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1 Introduction
In RAN1#110-e several agreements were reached on LPHAP Positioning, especially with regards to the requirements and the evaluation assumptions of the power consumption modelling: 

	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.
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.
Agreement
The tables to collect evaluation results from each source in section 3.3.2 of R1-2207993 are endorsed.
Agreement
Capture the following in TR as an observation:
· Evaluations of baseline Rel-17 RRC_INACTIVE state positioning with the evaluation assumptions agreed for the study show that the power consumption on deep sleep state accounts for the highest proportion in the total power.




In this paper, we provide our power consumption analysis on LPHAP, together with our views on and potential enhancements within RRC Inactive and/or RRC Idle positioning. 
2 Potential Enhancements
2.1 RRC Idle Positioning
An easy and useful extension with regards to RRC Idle and Inactive Positioning is to extend the UE’s measurements in RRC Idle state. Up to NR Rel-17, all the measurements can happen in RRC connected or RRC Inactive state. 
[bookmark: _Hlk102052479]Proposal 1: Support Positioning measurements in RRC Idle state. 
2. RRC Inactive Positioning Enhancements 
With regards to DL+UL RRC inactive positioning, we make the following observations:
· The procedure requires 2 SDTs, one for configuring the SRS and one for reporting the measurements. 
· Even though the 2nd SDT appears unavoidable, since the UE has to report the measurements for UE-assted RTT, the 1st SDT procedure may be unnecessary. For example, instead of having to do a MSG3-based request of Location services, RAN1 could work on a MSG1-based request. Furthermore, instead of configuring/triggering the SRS in the RRC Release message, one could envision a paging-type of operation, where a UE only monitors a PDCCH+PDSCH. 
· Furthermore, power consumption could be reduced if the UE avoids retuning between PRS and SRS every time it needs to receive and transmit. Requesting PRS and SRS to have the same center frequency may reduce the power consumption of the DL+UL RRC Inactive operation. Another similar constraint could be that PRS and SRS are close by in time so that the UE really wakes up once for both. 
· Lastly, even though intra-band RTT has been specified in NR Rel-16/17, having PRS and SRS on different bands is another direction, that depending on the scenario, may provide power saving gains. To be more precise, if we are in a scenario that DL-PRS & UL-SRS in FR2 is being used, but the SRS is power/coverage limited, if a device is calibrated across bands, it could enable transmitting the SRS on an FR1 band so that it can fight against the increased pathloss of FR2.
	Scenario
	I-DRX and PRS/SRS Instances
	RA-SDT with legacy network delay 
	RA-SDT with minimal network delay (SRS pre-configuration) 
	Percent Reduction in average power consumption

	UL-only
	I-DRX=1.28s, N=1

	6.99
	3.60
	48%

	DL+UL w/ CG-SDT for reporting
	I-DRX=1.28s, N=1

	7.76
	4.37
	44%

	UL-only
	I-DRX=1.28s, N=8

	2.18
	1.76
	19%

	DL+UL w/ CG-SDT for reporting
	I-DRX=1.28s, N=8

	2.26
	1.84
	19%

	UL-only
	I-DRX=10.24s, N=1

	1.75
	1.33
	24%

	DL+UL w/ CG-SDT for reporting
	I-DRX=10.24s, N=1

	1.85
	1.42
	23%




[bookmark: _Hlk102052487]Furthermore, based on the power consumption analysis in Section 3, we make the following proposals: 

Proposal 2: For the purpose of reduced power consumption in RRC Inactive, the following can be beneficial: 
· Study ways of optimizing the SRS configuration/activation/request procedure(s) included in the UL/DL+UL RRC inactive positioning (e.g. SRS pre-configuration, RACH-based SRS request from the UE, paging-based SRS activation).
· Study ways for SRS transmission continuation after cell change in RRC Inactive (e.g., continuity of the configured SRS across cell change).
· Study PRS/SRS configuration restrictions & corresponding new UE capabilities for enabling reduced power consumption for RTT positioning.
3 Power Consumption Analysis
3.1 DL-only Positioning without reporting (UE-based)
For the case DL-only positioning where the location is needed at the UE (e.g. UE-based), there is no need to include in the power consumption analysis a power component related to the reporting of the location report. 
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Based on the above, and the previous agreements on the channels to include (shown below), we provide the tables shown in Sections 2.2.1-2.2.3. 
	DL positioning

