep sleep transition power occupies the largest proportion of the total power consumption. 
· Ultra-deep sleep transition power of 20000 occupies more than 90% of the total power consumption, and even the transition power of 5000 occupies about 70% of the total power consumption
Observation 9: 
· More justifications may be needed to verify the feasibility and applicability for the assumption of option 2 ultra-deep sleep. 
Observation 10: 
· At least for ultra-deep sleep option 1, disabling paging monitoring does not bring significant power gain. 
Observation 11: 
· At least for ultra-deep sleep option 1, as the DRX cycle decreases, the gain of power consumption of ultra-deep sleep compared to regular deep sleep becomes smaller. 
Observation 12: 
· Ultra-deep sleep is more suitable for DRX with large period, especially for eDRX cycle>10.24s. 
Proposal 1: 
· Power saving enhancements should be supported for LPHAP to meet the power consumption requirement.
Proposal 2: 
· For ultra-deep sleep option1, support 5000 power units as ultra-deep sleep transition power.
Proposal 3: 
· In idle/inactive state, the issues/solutions for LPHAP with eDRX mechanism should be considered to maximize the battery life, including
· Potential UE behavior when eDRX is configured
· Positioning related issues for eDRX cycle beyond 10.24s in inactive state
· eDRX/positioning related coordination between positioning nodes
Proposal 4: 
· The following solutions related to inactive DRX can be considered for LPHAP, including
· LMF requesting inactive DRX configurations (e.g. DRX cycle, etc.) from the cells including UE serving cell and neighboring cells that may be reselected can be considered for LPHAP
· PRS measurement/SRS transmission in the vicinity of paging monitoring
Proposal 5: 
· Mobility for SRS transmission inactive state can be considered for LPHAP, including
· Pre-configured SRS
· UE initiated SRS configuration update request
· SRS beam sweeping enabling
Proposal 6: 
· Introduce longer candidate values for SRS periodicity, e.g., 15360, 20480, 30720ms.
Proposal 7: 
· Support the following enhancements related to idle state positioning
· DL-PRS measurement in idle state
· Reporting of DL-PRS measurement and/or location estimate performed in idle state when the UE is in inactive/connected state.
References
[1] RP-213588, “Revised SID on Study on expanded and improved NR positioning”
[2] Chairman’s notes for 3GPP TSG RAN WG1 Meeting 110
[3] TR 38.840, “Study on User Equipment (UE) power saving in NR”
[4] R1-1714993, Assumptions for NB-IoT power consumption for power saving signal/channel
[5] R4-2202686, LS on DRX cycle used in PRS measurement in RRC_INACTIVE state
[6] TS 38.455, “NR Positioning Protocol A (NRPPa)”
[7] TS38.331, “Radio Resource Control (RRC) protocol specification”
Appendix
Evaluation assumptions for enhanced cases
Case 2e: UE-based DL positioning under low SINR with enhanced solutions
Table 65 Evaluation cases and assumptions for UE-based DL positioning under low SINR condition (case 2e-1, case 2e-2…) with enhanced solutions
	Evaluation assumption
	[Case 2e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 2e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 2e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 2e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 2e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 2e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 2e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 2e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 2e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 2e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 2e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 2e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 2e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 2e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 2e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 2e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 2e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 2e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 2e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 2e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



Case 4e: UE-assisted DL positioning under low SINR with CG-SDT 
Table 66 Evaluation cases and assumptions for UE-assisted DL positioning under low SINR condition with CG-SDT (case 4e-1, case 4e-2…) with enhanced solutions
	Evaluation assumption
	[Case 4e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 4e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 4e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 4e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 4e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 4e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 4e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 4e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 4e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 4e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	20.48s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 4e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 4e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 4e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 4e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 4e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 4e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 4e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 4e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 4e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 4e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	20.48s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)
	CG-SDT 
(with RRC release)

	implementation factor K
	1
	1
	1
	1
	1



Case 5e: UE-assisted DL positioning under high SINR with RA-SDT 
Table 67 Evaluation cases and assumptions for UE-assisted DL positioning under high SINR condition with RA-SDT (case 5e-1, case 5e-2…) with enhanced solutions
	Evaluation assumption
	[Case 5e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 5e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 5e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 5e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 5e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 5e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 5e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 5e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 5e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 5e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 5e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 5e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 5e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 5e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 5e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 3e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 3e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 3e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 3e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion
	1 SSB burst with 2ms duration before paging occasion

	RRM measurement
	N/A
	N/A
	N/A
	N/A
	N/A

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



Case 6e: UE-assisted DL positioning under low SINR with RA-SDT 
Table 68 Evaluation cases and assumptions for UE-assisted DL positioning under low SINR condition with RA-SDT (case 6e-1, case 6e-2…) with enhanced solutions
	Evaluation assumption
	[Case 6e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 6e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 6e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 6e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 6e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 6e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 6e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 6e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 6e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 6e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 6e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 6e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 6e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 6e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 6e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)
	20.48s
(1 PRS occasion per I-DRX cycle)
	20.48s 
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 6e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 6e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 6e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 6e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 6e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)
	30.72s
(1 PRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT
	RA-SDT

	implementation factor K
	1
	1
	1
	1
	1



Case 8e: UL positioning under low SINR 
Table 69 Evaluation cases and assumptions for UL positioning under low SINR condition (case 8e-1, case 8e-2…) with enhanced solutions
	Evaluation assumption
	[Case 8e-1], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 8e-2], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 8e-3], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 8e-4], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 8e-5], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 8e-6], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 8e-7], [FR1], [UE-based DL positioning], [LPHAP device type A]
	[Case 8e-8], [FR1], [UE-assisted DL positioning], [LPHAP device type A]
	[Case 8e-9], [FR1], [UE-assisted DL positioning],  [LPHAP device type A]
	[Case 8e-10], [FR1], [UE-based DL positioning], [LPHAP device type A]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 8e-11], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 8e-12], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 8e-13], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 8e-14], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 8e-15], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	20.48s
	20.48s
	20.48s
	20.48s
	20.48s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)
	20.48s
(1 SRS occasion per I-DRX cycle)
	20.48s 
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



	Evaluation assumption
	[Case 8e-16], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 8e-17], [FR1], [UE-based DL positioning], [LPHAP device type B]
	[Case 8e-18], [FR1], [UE-assisted DL positioning], [LPHAP device type B]
	[Case 8e-19], [FR1], [UE-assisted DL positioning],  [LPHAP device type B]
	[Case 8e-20], [FR1], [UE-based DL positioning], [LPHAP device type B]

	Sleep state
	Ultra-deep sleep
Option 1: with additional transition energy of 20000
	Ultra-deep sleep
Option 1: with additional transition energy of 15000
	Ultra-deep sleep
Option 1: with additional transition energy of 10000
	Ultra-deep sleep
Option 1: with additional transition energy of 5000
	Ultra-deep sleep
Option 2

	DRX cycle
	30.72s
	30.72s
	30.72s
	30.72s
	30.72s

	Paging reception
	Yes
	Yes
	Yes
	Yes
	Yes

	RS periodicity
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)
	30.72s
(1 SRS occasion per I-DRX cycle)

	M-sample
	1
	1
	1
	1
	1

	SSB Proc.
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion
	3 SSB bursts with 2ms duration before paging occasion

	RRM measurement
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 
	One of 3 SSB bursts for proc. reused for intra-frequency RRM;
1 additional SSB burst for inter-frequency RRM 

	BWP switching
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement reporting (e.g., RA/CG-SDT, reporting interval)
	N/A
	N/A
	N/A
	N/A
	N/A

	implementation factor K
	1
	1
	1
	1
	1



Evaluation results for enhanced cases
Case 2e: UE-based DL positioning under low SINR with enhanced solutions
Table 70 UE power consumption result for case 2e-1 and case 2e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-1
and
Case 2e-11
	PRS measurement
	120
	1
	1
	1
	120
	0.49%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.65%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.99%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.47%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.94%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40030
	600
	2.47%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	4.04%

	
	Micro sleep
	45
	/
	/1
	16
	720
	2.97%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	82.38%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.24%

	
	Total (every 20.48s)
	40960
	24278
	100%

	
	Slot-averaged power unit
	0.5927

	
	Battery life (in month) (LPHAP device type A)
	1.25

	
	Battery life (in month) (LPHAP device type B)
	7.03


Table 71 UE power consumption result for case 2e-2 and case 2e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-2
and
Case 2e-12
	PRS measurement
	120
	1
	1
	1
	120
	0.62%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.47%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.07%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.24%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.11%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.18%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40030
	600
	3.11%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	5.08%

