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Introduction
In RAN1#110 meeting, the following agreements were achieved for LPHAP.
	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: 20000
· 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 contribution, we provide our views on the power consumption model for LPHAP and potential enhancement.


Discussion
1.1 eDRX cycle configuration
In RAN1#110 meeting, for the purpose of LPHAP evaluation, eDRX cycle of 20.48s and 30.72s are additionally considered as shown in the third last agreement listed in section 1. We agree longer eDRX cycle can further reduce power consumption for UE in RRC_INACTIVE state. However, it may have some other impacts, including synchronization, e.g. whether UE can still get sufficient synchronization, SFN indication, e.g. in the current specification, the length of system frame number (SFN) is 10 bits, ranges from 0 to 1023, and 20.48s/30.72s eDRX cycle may need MIB or SIB modification to inform UE in which Paging Hyperframe (one hyperframe is 10.24s) it is. 
In addition, in RAN#97e meeting, the WID RP-222675 for RedCAP is approved in which one enhancement bullet is to introduce >10.24s eDRX cycle for power saving. The description in the WID is copied in the below box.
	· Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2 and CT1 involvement


Considering the eDRX feature was introduced for RedCap in Rel-17 (finally can be used for non-RedCap UE as well), and to avoid redundant discussion between RedCap agenda and positioning agenda, we suggest not to further discuss the enhancement/evaluation on eDRX with >10.24s in positioning agenda. 
Proposal 1: eDRX cycle with > 10.24s should not be discussed in positioning agenda. 

1.2 Power consumption model for ultra-deep sleep
In the previous agreement as shown in section 1, an ultra-deep sleep state is considered for the purpose of LPHAP evaluation. There are two options proposed to evaluate the battery life:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· 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
In option 1, the suggested maximum additional transition energy is 20000, which is too large to maintain a expected battery life, the specific reason is as follows:
The relative power unit of deep sleep status is 1, the suggested additional transition energy for ultra-deep sleep 20000 is equivalent to maintain a length of 20000/1=20000 slots (10s for 30kHz SCS) for deep sleep. Furthermore, the suggested ultra-deep sleep power unit is 0.015, the additional transition energy for ultra-deep sleep 20000 is equivalent to maintain a length of 20000/0.015=1,333,333 slots (more than 600s for 30kHz SCS) for ultra-deep sleep status. The additional transition energy in option 1 accounts for a large portion in the whole positioning process. 
Furthermore, the value of 20000 is from NB-IOT for LTE UE in RRC idle state. Considering LTE idle UE usually needs looser synchronization, much less support bandwidth, and lower UE capability than NR UE, the parameters in option 1 as 20000 is not preferred.  
Observation 1: The maximum additional transition energy suggested in option 1 accounts for a very large portion in a eDRX cycle, which is too large to meet the battery lift requirement.
In option 2, the suggested additional transition energy for ultra-deep sleep is 450, which is equal to the additional transition energy in deep sleep state. Let us regard the relative power unit change of different states as a linear function (take linear function as an example to illustrate the relationship between time and power unit), the power consumption detail can be described as follows (based on the discussion for Rel-17 power consumption models).
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Figure 1 Power consumption description for ultra-deep sleep
The additional transition energy of ultra-deep sleep can be calculated as:
[bookmark: _Ref27030]XUS≈1/2×(Pw-PUS)×TUS					Equ. 1
where XUS is the additional transition energy of ultra-deep sleep, Pw is the relative power unit in wake up status, PUS is the relative power unit of ultra-deep sleep. 
[image: ]
Figure 2 Power consumption description for deep sleep
Similarly, the additional transition energy of deep sleep can be calculated as:
[bookmark: _Ref27040]XDS≈1/2×(Pw-PDS)×TDS					Equ. 2
where XDS is the additional transition energy of deep sleep, PDS is the relative power unit of deep sleep. 
Comparing the above mentioned two equations (Equ. 1 and Equ. 2), we have TUS＞TDS, PUS＜PDS , theoretically, XUS should be greater than XDS , i.e., XUS＞450.
Observation 2: The additional transition energy of ultra-deep sleep should be greater than that of deep sleep.
The previous agreement shows that for the purpose of LPHAP evaluation, an ultra-deep sleep state is considered. From the previous agreement, we can get the following summary:
[bookmark: _Ref28501][bookmark: _Ref30805]Table 1 UE power consumption during the state transition (to be determined)
	Sleep type
	Additional transition energy:
(Relative power x ms)
	Total transition time
	Relative Power Unit

	Ultra deep sleep
	XUS
	TUS
	PUS

	Deep sleep 
	450 (XDS) 
	20 ms (TDS) 
	1 (PDS) 

	Light sleep 
	100 (XLS) 
	6 ms (TLS) 
	20 (PLS) 