	· For the SSB proc. with 2 ms duration and the periodicity of I-DRX cycle;
· Paging with 2 ms duration, the periodicity of I-DRX cycle, and group paging rate of 10%;
· DL PRS measurement with 0.5 ms duration;
· 1 Number of PFL;
· 8 DL PRS resources per slot are measured;
· DL PRS instance of smaller than or equal to 1 slot duration;



2.3.1 PRS every N=1 I-DRX cycles with 1.28 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 1
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	2535
	2535

	
	Deep State transit
	450
	2
	900

	
	Light State transit
	100
	1
	100

	
	Total Power
	4403

	
	Average Power per slot
	1.72

	
	Battery life (in month)
	K=1: 0.43 (Type A), 2.42 (Type B)
K=4: 1.72 (Type A), 9.69 (Type B)



2.3.2 PRS every 8 I-DRX cycles with 1.28 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 2
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	20287
	20287

	
	Deep State transit
	450
	9
	4050

	
	Light State transit
	100
	8
	800

	
	Total Power
	31241

	
	Average Power per slot
	1.53

	
	Battery life (in month)
	K=1: 0.48 (Type A), 2.72 (Type B)
K=4: 1.93 (Type A), 10.89 (Type B)



2.3.3 PRS every I-DRX cycles with 10.24 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 3
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	20455
	20455

	
	Deep State transit
	450
	2
	900

	
	Light State transit
	100
	1
	100

	
	Total Power
	22323

	
	Average Power per slot
	1.09

	
	Battery life (in month)
	K=1: 0.68 (Type A), 3.82 (Type B)
K=4: 2.72 (Type A), 15.29 (Type B)



3.2 DL-only Positioning with reporting (UE-based or UE-assisted)
For DL-Only Positioning with location reporting to the network, either UE-based or UE-assisted, we need to include the power consumption due to reporting. We assume that a CG UL can be used for that as was agreed in the previous meeting ((UE-A) CG-SDT with 1ms duration and the periodicity of positioning interval). 
3.2.1 PRS every N=1 I-DRX cycles with 1.28 sec

	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 4
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	2533
	2533

	
	Deep State transit
	450
	3
	1350

	
	Light State transit
	100
	1
	100

	
	CG UL
	700
	2
	1400

	
	Total Power
	6251

	
	Average Power per slot
	2.44

	
	Battery life (in month)
	K=1: 0.3 (Type A), 1.71 (Type B)
K=4: 1.21 (Type A), 6.83 (Type B)



3.2.2 PRS every 8 I-DRX cycles with 1.28 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 5
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	20285
	20285

	
	Deep State transit
	450
	10
	4500

	
	Light State transit
	100
	8
	800

	
	CG UL
	700
	2
	1400

	
	Total Power
	33089

	
	Average Power per slot
	1.62

	
	Battery life (in month)
	K=1: 0.45 (Type A), 2.57 (Type B)
K=4: 1.82 (Type A), 10.29 (Type B)



3.2.3 PRS every I-DRX cycles with 10.24 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 6
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Deep sleep
	1
	20453
	20453

	
	Deep State transit
	450
	1
	450

	
	Light State transit
	100
	1
	100

	
	CG UL
	700
	2
	1400

	
	Total Power
	23271

	
	Average Power per slot
	1.14

	
	Battery life (in month)
	K=1: 0.65 (Type A), 3.66 (Type B)
K=4: 2.6 (Type A), 14.62 (Type B)



3.3 UL-only Positioning
With regards to the UL-only Positioning, we consider it useful to consider to scenarios of power cycle computation. 
· 1st case: No SDT in the power cycle. This corresponds to the case that SRS has been configured before, and it is still valid in the power cycle that is being analyzed.
· 2nd case: Legacy SDT in the power cycle. This corresponds to the case that SRS has not been configured before, and a new SDT is needed to be performed.
3.3.1 SRS every N=1 I-DRX cycles with 1.28 sec
2.5.1.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 7
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	2535
	2535

	
	Deep State transit
	450
	2
	900

	
	Light State transit
	100
	1
	100

	
	Total Power
	4493

	
	Average Power per slot
	1.76

	
	Battery life (in month)
	K=1: 0.42 (Type A), 2.37 (Type B)
K=4: 1.68 (Type A), 9.47 (Type B)



2.5.1.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 8
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	2302
	2302

	
	Deep State transit
	450
	3
	1350

	
	SDT w/o network delay
	See SDT breakdown
	233
	13190

	
	Light State transit
	100
	1
	100

	
	Total Power
	17900

	
	Average Power per slot
	6.99

	
	Battery life (in month)
	K=1: 0.1 (Type A), 0.6 (Type B)
K=4: 0.42 (Type A), 2.39 (Type B)