	
	Micro sleep
	45
	/
	/1
	16
	720
	3.73%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	77.81%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.56%

	
	Total (every 20.48s)
	40960
	19278
	100%

	
	Slot-averaged power unit
	0.4707

	
	Battery life (in month) (LPHAP device type A)
	1.57

	
	Battery life (in month) (LPHAP device type B)
	8.85


Table 72 UE power consumption result for case 2e-3 and case 2e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-3
and
Case 2e-13
	PRS measurement
	120
	1
	1
	1
	120
	0.84%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.63%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.80%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.68%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	4.20%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.60%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40030
	600
	4.20%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	6.86%

	
	Micro sleep
	45
	/
	/1
	16
	720
	5.04%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	70.04%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	2.10%

	
	Total (every 20.48s)
	40960
	14278
	100%

	
	Slot-averaged power unit
	0.3486

	
	Battery life (in month) (LPHAP device type A)
	2.12

	
	Battery life (in month) (LPHAP device type B)
	11.95


Table 73 UE power consumption result for case 2e-4 and case 2e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-4
and
Case 2e-14
	PRS measurement
	120
	1
	1
	1
	120
	1.29%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.97%

	
	SSB Proc.
	50
	4
	2
	8
	400
	4.31%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.59%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	6.47%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.46%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40030
	600
	6.47%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	10.56%

	
	Micro sleep
	45
	/
	/1
	16
	720
	7.76%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	53.89%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	3.23%

	
	Total (every 20.48s)
	40960
	9278
	100%

	
	Slot-averaged power unit
	0.2265

	
	Battery life (in month) (LPHAP device type A)
	3.27

	
	Battery life (in month) (LPHAP device type B)
	18.39


Table 74 UE power consumption result for case 2e-5 and case 2e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-5
and
Case 2e-15
	PRS measurement
	120
	1
	1
	1
	120
	2.56%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.98%

	
	SSB Proc.
	50
	4
	2
	8
	400
	8.82%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	5.29%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	13.23%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	5.03%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40780
	408
	8.99%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	21.60%

	
	Micro sleep
	45
	/
	/1
	16
	720
	15.87%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	9.92%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	6.61%

	
	Total (every 20.48s)
	40960
	4536
	100%

	
	Slot-averaged power unit
	0.1107

	
	Battery life (in month) (LPHAP device type A)
	6.69

	
	Battery life (in month) (LPHAP device type B)
	37.63


Table 75 UE power consumption result for case 2e-6 and case 2e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-6
and
Case 2e-16
	PRS measurement
	120
	1
	1
	1
	120
	0.49%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.63%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.98%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.44%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.93%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60510
	908
	3.69%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	3.99%

	
	Micro sleep
	45
	/
	/1
	16
	720
	2.93%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	81.35%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.22%

	
	Total (every 30.72s)
	61440
	24586
	100%

	
	Slot-averaged power unit
	0.4002

	
	Battery life (in month) (LPHAP device type A)
	1.85

	
	Battery life (in month) (LPHAP device type B)
	10.41


Table 76 UE power consumption result for case 2e-7 and case 2e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-7
and
Case 2e-17
	PRS measurement
	120
	1
	1
	1
	120
	0.61%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.46%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.04%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.23%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.06%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.16%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60510
	908
	4.64%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	5.00%

	
	Micro sleep
	45
	/
	/1
	16
	720
	3.68%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	76.59%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.53%

	
	Total (every 30.72s)
	61440
	19586
	100%

	
	Slot-averaged power unit
	0.3188

	
	Battery life (in month) (LPHAP device type A)
	2.32

	
	Battery life (in month) (LPHAP device type B)
	13.07


Table 77 UE power consumption result for case 2e-8 and case 2e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-8
and
Case 2e-18
	PRS measurement
	120
	1
	1
	1
	120
	0.82%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.62%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.74%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.65%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	4.11%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.56%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60510
	908
	6.23%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	6.72%

	
	Micro sleep
	45
	/
	/1
	16
	720
	4.94%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	68.56%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	2.06%

	
	Total (every 30.72s)
	61440
	14586
	100%

	
	Slot-averaged power unit
	0.2374

	
	Battery life (in month) (LPHAP device type A)
	3.12

	
	Battery life (in month) (LPHAP device type B)
	17.55


Table 78 UE power consumption result for case 2e-9 and case 2e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-9
and
Case 2e-19
	PRS measurement
	120
	1
	1
	1
	120
	1.25%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.94%

	
	SSB Proc.
	50
	4
	2
	8
	400
	4.17%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.50%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	6.26%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.38%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60510
	908
	9.47%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	10.22%

	
	Micro sleep
	45
	/
	/1
	16
	720
	7.51%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	52.16%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	3.13%

	
	Total (every 30.72s)
	61440
	9586
	100%

	
	Slot-averaged power unit
	0.1560

	
	Battery life (in month) (LPHAP device type A)
	4.75

	
	Battery life (in month) (LPHAP device type B)
	26.71


Table 79 UE power consumption result for case 2e-10 and case 2e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2e-10
and
Case 2e-20
	PRS measurement
	120
	1
	1
	1
	120
	2.53%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.90%

	
	SSB Proc.
	50
	4
	2
	8
	400
	8.44%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	5.06%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	12.66%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	4.81%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61260
	613
	12.93%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	20.67%

	
	Micro sleep
	45
	/
	/1
	16
	720
	15.19%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	9.49%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	3
	36
	300
	6.33%

	
	Total (every 30.72s)
	61440
	4741
	100%

	
	Slot-averaged power unit
	0.0772

	
	Battery life (in month) (LPHAP device type A)
	9.60

	
	Battery life (in month) (LPHAP device type B)
	54



Case 4e: UE-assisted DL positioning under low SINR with CG-SDT with enhanced solutions
Table 80 UE power consumption result for case 4e-1 and case 4e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-1 
and 
case 4e-11

	PRS measurement
	120
	1
	1
	1
	120
	0.47%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.35%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.57%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.94%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.35%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.89%

	
	CG-SDT
	250
	2
	1
	2
	500
	1.96%

	
	RRC-release
	120
	2
	1
	2
	240
	0.94%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40006
	600
	2.35%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	3.85%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.24%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	78.50%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.57%

	
	Total (every 20.48s)
	40960
	25478
	100%

	
	Slot-averaged power unit
	0.6220

	
	Battery life (in month) (LPHAP device type A)
	1.19

	
	Battery life (in month) (LPHAP device type B)
	6.70


Table 81 UE power consumption result for case 4e-2 and case 4e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-2 
and 
case 4e-12

	PRS measurement
	120
	1
	1
	1
	120
	0.59%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.44%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.95%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.17%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.93%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.11%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.44%

	
	RRC-release
	120
	2
	1
	2
	240
	1.17%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40006
	600
	2.93%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	4.79%

	
	Micro sleep
	45
	/
	/
	24
	1080
	5.27%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	73.25%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.95%

	
	Total (every 20.48s)
	40960
	20478
	100%

	
	Slot-averaged power unit
	0.5

	
	Battery life (in month) (LPHAP device type A)
	1.48

	
	Battery life (in month) (LPHAP device type B)
	8.33


Table 82 UE power consumption result for case 4e-3 and case 4e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-3 
and 
case 4e-13

	PRS measurement
	120
	1
	1
	1
	120
	0.78%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.58%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.58%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.55%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.88%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.47%

	
	CG-SDT
	250
	2
	1
	2
	500
	3.23%

	
	RRC-release
	120
	2
	1
	2
	240
	1.55%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40006
	600
	3.88%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	6.33%

	
	Micro sleep
	45
	/
	/
	24
	1080
	6.98%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	64.61%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.58%

	
	Total (every 20.48s)
	40960
	15478
	100%

	
	Slot-averaged power unit
	0.3779

	
	Battery life (in month) (LPHAP device type A)
	1.96

	
	Battery life (in month) (LPHAP device type B)
	11.02


Table 83 UE power consumption result for case 4e-4 and case 4e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-4 
and 
case 4e-14

	PRS measurement
	120
	1
	1
	1
	120
	1.15%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.86%

	
	SSB Proc.
	50
	4
	2
	8
	400
	3.82%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.29%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	5.73%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.18%

	
	CG-SDT
	250
	2
	1
	2
	500
	4.77%

	
	RRC-release
	120
	2
	1
	2
	240
	2.29%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40006
	600
	5.73%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	9.35%