	Micro sleep 
	0 
	0 ms* 
	45


First, the parameters XUS, TUS and PUS listed in Table 1 should satisfy that the total energy consumption of ultra-deep sleep state is less than that of deep sleep state, i.e.,
[bookmark: _Ref27298]XUS+2TUS×PUS≤XDS+2TUS×PDS					Equ. 3
Second, through Observation 2, we can get that the additional transition energy for ultra-deep sleep should satisfy
[bookmark: _Ref27304]XUS＞450							Equ. 4
Combining the above mentioned equations (Equ. 1, Equ. 3 and Equ. 4), the transition model of ultra-deep sleep could be 
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms

Proposal 2: For the power consumption model in ultra-deep sleep state, option 2 is revised as:
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms


1.3 Evaluation results for TR38.859 (Rel-17)
The following parameters combine with TR 38.840 are adopted in our evaluation. 
[bookmark: _Ref30808]Table 2 UE power consumption during the state transition
	Sleep type
	Additional transition energy:
(Relative power x ms)
	Total transition time
	Relative Power Unit

	Deep sleep
	450(XDS)
	20ms(TDS)
	1(PDS)

	Light sleep 
	100 (XLS) 
	6 ms (TLS) 
	20 (PLS) 

	Micro sleep 
	0 
	0 ms* 
	45


2.3.1 DL-TDOA/AOD for UE based positioning
Detailed assumption
For UE based DL-TDOA/AOD positioning methods, PUSCH may not be needed because of no measurement reporting at UE side. So our assumption is shown as Figure 3. The current TR 38.840 assumes a deep sleep mode with 1 power unit per slot with the corresponding transition period.
[image: 图片1]
Figure 3 UE based DL positioning power model for cases [1-1] to [1-3]
The evaluation assumption in DL-TDOA/AOD for UE based positioning are listed as follows:
[bookmark: _Ref30831]Table 3 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UE based DL positioning 
(Rel-17)
	Evaluation assumption
	Case1-1, 3.5GHz,
UE-based DL positioning,
Device Type A
	Case1-2, 3.5GHz,
UE-based DL positioning,
Device Type B
	Case1-3, 3.5GHz,
UE-based DL positioning,
Device Type B

	Sleep state
	TR 38.840
	TR 38.840
	TR 38.840

	DRX cycle
	10.24s
	10.24s
	10.24s

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500

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

	Implementation factor K
	4
	2
	4


Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30841]Table 4 Power consumption of UE based DL positioning (cases [1-1] to [1-3])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1-1
[K=4,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	91.4%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22294
	100.0%

	
	Slot-averaged power unit
	1.088574219

	
	Battery life (in month)
	2.72187501

	Case 1-2
[K=2,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	91.4%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22294
	100.0%

	
	Slot-averaged power unit
	1.088574219

	
	Battery life (in month)
	7.655273467

	Case 1-3
[K=4,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	91.4%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22294
	100.0%

	
	Slot-averaged power unit
	1.088574219

	
	Battery life (in month)
	15.31054693


2.3.2 DL-TDOA/AOD for UE assisted positioning
Detailed assumption
For UE assisted DL-TDOA/AOD positioning methods, a CG-SDT is required at UE side to report the related measurement results. Our assumption towards the energy consumption in DL-TDOA/AOD UE assisted positioning power model is shown as follows: 
[image: 图片2]
Figure 4 UE assisted DL positioning power model for cases [1-4] to [1-6]
The evaluation assumption in DL-TDOA/AOD for UE based positioning are listed as follows:
[bookmark: _Ref30844]Table 5 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UE assisted DL positioning (Rel-17)
	Evaluation assumption
	Case1-4, 3.5GHz,
UE assisted DL positioning,
Device Type A
	Case1-5, 3.5GHz,
UE assisted DL positioning,
Device Type B
	Case1-6, 3.5GHz,
UE assisted DL positioning,
Device Type B

	Sleep state
	TR 38.840
	TR 38.840
	TR 38.840

	DRX cycle
	10.24s
	10.24s
	10.24s

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500

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

	Implementation factor K
	4
	2
	4


Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30847]Table 6 Power consumption of UE assisted DL positioning (cases [1-4] to [1-6])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1-4
[K=4,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	89.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22704
	100.0%

	
	Slot-averaged power unit
	1.10859375

	
	Battery life (in month)
	2.672722053

	Case 1-5
[K=2,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	89.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22704
	100.0%

	
	Slot-averaged power unit
	1.10859375

	
	Battery life (in month)
	7.517030773

	Case 1-6
[K=4,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Deep sleep
	1
	1
	20386
	20386
	20386
	89.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.0%

	
	Total (every power cycle)
	20480
	22704
	100.0%

	
	Slot-averaged power unit
	1.10859375

	
	Battery life (in month)
	15.03406155



2.3.3 UL-TDOA/AOA positioning
Detailed assumption
Our assumption towards the energy consumption in UL-TDOA/AOD positioning power model is shown as follows: 
[image: 图片3]
Figure 5 UL positioning power model for cases [1-7] to [1-9]
The evaluation assumption in UL-TDOA/AOA positioning are listed as follows:
[bookmark: _Ref30854]Table 7 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UL positioning (Rel-17)
	Evaluation assumption
	Case1-1, 3.5GHz,
UE-based DL positioning,
Device Type A
	Case1-2, 3.5GHz,
UE-based DL positioning,
Device Type B
	Case1-3, 3.5GHz,
UE-based DL positioning,
Device Type B