3.3.2 SRS every 8 I-DRX cycles with 1.28 sec
2.5.2.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 9
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	20287
	20287

	
	Deep State transit
	450
	9
	4050

	
	Light State transit
	100
	8
	800

	
	Total Power
	31331

	
	Average Power per slot
	1.53

	
	Battery life (in month)
	K=1: 0.48 (Type A), 2.72 (Type B)
K=4: 1.94 (Type A), 10.89 (Type B)



2.5.2.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 10
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	20054
	20054

	
	Deep State transit
	450
	10
	4500

	
	SDT
	See SDT breakdown
	233
	13190

	
	Light State transit
	100
	8
	800

	
	Total Power
	44738

	
	Average Power per slot
	2.18

	
	Battery life (in month)
	K=1: 0.34 (Type A), 1.36 (Type B)
K=4: 1.36 (Type A), 7.64 (Type B)



3.3.3 SRS every I-DRX cycles with 10.24 sec
2.5.3.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 11
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	20455
	20455

	
	Deep State transit
	450
	2
	900

	
	Light State transit
	100
	1
	100

	
	Total Power
	22413

	
	Average Power per slot
	1.09

	
	Battery life (in month)
	K=1: 0.68 (Type A), 3.82 (Type B)
K=4: 2.72 (Type A), 15.29 (Type B)



2.5.3.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 12
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	20222
	20222

	
	Deep State transit
	450
	3
	1350

	
	SDT with legacy network delay
	See SDT breakdown
	233
	13190

	
	Light State transit
	100
	1
	100

	
	Total Power
	35820

	
	Average Power per slot
	1.75

	
	Battery life (in month)
	K=1: 0.42 (Type A), 2.38 (Type B)
K=4: 2.38 (Type A), 9.52 (Type B)



3.4 DL+UL Positioning
Similar to the UL-only Positioning, we consider 2 power cycle cases with regards to the SDT, one that doesn’t have SDT, and one that has a legacy SDT procedure considered in the power consumption computation. 
2.5.1 PRS/SRS every N=1 I-DRX cycles with 1.28 sec
2.5.1.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 13
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	4
	1800

	
	Light State transit
	100
	1
	100

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	2532
	2532

	
	Total Power
	6910

	
	Average Power per slot
	2.70

	
	Battery life (in month)
	K=1: 0.27 (Type A), 1.54 (Type B)
K=4: 1.09 (Type A), 6.17 (Type B)



2.5.1.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 14
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	4
	1800

	
	Light State transit
	100
	1
	100

	
	SDT w/o network delay
	See SDT breakdown
	233
	13190

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	2299
	2299

	
	Total Power
	19867

	
	Average Power per slot
	7.76

	
	Battery life (in month)
	K=1: 0.09 (Type A), 0.54 (Type B)
K=4: 0.38 (Type A), 2.14 (Type B)




2.5.2 PRS/SRS every 8 I-DRX cycles with 1.28 sec
2.5.2.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 15
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	10
	4500

	
	Light State transit
	100
	8
	800

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	20284
	20284

	
	Total Power
	33298

	
	Average Power per slot
	1.63

	
	Battery life (in month)
	K=1: 0.45 (Type A), 2.55 (Type B)
K=4: 1.88 (Type A), 10.22 (Type B)



2.5.2.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 16
	Paging Occasion (2 ms)
	57
	32
	1824

	
	SSB serv. cell (2 ms)
	50
	32
	1600

	
	Light sleep (8 ms)
	20
	128
	2560

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	10
	4500

	
	Light State transit
	100
	8
	800

	
	SDT
	See SDT breakdown
	233
	13190

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	20051
	20051

	
	Total Power
	46255

	
	Average Power per slot
	2.26

	
	Battery life (in month)
	K=1: 0.33 (Type A), 1.86 (Type B)
K=4: 1.32 (Type A), 7.47 (Type B)



2.5.3 PRS/SRS every I-DRX cycles with 10.24 sec
2.5.3.1 No SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 17
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	3
	1350

	
	Light State transit
	100
	1
	100

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	20452
	20452

	
	Total Power
	24380

	
	Average Power per slot
	1.19

	
	Battery life (in month)
	K=1: 0.62 (Type A), 3.5 (Type B)
K=4: 2.49 (Type A), 14 (Type B)



2.6.3.2 Legacy SDT in the power cycle
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 18
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	4
	1800

	
	Light State transit
	100
	1
	100

	
	SDT with legacy network delay
	See SDT breakdown
	233
	13190

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	20219
	20219

	
	Total Power
	37787

	
	Average Power per slot
	1.85

	
	Battery life (in month)
	K=1: 0.4 (Type A), 2.25 (Type B)
K=4: 1.60 (Type A), 9 (Type B)



3.5 Ultra-Deep sleep state
The following agreement was reached with regards to including an ultra-deep sleep state in the power consumption analysis for LPHAP:
	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.