	
	Micro sleep
	45
	/
	/
	24
	1080
	10.31%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	47.72%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	3.82%

	
	Total (every 20.48s)
	40960
	10478
	100%

	
	Slot-averaged power unit
	0.2558

	
	Battery life (in month) (LPHAP device type A)
	2.90

	
	Battery life (in month) (LPHAP device type B)
	16.29


Table 84 UE power consumption result for case 4e-5 and case 4e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-5 
and 
case 4e-15

	PRS measurement
	120
	1
	1
	1
	120
	2.09%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.57%

	
	SSB Proc.
	50
	4
	2
	8
	400
	6.97%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	4.18%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	10.46%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.97%

	
	CG-SDT
	250
	2
	1
	2
	500
	8.72%

	
	RRC-release
	120
	2
	1
	2
	240
	4.18%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40756
	408
	7.11%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	17.09%

	
	Micro sleep
	45
	/
	/
	24
	1080
	18.83%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	7.85%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	6.97%

	
	Total (every 20.48s)
	40960
	5736
	100%

	
	Slot-averaged power unit
	0.1400

	
	Battery life (in month) (LPHAP device type A)
	5.29

	
	Battery life (in month) (LPHAP device type B)
	29.76


Table 85 UE power consumption result for case 4e-6 and case 4e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-6 
and 
case 4e-16

	PRS measurement
	120
	1
	1
	1
	120
	0.47%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.35%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.55%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.93%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.33%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.88%

	
	CG-SDT
	250
	2
	1
	2
	500
	1.94%

	
	RRC-release
	120
	2
	1
	2
	240
	0.93%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60486
	907
	3.52%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	3.80%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.19%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	77.56%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.55%

	
	Total (every 30.72s)
	61440
	25785
	100%

	
	Slot-averaged power unit
	0.4197

	
	Battery life (in month) (LPHAP device type A)
	1.77

	
	Battery life (in month) (LPHAP device type B)
	9.92


Table 86 UE power consumption result for case 4e-7 and case 4e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-7
and 
case 4e-17

	PRS measurement
	120
	1
	1
	1
	120
	0.58%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.43%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.92%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.15%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.89%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.10%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.41%

	
	RRC-release
	120
	2
	1
	2
	240
	1.15%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60486
	907
	4.36%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	4.71%

	
	Micro sleep
	45
	/
	/
	24
	1080
	5.20%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	72.17%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.92%

	
	Total (every 30.72s)
	61440
	20785
	100%

	
	Slot-averaged power unit
	0.3383

	
	Battery life (in month) (LPHAP device type A)
	2.19

	
	Battery life (in month) (LPHAP device type B)
	12.32


Table 87 UE power consumption result for case 4e-8 and case 4e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-8 
and 
case 4e-18

	PRS measurement
	120
	1
	1
	1
	120
	0.76%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.57%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.53%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.52%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.80%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.44%

	
	CG-SDT
	250
	2
	1
	2
	500
	3.17%

	
	RRC-release
	120
	2
	1
	2
	240
	1.52%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60486
	907
	5.75%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	6.21%

	
	Micro sleep
	45
	/
	/
	24
	1080
	6.84%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	63.35%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.53%

	
	Total (every 30.72s)
	61440
	15785
	100%

	
	Slot-averaged power unit
	0.2569

	
	Battery life (in month) (LPHAP device type A)
	2.88

	
	Battery life (in month) (LPHAP device type B)
	16.22


Table 88 UE power consumption result for case 4e-9 and case 4e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-9 
and 
case 4e-19

	PRS measurement
	120
	1
	1
	1
	120
	1.11%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.83%

	
	SSB Proc.
	50
	4
	2
	8
	400
	3.71%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.23%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	5.56%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.11%

	
	CG-SDT
	250
	2
	1
	2
	500
	4.64%

	
	RRC-release
	120
	2
	1
	2
	240
	2.23%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60486
	907
	8.41%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	9.09%

	
	Micro sleep
	45
	/
	/
	24
	1080
	10.01%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	46.36%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	3.71%

	
	Total (every 30.72s)
	61440
	10785
	100%

	
	Slot-averaged power unit
	0.1755

	
	Battery life (in month) (LPHAP device type A)
	4.22

	
	Battery life (in month) (LPHAP device type B)
	23.74


Table 89 UE power consumption result for case 4e-10 and case 4e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 4e-10 
and 
case 4e-20

	PRS measurement
	120
	1
	1
	1
	120
	2.02%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.52%

	
	SSB Proc.
	50
	4
	2
	8
	400
	6.73%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	4.04%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	10.10%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.84%

	
	CG-SDT
	250
	2
	1
	2
	500
	8.42%

	
	RRC-release
	120
	2
	1
	2
	240
	4.04%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61236
	612
	10.30%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	49
	980
	16.50%

	
	Micro sleep
	45
	/
	/
	24
	1080
	18.18%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	7.58%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	6.73%

	
	Total (every 30.72s)
	61440
	5940
	100%

	
	Slot-averaged power unit
	0.0967

	
	Battery life (in month) (LPHAP device type A)
	7.66

	
	Battery life (in month) (LPHAP device type B)
	43.09



Case 5e: UE-assisted DL positioning under high SINR with RA-SDT with enhanced solutions
Table 90 UE power consumption result for case 5e-1 and case 5e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-1 
and 
case 5e-11
	PRS measurement
	120
	1
	1
	1
	120
	0.49%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.36%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.81%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.92%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.97%

	
	PRACH
	210
	2
	1
	2
	420
	1.70%

	
	RAR
	120
	2
	1
	2
	240
	0.97%

	
	Msg3
	250
	2
	1
	2
	500
	2.03%

	
	Msg4
	120
	2
	1
	2
	240
	0.97%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40051
	601
	2.44%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	1.30%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.38%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	81.04%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.62%

	
	Total (every 20.48s)
	40960
	24679
	100%

	
	Slot-averaged power unit
	0.6025

	
	Battery life (in month) (LPHAP device type A)
	1.23

	
	Battery life (in month) (LPHAP device type B)
	6.92


Table 91 UE power consumption result for case 5e-2 and case 5e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-2
and 
case 5e-12
	PRS measurement
	120
	1
	1
	1
	120
	0.61%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.46%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.02%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.16%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.22%

	
	PRACH
	210
	2
	1
	2
	420
	2.13%

	
	RAR
	120
	2
	1
	2
	240
	1.22%

	
	Msg3
	250
	2
	1
	2
	500
	2.54%

	
	Msg4
	120
	2
	1
	2
	240
	1.22%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40051
	601
	3.05%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	1.63%

	
	Micro sleep
	45
	/
	/
	24
	1080
	5.49%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	76.22%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.03%

	
	Total (every 20.48s)
	40960
	19679
	100%

	
	Slot-averaged power unit
	0.4804

	
	Battery life (in month) (LPHAP device type A)
	1.54

	
	Battery life (in month) (LPHAP device type B)
	8.67


Table 92 UE power consumption result for case 5e-3 and case 5e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-3
and 
case 5e-13
	PRS measurement
	120
	1
	1
	1
	120
	0.82%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.61%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.36%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.55%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.63%

	
	PRACH
	210
	2
	1
	2
	420
	2.86%

	
	RAR
	120
	2
	1
	2
	240
	1.63%

	
	Msg3
	250
	2
	1
	2
	500
	3.41%

	
	Msg4
	120
	2
	1
	2
	240
	1.63%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40051
	601
	4.09%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	2.18%

	
	Micro sleep
	45
	/
	/
	24
	1080
	7.36%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	68.12%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.72%

	
	Total (every 20.48s)
	40960
	14679
	100%

	
	Slot-averaged power unit
	0.3584

	
	Battery life (in month) (LPHAP device type A)
	2.07

	
	Battery life (in month) (LPHAP device type B)
	11.67


Table 93 UE power consumption result for case 5e-4 and case 5e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-4
and 
case 5e-14
	PRS measurement
	120
	1
	1
	1
	120
	1.24%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.93%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.07%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.36%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	2.48%

	
	PRACH
	210
	2
	1
	2
	420
	4.34%

	
	RAR
	120
	2
	1
	2
	240
	2.48%

	
	Msg3
	250
	2
	1
	2
	500
	6.21%

	
	Msg4
	120
	2
	1
	2
	240
	2.48%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40051
	601
	6.21%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	3.31%