With regards to the options above and the previous discussions during the RAN1 meeting, we make the following observations:
· Option 1 has a starting poing the assumptions of NB-IoT’s power saving mode (R1-1714993) in which a UE consumes less power than that in RRC_IDLE state, due to the reason that, e.g., UE shuts down most of its power supplies to maintain a very low current. In this case, accurate time/frequency synchronization with the network is not guaranteed.
· Option 2 has a starting point that a dedicated positioning device, with little communication service, with dedicated hardware has mainly positioning functionalities. Such a device might have optimized values with regards to the transition time and total transition time. 

With regards to Option 2, our understanding is that it is not in scope to consider a set of very specifialized device(s) with only positioning capabilities, beyond the already defined devices (e.g. regular device or Redcap device). Such an additional fragmentation of the devices needs good justification and overall support from the ecosystem, which we do not see at this point. From our side, an LPHAP device is a regular UE that has legacy communication capabilities, likely of IoT nature (e.g. Redcap or eRedcap), with some additional positioning-specific capabilities, some of which may be new, depending on the progress in this subagenda. 

Furthermore, it should also be noted that ultra-deep sleep state will also be considered in the Low-Power WUS, and therefore, we expect that characterization of ultra-deep sleep 

Proposal 1: For the purpose of evaluating LPHAP Positioning, with regards to the ultra-deep sleep state, consider Option 1 with a transition energy of 9000:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms

In this analysis we assume that the PRS and PO are close to each other
3.5.1 DL-only Positioning without reporting (UE-based) 

[image: ]
3.5.1.1 eDRX Periodicity – 10.24s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 19
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	20439
	306.585

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	21694.585

	
	Average Power per slot
	1.06

	
	Battery life (in month)
	K=1: 0.7 (Type A), 3.93 (Type B)
K=4: 2.79 (Type A), 15.72 (Type B)



3.5.1.2 eDRX Periodicity – 20.48s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 20
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	40919
	613.785

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	22001.785

	
	Average Power per slot
	0.54

	
	Battery life (in month)
	K=1: 1.37 (Type A), 7.72 (Type B)
K=4: 5.49 (Type A), 30.86 (Type B)




3.5.1.3 eDRX Periodicity – 30.72s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 21
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	61399
	920.985

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	22308.985

	
	Average Power per slot
	0.36

	
	Battery life (in month)
	K=1: 2.05 (Type A), 11.57 (Type B)
K=4: 8.23 (Type A), 46.29 (Type B)



3.5.2 DL-only Positioning with reporting (UE-based or UE-assisted)
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2.6.1.1 eDRX Periodicity – 10.24s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 22
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	20437
	306.555

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	CG UL
	700
	2
	1400

	
	Total Power
	23094.555

	
	Average Power per slot
	1.13

	
	Battery life (in month)
	K=1: 0.66 (Type A), 3.69 (Type B)
K=4: 2.62 (Type A), 14.75 (Type B)




2.6.1.2  eDRX Periodicity – 20.48s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 23
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	40917
	613.755

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	CG UL
	700
	2
	1400

	
	Total Power
	23401.755

	
	Average Power per slot
	0.57

	
	Battery life (in month)
	K=1: 1.29 (Type A), 7.31 (Type B)
K=4: 5.19 (Type A), 29.24 (Type B)



2.6.1.3  eDRX Periodicity – 30.72s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 24
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	Ultra Deep sleep state
	0.015
	61397
	920.955

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	CG UL
	700
	2
	1400

	
	Total Power
	23708.955

	
	Average Power per slot
	0.39

	
	Battery life (in month)
	K=1: 1.90 (Type A), 10.68 (Type B)
K=4: 7.60 (Type A), 42.73 (Type B)



3.5.3 UL-only Positioning (No SDT in power cycle)
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3.5.3.1 eDRX Periodicity – 10.24s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 25
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (16 ms)
	20
	32
	640

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep sleep state
	0.015
	20439
	306.585

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	21784.585

	
	Average Power per slot
	1.06

	
	Battery life (in month)
	K=1: 0.7 (Type A), 3.93 (Type B)
K=4: 2.79 (Type A), 15.72 (Type B)