	
	Micro sleep
	45
	/
	/
	24
	1080
	11.16%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	51.66%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	4.13%

	
	Total (every 20.48s)
	40960
	9679
	100%

	
	Slot-averaged power unit
	0.2363

	
	Battery life (in month) (LPHAP device type A)
	3.13

	
	Battery life (in month) (LPHAP device type B)
	17.63


Table 94 UE power consumption result for case 5e-5 and case 5e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-5
and 
case 5e-15
	PRS measurement
	120
	1
	1
	1
	120
	2.43%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.82%

	
	SSB Proc.
	50
	4
	1
	4
	200
	4.05%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	4.62%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	4.86%

	
	PRACH
	210
	2
	1
	2
	420
	8.51%

	
	RAR
	120
	2
	1
	2
	240
	4.86%

	
	Msg3
	250
	2
	1
	2
	500
	10.13%

	
	Msg4
	120
	2
	1
	2
	240
	4.86%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40801
	408
	8.27%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	6.48%

	
	Micro sleep
	45
	/
	/
	24
	1080
	21.88%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	9.12%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	8.10%

	
	Total (every 20.48s)
	40960
	4936
	100%

	
	Slot-averaged power unit
	0.1205

	
	Battery life (in month) (LPHAP device type A)
	6.15

	
	Battery life (in month) (LPHAP device type B)
	34.58


Table 95 UE power consumption result for case 5e-6 and case 5e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-6
and 
case 5e-16
	PRS measurement
	120
	1
	1
	1
	120
	0.48%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.36%

	
	SSB Proc.
	50
	4
	1
	4
	200
	0.8%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.91%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.96%

	
	PRACH
	210
	2
	1
	2
	420
	1.68%

	
	RAR
	120
	2
	1
	2
	240
	0.96%

	
	Msg3
	250
	2
	1
	2
	500
	2.00%

	
	Msg4
	120
	2
	1
	2
	240
	0.96%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60531
	908
	3.63%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	1.28%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.32%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	80.04%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	1.60%

	
	Total (every 30.72s)
	61440
	24986
	100%

	
	Slot-averaged power unit
	0.4067

	
	Battery life (in month) (LPHAP device type A)
	1.82

	
	Battery life (in month) (LPHAP device type B)
	10.24


Table 96 UE power consumption result for case 5e-7 and case 5e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-7
and 
case 5e-17
	PRS measurement
	120
	1
	1
	1
	120
	0.60%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.45%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.00%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.14%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.20%

	
	PRACH
	210
	2
	1
	2
	420
	2.10%

	
	RAR
	120
	2
	1
	2
	240
	1.20%

	
	Msg3
	250
	2
	1
	2
	500
	2.50%

	
	Msg4
	120
	2
	1
	2
	240
	1.20%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60531
	908
	4.54%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	1.60%

	
	Micro sleep
	45
	/
	/
	24
	1080
	5.40%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	75.05%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.00%

	
	Total (every 30.72s)
	61440
	19986
	100%

	
	Slot-averaged power unit
	0.3253

	
	Battery life (in month) (LPHAP device type A)
	2.27

	
	Battery life (in month) (LPHAP device type B)
	12.81


Table 97 UE power consumption result for case 5e-8 and case 5e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-8
and 
case 5e-18
	PRS measurement
	120
	1
	1
	1
	120
	0.8%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.6%

	
	SSB Proc.
	50
	4
	1
	4
	200
	1.33%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.52%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.60%

	
	PRACH
	210
	2
	1
	2
	420
	2.8%

	
	RAR
	120
	2
	1
	2
	240
	1.6%

	
	Msg3
	250
	2
	1
	2
	500
	3.34%

	
	Msg4
	120
	2
	1
	2
	240
	1.6%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60531
	908
	6.06%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	2.14%

	
	Micro sleep
	45
	/
	/
	24
	1080
	7.21%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	66.73%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	2.67%

	
	Total (every 30.72s)
	61440
	14986
	100%

	
	Slot-averaged power unit
	0.2439

	
	Battery life (in month) (LPHAP device type A)
	3.04

	
	Battery life (in month) (LPHAP device type B)
	17.08


Table 98 UE power consumption result for case 5e-9 and case 5e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-9
and 
case 5e-19
	PRS measurement
	120
	1
	1
	1
	120
	1.20%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.9%

	
	SSB Proc.
	50
	4
	1
	4
	200
	2.00%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.28%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	2.40%

	
	PRACH
	210
	2
	1
	2
	420
	4.21%

	
	RAR
	120
	2
	1
	2
	240
	2.40%

	
	Msg3
	250
	2
	1
	2
	500
	5.01%

	
	Msg4
	120
	2
	1
	2
	240
	2.40%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60531
	908
	9.09%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	3.20%

	
	Micro sleep
	45
	/
	/
	24
	1080
	10.82%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	50.07%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0%

	
	Light sleep transition
	100
	12
	4
	48
	400
	4.01%

	
	Total (every 30.72s)
	61440
	9986
	100%

	
	Slot-averaged power unit
	0.1625

	
	Battery life (in month) (LPHAP device type A)
	4.56

	
	Battery life (in month) (LPHAP device type B)
	25.64


Table 99 UE power consumption result for case 5e-10 and case 5e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 5e-10
and 
case 5e-20
	PRS measurement
	120
	1
	1
	1
	120
	2.33%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.75%

	
	SSB Proc.
	50
	4
	1
	4
	200
	3.89%

	
	SSB for Intra-frequency RRM
	60
	0
	0
	0
	0
	0

	
	SSB for Inter frequency RRM
	60
	0
	0
	0
	0
	0

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	4.43%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	4.67%

	
	PRACH
	210
	2
	1
	2
	420
	8.17%

	
	RAR
	120
	2
	1
	2
	240
	4.67%

	
	Msg3
	250
	2
	1
	2
	500
	9.73%

	
	Msg4
	120
	2
	1
	2
	240
	4.67%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61281
	613
	11.92%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	16
	320
	6.22%

	
	Micro sleep
	45
	/
	/
	24
	1080
	21.01%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	8.75%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	4
	48
	400
	7.78%

	
	Total (every 30.72s)
	61440
	5141
	100%

	
	Slot-averaged power unit
	0.0837

	
	Battery life (in month) (LPHAP device type A)
	8.85

	
	Battery life (in month) (LPHAP device type B)
	49.79



Case 6e: UE-assisted DL positioning under low SINR with RA-SDT with enhanced solutions
Table 100 UE power consumption result for case 6e-1 and case 6e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-1 
and 
case 6e-11
	PRS measurement
	120
	1
	1
	1
	120
	0.44%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.33%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.48%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.89%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.22%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.84%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.89%

	
	PRACH
	210
	2
	1
	2
	420
	1.56%

	
	RAR
	120
	2
	1
	2
	240
	0.89%

	
	Msg3
	250
	2
	1
	2
	500
	1.85%

	
	Msg4
	120
	2
	1
	2
	240
	0.89%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	39948
	599
	2.22%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	4.82%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.00%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	74.08%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0%

	
	Light sleep transition
	100
	12
	7
	84
	700
	2.59%

	
	Total (every 20.48s)
	40960
	26997
	100%

	
	Slot-averaged power unit
	0.6591

	
	Battery life (in month) (LPHAP device type A)
	1.12

	
	Battery life (in month) (LPHAP device type B)
	6.32


Table 101 UE power consumption result for case 6e-2 and case 6e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-2 
and 
case 6e-12
	PRS measurement
	120
	1
	1
	1
	120
	0.55%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.41%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.82%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.09%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.73%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.04%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.09%

	
	PRACH
	210
	2
	1
	2
	420
	1.91%

	
	RAR
	120
	2
	1
	2
	240
	1.09%

	
	Msg3
	250
	2
	1
	2
	500
	2.27%

	
	Msg4
	120
	2
	1
	2
	240
	1.09%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	39948
	599
	2.72%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	5.91%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.91%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	68.19%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	3.18%

	
	Total (every 20.48s)
	40960
	21997
	100%

	
	Slot-averaged power unit
	0.5370

	
	Battery life (in month) (LPHAP device type A)
	1.38

	
	Battery life (in month) (LPHAP device type B)
	7.76


Table 102 UE power consumption result for case 6e-3 and case 6e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-3 
and 
case 6e-13
	PRS measurement
	120
	1
	1
	1
	120
	0.71%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.53%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.35%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.41%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.53%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.34%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.41%