3.5.3.2 eDRX Periodicity – 20.48s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 26
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	32
	640

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep sleep state
	0.015
	40919
	613.785

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	22091.785

	
	Average Power per slot
	0.54

	
	Battery life (in month)
	K=1: 1.38 (Type A), 7.71 (Type B)
K=4: 5.48 (Type A), 30.86 (Type B)




3.5.3.3 eDRX Periodicity – 30.72s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 27
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	32
	640

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep sleep state
	0.015
	61399
	920.985

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	2
	200

	
	Total Power
	22398.985

	
	Average Power per slot
	0.37 

	
	Battery life (in month)
	K=1: 2 (Type A), 11.26 (Type B)
K=4: 8.01 (Type A), 45.01 (Type B)



3.5.4 DL+UL Positioning
3.5.4.1 eDRX Periodicity – 10.24s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 28
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (24 ms)
	20
	48
	960

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	3
	300

	
	CG UL
	700
	2
	1400

	
	Ultra Deep sleep
	0.015
	20420
	306.3

	
	Total Power
	23724.3

	
	Average Power per slot
	1.16

	
	Battery life (in month)
	K=1: 0.64 (Type A), 3.59 (Type B)
K=4: 2.56 (Type A), 14.37 (Type B)



3.5.4.2 eDRX Periodicity – 20.48s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 29
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (24 ms)
	20
	48
	960

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	3
	300

	
	CG UL
	700
	2
	1400

	
	Ultra Deep sleep
	0.015
	40900
	613.5

	
	Total Power
	24031.5

	
	Average Power per slot
	0.59

	
	Battery life (in month)
	K=1: 1.25 (Type A), 7.06 (Type B)
K=4: 5.02 (Type A), 28.25 (Type B)



3.5.4.3 eDRX Periodicity – 30.72s
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 30
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (24 ms)
	20
	48
	960

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Ultra Deep State transit
	20000
	1
	20000

	
	Light State transit
	100
	3
	300

	
	CG UL
	700
	2
	1400

	
	Ultra Deep sleep
	0.015
	61380
	920.7

	
	Total Power
	24338.7

	
	Average Power per slot
	0.40

	
	Battery life (in month)
	K=1: 1.85 (Type A), 10.41 (Type B)
K=4: 7.4 (Type A), 41.67 (Type B)



3.6 UL or DL+UL & SDT with SRS preconfiguration
As it was described in Section 2.1 and Observation 1, the SDT procedure used to configure SRS may be significantly longer than what it should be due to the high layer signaling between the network and the LMF that is currently required. In the sections below, we make the assumption of a SDT procedure with reduced latency between the messages (as an example, 2 msec gaps are being used, as shown in the figure below), and evaluate the potential power consumption gains. 
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3.6.1 PRS/SRS every I-DRX cycles with 10.24 sec
	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 31
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep sleep
	1
	20418
	20418

	
	Deep State transit
	450
	3
	1350

	
	SDT with minimal network delay
	See SDT breakdown
	37
	4320

	
	Light State transit
	100
	1
	100

	
	Total Power
	27146

	
	Average Power per slot
	1.33

	
	Battery life (in month)
	K=1: 0.56 (Type A), 3.13 (Type B)
K=4: 2.23 (Type A), 12.53 (Type B)



	Evaluation case
	Power states
	Relative Power unit
	Duration (in slots)
	Total Power

	Case 32
	Paging Occasion (2 ms)
	57
	4
	228

	
	SSB serv. cell (2 ms)
	50
	4
	200

	
	Light sleep (8 ms)
	20
	16
	320

	
	PRS Instance (0.5 ms)
	120
	1
	120

	
	SRS (0.5 msec)
	210
	1
	210

	
	Deep State transit
	450
	4
	1800

	
	Light State transit
	100
	1
	100

	
	SDT with minimal network delay
	See SDT breakdown
	32
	4320

	
	CG UL
	700
	2
	1400

	
	Deep sleep
	1
	20420
	20415

	
	Total Power
	29113

	
	Average Power per slot
	1.42

	
	Battery life (in month)
	K=1: 0.52 (Type A), 2.93 (Type B)
K=4: 2.08 (Type A), 11.73 (Type B)