	
	PRACH
	210
	2
	1
	2
	420
	2.47%

	
	RAR
	120
	2
	1
	2
	240
	1.41%

	
	Msg3
	250
	2
	1
	2
	500
	2.94%

	
	Msg4
	120
	2
	1
	2
	240
	1.41%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	39948
	599
	3.52%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	7.65%

	
	Micro sleep
	45
	/
	/
	24
	1080
	6.35%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	58.83%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	4.12%

	
	Total (every 20.48s)
	40960
	16997
	100%

	
	Slot-averaged power unit
	0.4150

	
	Battery life (in month) (LPHAP device type A)
	1.79

	
	Battery life (in month) (LPHAP device type B)
	10.04


Table 103 UE power consumption result for case 6e-4 and case 6e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-4
and 
case 6e-14
	PRS measurement
	120
	1
	1
	1
	120
	1.00%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.75%

	
	SSB Proc.
	50
	4
	2
	8
	400
	3.33%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.00%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	5.00%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.90%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	2.00%

	
	PRACH
	210
	2
	1
	2
	420
	3.50%

	
	RAR
	120
	2
	1
	2
	240
	2.00%

	
	Msg3
	250
	2
	1
	2
	500
	4.17%

	
	Msg4
	120
	2
	1
	2
	240
	2.00%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	39948
	599
	4.99%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	10.84%

	
	Micro sleep
	45
	/
	/
	24
	1080
	9.00%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	41.68%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	5.83%

	
	Total (every 20.48s)
	40960
	11997
	100%

	
	Slot-averaged power unit
	0.2929

	
	Battery life (in month) (LPHAP device type A)
	2.53

	
	Battery life (in month) (LPHAP device type B)
	14.23


Table 104 UE power consumption result for case 6e-5 and case 6e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-5
and 
case 6e-15
	PRS measurement
	120
	1
	1
	1
	120
	1.65%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.24%

	
	SSB Proc.
	50
	4
	2
	8
	400
	5.51%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	3.31%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	8.27%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.14%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	3.31%

	
	PRACH
	210
	2
	1
	2
	420
	5.79%

	
	RAR
	120
	2
	1
	2
	240
	3.31%

	
	Msg3
	250
	2
	1
	2
	500
	6.89%

	
	Msg4
	120
	2
	1
	2
	240
	3.31%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40698
	407
	5.61%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	17.92%

	
	Micro sleep
	45
	/
	/
	24
	1080
	14.89%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	6.20%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0%

	
	Light sleep transition
	100
	12
	7
	84
	700
	9.65%

	
	Total (every 20.48s)
	40960
	7255
	100%

	
	Slot-averaged power unit
	0.1771

	
	Battery life (in month) (LPHAP device type A)
	4.18

	
	Battery life (in month) (LPHAP device type B)
	23.52


Table 105 UE power consumption result for case 6e-6 and case 6e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-6 
and 
case 6e-16
	PRS measurement
	120
	1
	1
	1
	120
	0.44%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.33%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.46%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.88%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.2%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.84%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	0.88%

	
	PRACH
	210
	2
	1
	2
	420
	1.54%

	
	RAR
	120
	2
	1
	2
	240
	0.88%

	
	Msg3
	250
	2
	1
	2
	500
	1.83%

	
	Msg4
	120
	2
	1
	2
	240
	0.88%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60428
	906
	3.32%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	4.76%

	
	Micro sleep
	45
	/
	/
	24
	1080
	3.96%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	73.25%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	2.56%

	
	Total (every 30.72s)
	61440
	27305
	100%

	
	Slot-averaged power unit
	0.4444

	
	Battery life (in month) (LPHAP device type A)
	1.67

	
	Battery life (in month) (LPHAP device type B)
	9.38


Table 106 UE power consumption result for case 6e-7 and case 6e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-7 
and 
case 6e-17
	PRS measurement
	120
	1
	1
	1
	120
	0.54%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.40%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.79%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.08%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.69%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.02%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.08%

	
	PRACH
	210
	2
	1
	2
	420
	1.88%

	
	RAR
	120
	2
	1
	2
	240
	1.08%

	
	Msg3
	250
	2
	1
	2
	500
	2.24%

	
	Msg4
	120
	2
	1
	2
	240
	1.08%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60428
	906
	4.06%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	5.83%

	
	Micro sleep
	45
	/
	/
	24
	1080
	4.84%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	67.25%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	3.14%

	
	Total (every 30.72s)
	61440
	22305
	100%

	
	Slot-averaged power unit
	0.3630

	
	Battery life (in month) (LPHAP device type A)
	2.04

	
	Battery life (in month) (LPHAP device type B)
	11.48


Table 107 UE power consumption result for case 6e-8 and case 6e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-8 
and 
case 6e-18
	PRS measurement
	120
	1
	1
	1
	120
	0.69%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.52%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.31%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.39%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.47%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.32%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.39%

	
	PRACH
	210
	2
	1
	2
	420
	2.43%

	
	RAR
	120
	2
	1
	2
	240
	1.39%

	
	Msg3
	250
	2
	1
	2
	500
	2.89%

	
	Msg4
	120
	2
	1
	2
	240
	1.39%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60428
	906
	5.24%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	7.51%

	
	Micro sleep
	45
	/
	/
	24
	1080
	6.24%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	57.79%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	4.05%

	
	Total (every 30.72s)
	61440
	17305
	100%

	
	Slot-averaged power unit
	0.2816

	
	Battery life (in month) (LPHAP device type A)
	2.63

	
	Battery life (in month) (LPHAP device type B)
	14.79


Table 108 UE power consumption result for case 6e-9 and case 6e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-9
and 
case 6e-19
	PRS measurement
	120
	1
	1
	1
	120
	0.98%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.73%

	
	SSB Proc.
	50
	4
	2
	8
	400
	3.25%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.95%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	4.88%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.85%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	1.95%

	
	PRACH
	210
	2
	1
	2
	420
	3.41%

	
	RAR
	120
	2
	1
	2
	240
	1.95%

	
	Msg3
	250
	2
	1
	2
	500
	4.06%

	
	Msg4
	120
	2
	1
	2
	240
	1.95%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60428
	906
	7.36%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	10.56%

	
	Micro sleep
	45
	/
	/
	24
	1080
	8.78%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	40.63%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	5.69%

	
	Total (every 30.72s)
	61440
	12305
	100%

	
	Slot-averaged power unit
	0.2003

	
	Battery life (in month) (LPHAP device type A)
	3.70

	
	Battery life (in month) (LPHAP device type B)
	20.81


Table 109 UE power consumption result for case 6e-10 and case 6e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 6e-10
and 
case 6e-20
	PRS measurement
	120
	1
	1
	1
	120
	1.61%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.21%

	
	SSB Proc.
	50
	4
	2
	8
	400
	5.36%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	3.22%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	8.04%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	3.06%

	
	Coreset0+SIB1
	120
	2
	1
	2
	240
	3.22%

	
	PRACH
	210
	2
	1
	2
	420
	5.63%

	
	RAR
	120
	2
	1
	2
	240
	3.22%

	
	Msg3
	250
	2
	1
	2
	500
	6.70%

	
	Msg4
	120
	2
	1
	2
	240
	3.22%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61178
	612
	8.20%

	
	Deep sleep
	1
	/
	/
	0
	0
	0

	
	Light sleep
	20
	/
	/
	65
	1300
	17.43%

	
	Micro sleep
	45
	/
	/
	24
	1080
	14.48%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	6.03%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0

	
	Light sleep transition
	100
	12
	7
	84
	700
	9.38%

	
	Total (every 30.72s)
	61440
	7460
	100%

	
	Slot-averaged power unit
	0.1214

	
	Battery life (in month) (LPHAP device type A)
	6.10

	
	Battery life (in month) (LPHAP device type B)
	34.32



Case 8e: UL positioning under low SINR with enhanced solutions
Table 110 UE power consumption result for case 8e-1 and case 8e-11
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-1 
and 
case 8e-11

	SRS transmission
	210
	1
	1
	1
	210
	0.87%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.65%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.99%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.47%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.94%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40028
	600
	2.47%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	4.70%

	
	Micro sleep
	45
	/
	/
	10
	450
	1.86%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	82.45%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.24%

	
	Total (every 20.48s)
	40960
	24258
	100%

	
	Slot-averaged power unit
	0.5922

	
	Battery life (in month) (LPHAP device type A)
	1.25

	
	Battery life (in month) (LPHAP device type B)
	7.04


Table 111 UE power consumption result for case 8e-2 and case 8e-12
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-2 
and 
case 8e-12

	SRS transmission
	210
	1
	1
	1
	210
	1.09%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.47%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.08%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.25%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.12%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.18%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40028
	600
	3.12%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	5.92%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.34%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	77.89%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.56%

	
	Total (every 20.48s)
	40960
	19258
	100%

	
	Slot-averaged power unit
	0.4702

	
	Battery life (in month) (LPHAP device type A)
	1.58

	
	Battery life (in month) (LPHAP device type B)
	8.86


Table 112 UE power consumption result for case 8e-3 and case 8e-13
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-3 
and 
case 8e-13

	SRS transmission
	210
	1
	1
	1
	210
	1.47%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.63%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.81%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.68%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	4.21%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.60%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40028
	600
	4.21%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	8.00%

	
	Micro sleep
	45
	/
	/
	10
	450
	3.16%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	70.14%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	2.10%

	
	Total (every 20.48s)
	40960
	14258
	100%

	
	Slot-averaged power unit
	0.3481

	
	Battery life (in month) (LPHAP device type A)
	2.12

	
	Battery life (in month) (LPHAP device type B)
	11.97


Table 113 UE power consumption result for case 8e-4 and case 8e-14
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-4 
and 
case 8e-14

	SRS transmission
	210
	1
	1
	1
	210
	2.27%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.97%

	
	SSB Proc.
	50
	4
	2
	8
	400
	4.32%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.59%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	6.48%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.46%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	40028
	600
	6.48%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	12.31%

	
	Micro sleep
	45
	/
	/
	10
	450
	4.86%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	54.01%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	3.24%

	
	Total (every 20.48s)
	40960
	9258
	100%

	
	Slot-averaged power unit
	0.2260

	
	Battery life (in month) (LPHAP device type A)
	3.28

	
	Battery life (in month) (LPHAP device type B)
	18.43


Table 114 UE power consumption result for case 8e-5 and case 8e-15
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-5 
and 
case 8e-15

	SRS transmission
	210
	1
	1
	1
	210
	4.65%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.99%

	
	SSB Proc.
	50
	4
	2
	8
	400
	8.86%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	5.31%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	13.29%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	5.05%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	40778
	408
	9.03%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	25.24%

	
	Micro sleep
	45
	/
	/
	10
	450
	9.96%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	9.96%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	6.64%

	
	Total (every 20.48s)
	40960
	4516
	100%

	
	Slot-averaged power unit
	0.1102

	
	Battery life (in month) (LPHAP device type A)
	6.72

	
	Battery life (in month) (LPHAP device type B)
	37.79


Table 115 UE power consumption result for case 8e-6 and case 8e-16
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-6 
and 
case 8e-16

	SRS transmission
	210
	1
	1
	1
	210
	0.85%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.37%

	
	SSB Proc.
	50
	4
	2
	8
	400
	1.63%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	0.98%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	2.44%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	0.93%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60508
	908
	3.70%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	4.64%

	
	Micro sleep
	45
	/
	/
	10
	450
	1.83%

	
	Ultra-deep sleep transition
	[20000]
	800
	1
	800
	[20000]
	81.41%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.22%

	
	Total (every 30.72s)
	61440
	24566
	100%

	
	Slot-averaged power unit
	0.3998

	
	Battery life (in month) (LPHAP device type A)
	1.85

	
	Battery life (in month) (LPHAP device type B)
	10.42


Table 116 UE power consumption result for case 8e-7 and case 8e-17
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-7 
and 
case 8e-17

	SRS transmission
	210
	1
	1
	1
	210
	1.07%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.46%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.04%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.23%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	3.07%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.17%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60508
	908
	4.64%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	5.83%

	
	Micro sleep
	45
	/
	/
	10
	450
	2.30%

	
	Ultra-deep sleep transition
	[15000]
	800
	1
	800
	[15000]
	76.66%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	1.53%

	
	Total (every 30.72s)
	61440
	19566
	100%

	
	Slot-averaged power unit
	0.3185

	
	Battery life (in month) (LPHAP device type A)
	2.32

	
	Battery life (in month) (LPHAP device type B)
	13.08


Table 117 UE power consumption result for case 8e-8 and case 8e-18
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-8 
and 
case 8e-18

	SRS transmission
	210
	1
	1
	1
	210
	1.44%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.62%

	
	SSB Proc.
	50
	4
	2
	8
	400
	2.75%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	1.65%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	4.12%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	1.57%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60508
	908
	6.23%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	7.83%

	
	Micro sleep
	45
	/
	/
	10
	450
	3.09%

	
	Ultra-deep sleep transition
	[10000]
	800
	1
	800
	[10000]
	68.65%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	2.06%

	
	Total (every 30.72s)
	61440
	14566
	100%

	
	Slot-averaged power unit
	0.2371

	
	Battery life (in month) (LPHAP device type A)
	3.12

	
	Battery life (in month) (LPHAP device type B)
	17.58


Table 118 UE power consumption result for case 8e-9 and case 8e-19
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-9 
and 
case 8e-19

	SRS transmission
	210
	1
	1
	1
	210
	2.20%

	
	BWP switching 
	45
	2
	1
	2
	90
	0.94%

	
	SSB Proc.
	50
	4
	2
	8
	400
	4.18%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	2.51%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	6.27%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	2.38%

	
	Ultra-deep sleep option 1
	0.015
	/
	/
	60508
	908
	9.49%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	11.92%

	
	Micro sleep
	45
	/
	/
	10
	450
	4.70%

	
	Ultra-deep sleep transition
	[5000]
	800
	1
	800
	[5000]
	52.27%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	3.14%

	
	Total (every 30.72s)
	61440
	9566
	100%

	
	Slot-averaged power unit
	0.1557

	
	Battery life (in month) (LPHAP device type A)
	4.76

	
	Battery life (in month) (LPHAP device type B)
	26.76


Table 119 UE power consumption result for case 8e-10 and case 8e-20
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 8e-10 
and 
case 8e-20

	SRS transmission
	210
	1
	1
	1
	210
	4.45%

	
	BWP switching 
	45
	2
	1
	2
	90
	1.91%

	
	SSB Proc.
	50
	4
	2
	8
	400
	8.47%

	
	SSB for Intra-frequency RRM
	60
	4
	1
	4
	240
	5.08%

	
	SSB for Inter frequency RRM
	60
	10
	1
	10
	600
	12.71%

	
	Paging
	50*0.9+120*0.1=57
	4
	1
	4
	228
	4.83%

	
	Ultra-deep sleep option 2
	0.01
	/
	/
	61258
	613
	12.98%

	
	Deep sleep
	1
	/
	/
	0
	0
	0.00%

	
	Light sleep
	20
	/
	/
	57
	1140
	24.15%

	
	Micro sleep
	45
	/
	/
	10
	450
	9.53%

	
	Ultra-deep sleep transition
	450
	50
	1
	50
	450
	9.53%

	
	Deep sleep transition
	450
	40
	0
	0
	0
	0.00%

	
	Light sleep transition
	100
	12
	3
	36
	300
	6.35%

	
	Total (every 30.72s)
	61440
	4721
	100%

	
	Slot-averaged power unit
	0.0768

	
	Battery life (in month) (LPHAP device type A)
	9.64

	
	Battery life (in month) (LPHAP device type B)
	54.23



Summary for UE power consumption results for enhancement solutions
Table 120 Summary for UE power consumption results
	Evaluation case description
	Slot-averaged relative power unit (P2)
	Battery life (in month)
	Target requirement are met – Yes/No; If no, provide gaps

	
	