4 Summary of Power Consumption Evaluation

We  now provide the summary Tables: 
Table 3.3-1: Evaluation cases and assumptions
	Evaluation assumption
	Case 1, FR1, DL-only, 1.28 s I-DRX, N=1, UE-B
	Case 2, FR1, DL-only, 1.28 s I-DRX, N=8, UE-B
	Case 3, FR1, DL-only, 10.24 s I-DRX, N=1, UE-B
	Case 4, FR1, DL-only, 1.28 s I-DRX, N=1
	Case 5, FR1, DL-only, 1.28 s I-DRX, N=8
	Case 6, FR1, DL-only, 10.24 s I-DRX, N=1
	Case 7, FR1, UL-only, 1.28 s I-DRX, N=1, No SDT
	Case 8, FR1, UL-only, 1.28 s I-DRX, N=1. w SDT
	Case 9, FR1, UL-only, 1.28 s I-DRX, N=8, No SDT
	Case 10, FR1, UL-only, 1.28 s I-DRX, N=8, w SDT
	Case 11, FR1, UL-only, 10.24 s I-DRX, N=1, no SDT

	Sleep state
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep

	DRX cycle
	1.28 s
	1.28 s
	10.24 s
	1.28 s
	1.28 s
	10.24 s
	1.28 s
	1.28 s
	1.28 s
	1.28 s
	10.24 s

	paging reception
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate

	RS periodicity
	1.28 s
	1.28 s
	10.24 s
	1.28 s
	1.28 s
	10.24 s
	1.28 s
	1.28 s
	1.28 s
	1.28 s
	10.24 s

	M-sample
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	RRM measurement
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	BWP switching
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Measurement reporting 
	No(UE-B)
	No(UE-B)
	No(UE-B)
	CG-UL
	CG-UL
	CG-UL
	No
	No
	No
	No
	No

	implementation factor K
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}




	Evaluation assumption
	Case 12, FR1, UL-only, 10.24 s I-DRX, N=1, w SDT
	Case 13, FR1,DL+ UL, 1.28 s I-DRX, N=1, No SDT
	Case 14, FR1, DL+UL, 1.28 s I-DRX, N=1, w SDT
	Case 15, FR1, DL+UL, 1.28 s I-DRX, N=8, No SDT
	Case 16, FR1, DL+UL, 1.28 s I-DRX, N=8, w SDT
	Case 17, FR1, DL+UL, 10.24 s I-DRX, N=1, no SDT
	Case 18, FR1, DL+UL, 10.24 s I-DRX, N=1, w SDT
	Case 19, FR1, DL-only, 10.24 s I-DRX, N=1, UE-B, Ultra deep sleep
	Case 20, FR1, DL-only, 20.48 s I-DRX, N=1, UE-B, Ultra deep sleep
	Case 21, FR1, DL-only, 30.72 s I-DRX, N=1, UE-B, Ultra deep sleep

	Sleep state
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep

	DRX cycle
	10.24 s
	1.28 s
	1.28 s
	1.28 s
	1.28 s
	10.24 s
	10.24 s
	10.24 s
	20.48 s
	30.72 s

	paging reception
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate

	RS periodicity
	10.24 s
	1.28 s
	1.28 s
	1.28 s
	1.28 s
	10.24 s
	10.24 s
	10.24 s
	20.48 s
	30.72 s

	M-sample
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	RRM measurement
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	BWP switching
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Measurement reporting 
	No
	No
	No
	No
	No
	No
	No
	No(UE-B)
	No(UE-B)
	No(UE-B)

	implementation factor K
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}



	Evaluation assumption
	Case 22, FR1, DL-only, 10.24 s I-DRX, N=1, Ultra deep sleep
	Case 23, FR1, DL-only, 20.48 s I-DRX, N=1, Ultra deep sleep
	Case 24, FR1, DL-only, 30.72 s I-DRX, N=1, Ultra deep sleep
	Case 25, FR1, UL-only, 10.24 s I-DRX, N=1, Ultra deep sleep
	Case 26, FR1, UL-only, 20.48 s I-DRX, N=1, Ultra deep sleep
	Case 27, FR1, UL-only, 30.72 s I-DRX, N=1, Ultra deep sleep
	Case 28, FR1, DL+UL, 10.24 s I-DRX, N=1, Ultra deep sleep
	Case 29, FR1, DL+UL, 20.48 s I-DRX, N=1, Ultra deep sleep
	Case 30, FR1, DL+UL, 30.72 s I-DRX, N=1, Ultra deep sleep
	Case 31, FR1, UL-only, 10.24 s I-DRX, N=1, SRS preconfig.
	Case 18, FR1, DL+UL, 10.24 s I-DRX, N=1, SRS preconfig

	Sleep state
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Ultra Deep sleep
	Deep sleep
	Deep sleep

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

	paging reception
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate
	2ms, I-DRX periodicity, 10% paging rate