	
	6 months
	12 months

	Case1: UE-based DL positioning under high SINR with enhanced solutions

	[Case 1e-1], [potential enhancement]
	0.5361
	1.38
	No, 4.62
	No, 10.62

	[Case 1e-2], [potential enhancement]
	0.4141
	1.79
	No, 4.21
	No, 10.21

	[Case 1e-3], [potential enhancement]
	0.2920
	2.54
	No, 3.46
	No, 9.46

	[Case 1e-4], [potential enhancement]
	0.1699
	4.36
	No, 1.64
	No, 7.64

	[Case 1e-5], [potential enhancement]
	0.0541
	13.69
	Yes
	- Yes

	[Case 1e-6], [potential enhancement]
	0.3624
	2.04
	No, 3.96
	No, 9.96

	[Case 1e-7], [potential enhancement]
	0.2810
	2.64
	No, 3.36
	No, 9.36

	[Case 1e-8], [potential enhancement]
	0.1997
	3.71
	No, 2.29
	No, 8.29

	[Case 1e-9], [potential enhancement]
	0.1183
	6.26
	Yes
	No, 5.74

	[Case 1e-10], [potential enhancement]
	0.0394
	18.79
	Yes
	Yes

	[Case 1e-11], [potential enhancement]
	0.5361
	7.77
	Yes
	No, 4.23

	[Case 1e-12], [potential enhancement]
	0.4141
	10.06
	Yes
	No, 1.94

	[Case 1e-13], [potential enhancement]
	0.2920
	14.27
	Yes
	Yes

	[Case 1e-14], [potential enhancement]
	0.1699
	24.52
	Yes
	Yes

	[Case 1e-15], [potential enhancement]
	0.0541
	76.98
	Yes
	Yes

	[Case 1e-16], [potential enhancement]
	0.3624
	11.50
	Yes
	No, 0.5

	[Case 1e-17], [potential enhancement]
	0.2810
	14.83
	Yes
	Yes

	[Case 1e-18], [potential enhancement]
	0.1997
	20.86
	Yes
	Yes

	[Case 1e-19], [potential enhancement]
	0.1183
	35.22
	Yes
	Yes

	[Case 1e-20], [potential enhancement]
	0.0394
	105.71
	Yes
	Yes

	Case 2e: UE-based DL positioning under low SINR with enhanced solutions

	[Case 2e-1], [potential enhancement]
	0.5927
	1.25
	No, 4.75
	No, 10.75

	[Case 2e-2], [potential enhancement]
	0.4707
	1.57
	No, 4.43
	No, 10.43

	[Case 2e-3], [potential enhancement]
	0.3486
	2.12
	No, 3.88
	No, 9.88

	[Case 2e-4], [potential enhancement]
	0.2265
	3.27
	No, 2.73
	No, 8.73

	[Case 2e-5], [potential enhancement]
	0.1107
	6.69
	Yes
	No, 5.31

	[Case 2e-6], [potential enhancement]
	0.4002
	1.85
	No, 4.15
	No, 10.15

	[Case 2e-7], [potential enhancement]
	0.3188
	2.32
	No, 3.68
	No, 9.68

	[Case 2e-8], [potential enhancement]
	0.2374
	3.12
	No, 2.88
	No, 8.88

	[Case 2e-9], [potential enhancement]
	0.1560
	4.75
	No, 1.25
	No, 7.25

	[Case 2e-10], [potential enhancement]
	0.0772
	9.60
	Yes
	No, 2.4

	[Case 2e-11], [potential enhancement]
	0.5927
	7.03
	Yes
	No, 4.97

	[Case 2e-12], [potential enhancement]
	0.4707
	8.85
	Yes
	No, 3.15

	[Case 2e-13], [potential enhancement]
	0.3486
	11.95
	Yes
	No, 0.05

	[Case 2e-14], [potential enhancement]
	0.2265
	18.39
	Yes
	Yes

	[Case 2e-15], [potential enhancement]
	0.1107
	37.63
	Yes
	Yes

	[Case 2e-16], [potential enhancement]
	0.4002
	10.41
	Yes
	No, 1.59

	[Case 2e-17], [potential enhancement]
	0.3188
	13.07
	Yes
	Yes

	[Case 2e-18], [potential enhancement]
	0.2374
	17.55
	Yes
	Yes

	[Case 2e-19], [potential enhancement]
	0.1560
	26.71
	Yes
	Yes

	[Case 2e-20], [potential enhancement]
	0.0772
	54
	Yes
	Yes

	Case 3e: UE-assisted DL positioning under high SINR with CG-SDT with enhanced solutions

	[Case 3e-1], [potential enhancement]
	0.5610
	1.32
	No, 4.68
	No, 10.68

	[Case 3e-2], [potential enhancement]
	0.4390
	1.69
	No, 4.31
	No, 10.31

	[Case 3e-3], [potential enhancement]
	0.3169
	2.34
	No, 3.66
	No, 9.66

	[Case 3e-4], [potential enhancement]
	0.1948
	3.80
	No, 2.2
	No, 8.2

	[Case 3e-5], [potential enhancement]
	0.0790
	9.37
	Yes
	No, 2.63

	[Case 3e-6], [potential enhancement]
	0.3790
	1.95
	No, 4.05
	No, 10.05

	[Case 3e-7], [potential enhancement]
	0.2976
	2.49
	No, 3.51
	No, 9.51

	[Case 3e-8], [potential enhancement]
	0.2163
	3.43
	No, 2.57
	No, 8.57

	[Case 3e-9], [potential enhancement]
	0.1349
	5.49
	No, 0.51
	No, 6.51

	[Case 3e-10], [potential enhancement]
	0.056
	13.23
	Yes
	Yes

	[Case 3e-11], [potential enhancement]
	0.5610
	7.43
	Yes
	No, 4.57

	[Case 3e-12], [potential enhancement]
	0.4390
	9.49
	Yes
	No, 2.51

	[Case 3e-13], [potential enhancement]
	0.3169
	13.15
	Yes
	Yes

	[Case 3e-14], [potential enhancement]
	0.1948
	21.39
	Yes
	Yes

	[Case 3e-15], [potential enhancement]
	0.0790
	52.73
	Yes
	Yes

	[Case 3e-16], [potential enhancement]
	0.3790
	10.99
	Yes
	No, 1.01

	[Case 3e-17], [potential enhancement]
	0.2976
	14.00
	Yes
	Yes

	[Case 3e-18], [potential enhancement]
	0.3163
	19.27
	Yes
	Yes

	[Case 3e-19], [potential enhancement]
	0.1349
	30.89
	Yes
	Yes

	[Case 3e-20], [potential enhancement]
	0.056
	74.39
	Yes
	Yes

	Case 4e: UE-assisted DL positioning under low with CG-SDT with enhanced solutions

	[Case 4e-1], [potential enhancement]
	0.6220
	1.19
	No, 4.81
	No, 10.81

	[Case 4e-2], [potential enhancement]
	0.5
	1.48
	No, 4.52
	No, 10.52

	[Case 4e-3], [potential enhancement]
	0.3779
	1.96
	No, 4.04
	No, 10.04

	[Case 4e-4], [potential enhancement]
	0.2558
	2.9
	No, 3.1
	No, 9.1

	[Case 4e-5], [potential enhancement]
	0.14
	5.29
	No, 0.71
	No, 6.71

	[Case 4e-6], [potential enhancement]
	0.4197
	1.77
	No, 4.23
	No, 10.23

	[Case 4e-7], [potential enhancement]
	0.3383
	2.19
	No, 3.81
	No, 9.81

	[Case 4e-8], [potential enhancement]
	0.2569
	2.88
	No, 3.12
	No, 9.12

	[Case 4e-9], [potential enhancement]
	0.1755
	4.22
	No, 1.78
	No, 7.78

	[Case 4e-10], [potential enhancement]
	0.0967
	7.66
	Yes
	No, 4.34

	[Case 4e-11], [potential enhancement]
	0.6220
	6.70
	Yes
	No, 5.3

	[Case 4e-12], [potential enhancement]
	0.5
	8.33
	Yes
	No, 3.67

	[Case 4e-13], [potential enhancement]
	0.3779
	11.02
	Yes
	No, 0.98

	[Case 4e-14], [potential enhancement]
	0.2558
	16.29
	Yes
	Yes

	[Case 4e-15], [potential enhancement]
	0.14
	29.76
	Yes
	Yes

	[Case 4e-16], [potential enhancement]
	0.4197
	9.92
	Yes
	2.08

	[Case 4e-17], [potential enhancement]
	0.3383
	12.32
	Yes
	Yes

	[Case 4e-18], [potential enhancement]
	0.2569
	16.22
	Yes
	Yes

	[Case 4e-19], [potential enhancement]
	0.1755
	23.74
	Yes
	Yes

	[Case 4e-20], [potential enhancement]
	0.0967
	43.09
	Yes
	Yes

	Case 5e: UE-assisted DL positioning under high SINR with RA-SDT with enhanced solutions