	RS periodicity
	10.24 s
	20.48 s
	30.72 s
	10.24 s
	20.48 s
	30.72 s
	10.24 s
	20.48 s
	30.72 s
	10.24 s
	10.24 s

	M-sample
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	RRM measurement
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	BWP switching
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Measurement reporting 
	CG-UL
	CG-UL
	CG-UL
	No
	No
	No
	No
	No
	No
	No
	No

	implementation factor K
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}
	K={1,4}


	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

	Case 1, Rel-17
	1.72
	K=1: 0.43 (Type A), 2.42 (Type B)
K=4: 1.72 (Type A), 9.69 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 2.21)

	Case 2, Rel-17
	1.53
	K=1: 0.48 (Type A), 2.72 (Type B)
K=4: 1.93 (Type A), 10.89 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 1.11)

	Case 3, Rel-17
	1.09
	K=1: 0.68 (Type A), 3.82 (Type B)
K=4: 2.72 (Type A), 15.29 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 4, Rel-17
	2.44
	K=1: 0.3 (Type A), 1.71 (Type B)
K=4: 1.21 (Type A), 6.83 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 5.17)

	Case 5, Rel-17
	1.62
	K=1: 0.45 (Type A), 2.57 (Type B)
K=4: 1.82 (Type A), 10.29 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 1.71)

	Case 6, Rel-17
	1.14
	K=1: 0.65 (Type A), 3.66 (Type B)
K=4: 2.6 (Type A), 14.62 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4)

	Case 7, Rel-17
	1.76
	K=1: 0.42 (Type A), 2.37 (Type B)
K=4: 1.68 (Type A), 9.47 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 2.53)

	Case 8, Rel-17
	6.99
	K=1: 0.1 (Type A), 0.6 (Type B)
K=4: 0.42 (Type A), 2.39 (Type B)
	No (min gap: 3.61)
	No (min gap: 9.61)

	Case 9, Rel-17
	1.53
	K=1: 0.48 (Type A), 2.72 (Type B)
K=4: 1.94 (Type A), 10.89 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 1.11)

	Case 10, Rel-17
	2.18
	K=1: 0.34 (Type A), 1.36 (Type B)
K=4: 1.36 (Type A), 7.64 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 4.36)

	Case 11, Rel-17
	1.09
	K=1: 0.68 (Type A), 3.82 (Type B)
K=4: 2.72 (Type A), 15.29 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4)

	Case 12, Rel-17
	1.75
	K=1: 0.42 (Type A), 2.38 (Type B)
K=4: 2.38 (Type A), 9.52 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 4.36)

	Case 13, Rel-17
	2.70
	K=1: 0.27 (Type A), 1.54 (Type B)
K=4: 1.09 (Type A), 6.17 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 5.83)

	Case 14, Rel-17
	7.76
	K=1: 0.09 (Type A), 0.54 (Type B)
K=4: 0.38 (Type A), 2.14 (Type B)
	No (min gap: 3.86)
	No (min gap: 9.86)

	Case 15, Rel-17
	1.63
	K=1: 0.45 (Type A), 2.55 (Type B)
K=4: 1.88 (Type A), 10.22 (Type B)
	Yes (Type B with K=4), No for the rest
	No (min gap: 1.78)

	Case 16, Rel-17
	2.26
	K=1: 0.33 (Type A), 1.86 (Type B)
K=4: 1.32 (Type A), 7.47 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 17, Rel-17
	1.19
	K=1: 0.62 (Type A), 3.5 (Type B)
K=4: 2.49 (Type A), 14 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 18, Rel-17
	1.85
	K=1: 0.4 (Type A), 2.25 (Type B)
K=4: 1.60 (Type A), 9 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 19, Rel-17
	1.06
	K=1: 0.7 (Type A), 3.93 (Type B)
K=4: 2.79 (Type A), 15.72 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 20, eDRX enhancement
	0.54
	K=1: 1.37 (Type A), 7.72 (Type B)
K=4: 5.49 (Type A), 30.86 (Type B)
	Yes (Type B with K=1 or 4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 21, eDRX enhancement
	0.36
	K=1: 2.05 (Type A), 11.57 (Type B)
K=4: 8.23 (Type A), 46.29 (Type B)
	Yes (Type B with K=1 or 4, or Type A with K=4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 22, Rel-17
	1.13
	K=1: 0.66 (Type A), 3.69 (Type B)
K=4: 2.62 (Type A), 14.75 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 23, eDRX enhancement
	0.57
	K=1: 1.29 (Type A), 7.31 (Type B)
K=4: 5.19 (Type A), 29.24 (Type B)
	Yes (Type B with K=1 or 4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 24, eDRX enhancement
	0.39
	K=1: 1.90 (Type A), 10.68 (Type B)
K=4: 7.60 (Type A), 42.73 (Type B)
	Yes (Type B with K=1 or 4, or Type A with K=4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 25, Rel-17
	1.06
	K=1: 0.7 (Type A), 3.93 (Type B)
K=4: 2.79 (Type A), 15.72 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 26, eDRX enhancement
	0.54
	K=1: 1.38 (Type A), 7.71 (Type B)
K=4: 5.48 (Type A), 30.86 (Type B)
	Yes (Type B with K=1 or 4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 27, eDRX enhancement
	0.37
	K=1: 2 (Type A), 11.26 (Type B)
K=4: 8.01 (Type A), 45.01 (Type B)
	Yes (Type B with K=1 or 4, or Type A with K=4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 28, Rel-17
	1.16
	K=1: 0.64 (Type A), 3.59 (Type B)
K=4: 2.56 (Type A), 14.37 (Type B)
	Yes (Type B with K=4)
	Yes (Type B with K=4), No for the rest