	[Case 5e-1], [potential enhancement]
	0.6025
	1.23
	No, 4.77
	No, 10.77

	[Case 5e-2], [potential enhancement]
	0.4804
	1.54
	No, 4.46
	No, 10.46

	[Case 5e-3], [potential enhancement]
	0.3584
	2.07
	No, 3.93
	No, 9.93

	[Case 5e-4], [potential enhancement]
	0.2363
	3.13
	No, 2.87
	No, 8.87

	[Case 5e-5], [potential enhancement]
	0.1205
	6.15
	Yes
	No, 5.85

	[Case 5e-6], [potential enhancement]
	0.4067
	1.82
	No, 4.18
	No, 10.18

	[Case 5e-7], [potential enhancement]
	0.3253
	2.27
	No, 3.73
	No, 9.73

	[Case 5e-8], [potential enhancement]
	0.2439
	3.04
	No, 2.96
	No, 8.96

	[Case 5e-9], [potential enhancement]
	0.1625
	4.56
	No, 1.44
	No, 7.44

	[Case 5e-10], [potential enhancement]
	0.0837
	8.85
	Yes
	No, 3.15

	[Case 5e-11], [potential enhancement]
	0.6025
	6.92
	Yes
	No, 5.08

	[Case 5e-12], [potential enhancement]
	0.4804
	8.67
	Yes
	No, 3.33

	[Case 5e-13], [potential enhancement]
	0.3584
	11.67
	Yes
	No, 0.33

	[Case 5e-14], [potential enhancement]
	0.2363
	17.63
	Yes
	Yes

	[Case 5e-15], [potential enhancement]
	0.1205
	34.58
	Yes
	Yes

	[Case 5e-16], [potential enhancement]
	0.4067
	10.24
	Yes
	No, 1.76

	[Case 5e-17], [potential enhancement]
	0.3253
	12.81
	Yes
	Yes

	[Case 5e-18], [potential enhancement]
	0.2439
	17.08
	Yes
	Yes

	[Case 5e-19], [potential enhancement]
	0.1625
	25.64
	Yes
	Yes

	[Case 5e-20], [potential enhancement]
	0.0837
	49.79
	Yes
	Yes

	Case 6e: UE-assisted DL positioning under low SINR with RA-SDT with enhanced solutions

	[Case 6e-1], [potential enhancement]
	0.6591
	1.12
	No, 4.88
	No, 10.88

	[Case 6e-2], [potential enhancement]
	0.5370
	1.38
	No, 4.62
	No, 10.62

	[Case 6e-3], [potential enhancement]
	0.4150
	1.79
	No, 4.21
	No, 10.21

	[Case 6e-4], [potential enhancement]
	0.2929
	2.53
	No, 3.47
	No, 9.47

	[Case 6e-5], [potential enhancement]
	0.1771
	4.18
	No, 1.82
	No, 7.82

	[Case 6e-6], [potential enhancement]
	0.4444
	1.67
	No, 4.33
	No, 10.33

	[Case 6e-7], [potential enhancement]
	0.3630
	2.04
	No, 3.96
	No, 9.96

	[Case 6e-8], [potential enhancement]
	0.2816
	2.63
	No, 3.37
	No, 9.37

	[Case 6e-9], [potential enhancement]
	0.2003
	3.70
	No, 2.3
	No, 8.3

	[Case 6e-10], [potential enhancement]
	0.1214
	6.10
	Yes
	No, 5.9

	[Case 6e-11], [potential enhancement]
	0.6591
	6.32
	Yes
	No, 5.68

	[Case 6e-12], [potential enhancement]
	0.5370
	7.76
	Yes
	No, 4.24

	[Case 6e-13], [potential enhancement]
	0.4150
	10.04
	Yes
	No, 1.96

	[Case 6e-14], [potential enhancement]
	0.2929
	14.23
	Yes
	Yes

	[Case 6e-15], [potential enhancement]
	0.1771
	23.52
	Yes
	Yes

	[Case 6e-16], [potential enhancement]
	0.4444
	9.38
	Yes
	No, 2.62

	[Case 6e-17], [potential enhancement]
	0.3630
	11.48
	Yes
	No, 0.52

	[Case 6e-18], [potential enhancement]
	0.2816
	14.79
	Yes
	Yes

	[Case 6e-19], [potential enhancement]
	0.2003
	20.81
	Yes
	Yes

	[Case 6e-20], [potential enhancement]
	0.1214
	34.32
	Yes
	Yes

	Case 7e: UL positioning under high SINR with enhanced solutions

	[Case 7e-1], [potential enhancement]
	0.5317
	1.39
	No, 4.61
	No, 10.61

	[Case 7e-2], [potential enhancement]
	0.4097
	1.81
	No, 4.19
	No, 10.19

	[Case 7e-3], [potential enhancement]
	0.2876
	2.58
	No, 3.42
	No, 9.42

	[Case 7e-4], [potential enhancement]
	0.1655
	4.48
	No, 1.52
	No, 7.52

	[Case 7e-5], [potential enhancement]
	0.0497
	14.90
	Yes
	Yes

	[Case 7e-6], [potential enhancement]
	0.3595
	2.06
	No, 3.94
	No, 9.94

	[Case 7e-7], [potential enhancement]
	0.2781
	2.66
	No, 3.34
	No, 9.34

	[Case 7e-8], [potential enhancement]
	0.1967
	3.77
	No, 2.23
	No, 8.23

	[Case 1e-9], [potential enhancement]
	0.1154
	6.42
	Yes
	No, 5.58

	[Case 7e-10], [potential enhancement]
	0.0365
	20.30
	Yes
	Yes

	[Case 7e-11], [potential enhancement]
	0.5317
	7.84
	Yes
	No, 4.16

	[Case 7e-12], [potential enhancement]
	0.4097
	10.17
	Yes
	No, 1.83

	[Case 7e-13], [potential enhancement]
	0.2876
	14.49
	Yes
	Yes

	[Case 7e-14], [potential enhancement]
	0.1655
	25.17
	Yes
	Yes

	[Case 7e-15], [potential enhancement]
	0.0497
	83.79
	Yes
	Yes

	[Case 7e-16], [potential enhancement]
	0.3595
	11.59
	Yes
	No, 0.41

	[Case 7e-17], [potential enhancement]
	0.2781
	14.98
	Yes
	Yes

	[Case 7e-18], [potential enhancement]
	0.1967
	21.18
	Yes
	Yes

	[Case 7e-19], [potential enhancement]
	0.1154
	36.12
	Yes
	Yes

	[Case 7e-20], [potential enhancement]
	0.0365
	114.20
	Yes
	Yes

	Case 8e: UL positioning under low SINR with enhanced solutions

	[Case 8e-1], [potential enhancement]
	0.5922
	1.25
	No, 4.75
	No, 10.75

	[Case 8e-2], [potential enhancement]
	0.4702
	1.58
	No, 4.42
	No, 10.42

	[Case 8e-3], [potential enhancement]
	0.3481
	2.12
	No, 3.88
	No, 9.88

	[Case 8e-4], [potential enhancement]
	0.2260
	3.28
	No, 2.72
	No, 8.72

	[Case 8e-5], [potential enhancement]
	0.1102
	6.72
	Yes
	No, 5.28

	[Case 8e-6], [potential enhancement]
	0.3998
	1.85
	No, 4.15
	No, 10.15

	[Case 8e-7], [potential enhancement]
	0.3185
	2.32
	No, 3.68
	No, 9.68

	[Case 8e-8], [potential enhancement]
	0.2371
	3.12
	No, 2.88
	No, 8.88

	[Case 8e-9], [potential enhancement]
	0.1557
	4.76
	No, 1.24
	No, 7.24

	[Case 8e-10], [potential enhancement]
	0.0768
	9.64
	Yes
	No, 2.36

	[Case 8e-11], [potential enhancement]
	0.5922
	7.04
	Yes
	No, 4.96

	[Case 8e-12], [potential enhancement]
	0.4702
	8.86
	Yes
	No, 3.14

	[Case 8e-13], [potential enhancement]
	0.3481
	11.97
	Yes
	No, 0.03

	[Case 8e-14], [potential enhancement]
	0.2260
	18.43
	Yes
	Yes

	[Case 8e-15], [potential enhancement]
	0.1102
	37.79
	Yes
	Yes

	[Case 8e-16], [potential enhancement]
	0.3998
	10.42
	Yes
	No, 1.58

	[Case 8e-17], [potential enhancement]
	0.3185
	13.08
	Yes
	Yes

	[Case 8e-18], [potential enhancement]
	0.2371
	17.58
	Yes
	Yes

	[Case 8e-19], [potential enhancement]
	0.1557
	26.76
	Yes
	Yes

	[Case 8e-20], [potential enhancement]
	0.0768
	54.23
	Yes
	Yes
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