	Case 29, eDRX enhancement
	0.59
	K=1: 1.25 (Type A), 7.06 (Type B)
K=4: 5.02 (Type A), 28.25 (Type B)
	Yes (Type B with K=1 or 4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 30, eDRX enhancement
	0.40
	K=1: 1.85 (Type A), 10.41 (Type B)
K=4: 7.4 (Type A), 41.67 (Type B)
	Yes (Type B with K=1 or 4, or Type A with K=4)), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 31, SRS preconfiguration
	1.33
	K=1: 0.56 (Type A), 3.13 (Type B)
K=4: 2.23 (Type A), 12.53 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest

	Case 32, SRS preconfiguration
	1.42
	K=1: 0.52 (Type A), 2.93 (Type B)
K=4: 2.08 (Type A), 11.73 (Type B)
	Yes (Type B with K=4), No for the rest
	Yes (Type B with K=4), No for the rest


Table 3.3-3: Summary for UE power consumption results

Observation 1: Reducing the latencies involved in the legacy SDT procedure may significantly reduce the power consumption. 
Observation 2: Time-domain proximity of the PRS/SRS/Paging/Reporting-Opportunity reduces the power consumption by ensuring the UE stays in sleep mode longer times and reducing the need of sleep mode switches.
Observation 3: Increasing I-DRX and/or SRS periodicities would reduce the power consumption while keeping the latency-related QoS within the required targets (e.g. 20.48, 30.72 SRS periodicities and/or I-DRX).
Observation 4: If the location is needed at the UE, the smallest Power consumption is achieved for UE-based DL Positioning
Observation 5: If the location is needed at the network, the smallest Power consumption is achieved for UL-only Positioning
Observation 6: Positioning-related (re-)configuration(s) (e.g. SDT) increase significantly the power consumption, mainly due to increased latency and longer awake time for the devices. 
5 Conclusions
With regards to the topic of LPHAP positioning we make the following observations and proposals:
Observation 1: Reducing the latencies involved in the legacy SDT procedure may significantly reduce the power consumption. 
Observation 2: Time-domain proximity of the PRS/SRS/Paging/Reporting-Opportunity reduces the power consumption by ensuring the UE stays in sleep mode longer times and reducing the need of sleep mode switches.
Observation 3: Increasing I-DRX and/or SRS periodicities would reduce the power consumption while keeping the latency-related QoS within the required targets (e.g. 20.48, 30.72 SRS periodicities and/or I-DRX).
Observation 4: If the location is needed at the UE, the smallest Power consumption is achieved for UE-based DL Positioning
Observation 5: If the location is needed at the network, the smallest Power consumption is achieved for UL-only Positioning
Observation 6: Positioning-related (re-)configuration(s) (e.g. SDT) increase significantly the power.
Proposal 1: Support Positioning measurements in RRC Idle state. 
Proposal 2: For the purpose of reduced power consumption in RRC Inactive, the following can be beneficial: 
· Study ways of optimizing the SRS configuration/activation/request procedure(s) included in the UL/DL+UL RRC inactive positioning (e.g. SRS pre-configuration, RACH-based SRS request from the UE, paging-based SRS activation).
· Study ways for SRS transmission continuation after cell change in RRC Inactive (e.g., continuity of the configured SRS across cell change).
· Study PRS/SRS configuration restrictions & corresponding new UE capabilities for enabling reduced power consumption for RTT positioning.
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