	Sleep state
	TR 38.840
	TR 38.840
	TR 38.840

	DRX cycle
	10.24s
	10.24s
	10.24s

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500

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

	Implementation factor K
	4
	2
	4


Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30857]Table 8 Power consumption of UL positioning (cases [1-7] to [1-9])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 1-7
[K=4,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.0%

	
	Deep sleep
	1
	2
	20426
	20426
	20426
	94.0%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.1%

	
	Total (every power cycle)
	20480
	21739
	100.0%

	
	Slot-averaged power unit
	1.061474609

	
	Battery life (in month)
	2.791364896

	Case 1-8
[K=2,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.0%

	
	Deep sleep
	1
	2
	20426
	20426
	20426
	94.0%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.1%

	
	Total (every power cycle)
	20480
	21739
	100.0%

	
	Slot-averaged power unit
	1.061474609

	
	Battery life (in month)
	7.850713771

	Case 1-9
[K=4,
C2=4500,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.0%

	
	Deep sleep
	1
	2
	20426
	20426
	20426
	94.0%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for deep sleep
	450
	40
	1
	40
	450
	2.1%

	
	Total (every power cycle)
	20480
	21739
	100.0%

	
	Slot-averaged power unit
	1.061474609

	
	Battery life (in month)
	15.70142754


2.3.4 Evaluation summary 
Summary of UE power consumption results for each evaluated case positioning are as follows:
[bookmark: _Ref391]Table 9 Summary for UE power consumption results (Rel-17)
	Evaluation case description
	Slot-averaged relative power unit (P2)
	Battery life (in month)
	Target requirements met? (Yes/No); If no, provide gaps

	
	
	
	6 months
	12 months

	Case 1-1
[Rel-17, UE based DL-TDOA/AOD,
K=4,C2=800,DRX cycle=10.24s]
	1.089
	2.722
	No[3.278]
	No[9.278]

	Case 1-2
[Rel-17, UE based DL-TDOA/AOD,
K=2,C2=4500,DRX cycle=10.24s]
	1.089
	7.655
	Yes
	No[4.345]

	Case 1-3
[Rel-17, UE based DL-TDOA/AOD,
K=4,C2=4500,DRX cycle=10.24]
	1.089
	15.311
	Yes
	Yes

	Case 1-4
[Rel-17, UE assisted DL-TDOA/AOD,
K=4,C2=800,DRX cycle=10.24s]
	1.109
	2.673
	No[3.327]
	No[3.927]

	Case 1-5
[Rel-17, UE assisted DL-TDOA/AOD,
K=2,C2=4500,DRX cycle=10.24s]
	1.109
	7.517
	Yes
	No[4.483]

	Case 1-6
[Rel-17, UE assisted DL-TDOA/AOD,
K=4,C2=4500,DRX cycle=10.24]
	1.109
	15.034
	Yes
	Yes

	Case 1-7
[Rel-17, UE assisted UL-TDOA/AOD,
K=4,C2=800,DRX cycle=10.24s]
	1.061
	2.791
	No[3.209]
	No[9.209]

	Case 1-8
[Rel-17, UE assisted UL-TDOA/AOD,
K=2,C2=4500,DRX cycle=10.24s]
	1.061
	7.851
	Yes
	No[4.149]

	Case 1-9
[Rel-17, UE assisted UL-TDOA/AOD,
K=4,C2=4500,DRX cycle=10.24]
	1.061
	15.701
	Yes
	Yes


In summary, we have the following evaluation observations:
Observation 3: In Rel-17, the battery life requirement of LPHAP device cannot be satisfied while applying device type A. 
Observation 4: In Rel-17, the evaluated battery life can meet the requirement for 12 months only when K=4 with device Type B. 
Observation 5: In Rel-17, the evaluated battery life can meet the requirement for 6 months when K≥2 with device Type B. 
Observation 6: In Rel-17, the power consumption of deep sleep accounts for very large proportion in the total power for LPHAP device. 

1.4 Evaluation results for TR38.859 (Rel-18)
The evaluation results are based on the following options (for ultra-deep sleep):
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· Option 3 (Revised Option 2):
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms
2.4.1 DL-TDOA/AOD for UE based positioning
Detailed assumption
For UE based DL-TDOA/AOD positioning methods, PUSCH may not be needed because of no measurement reporting is required at UE side. Our assumption towards the energy consumption in DL-TDOA/AOD UE based  positioning power model is shown as follows for evaluation cases 1-5: 
[image: ]
[bookmark: _Ref22011]Figure 6 UE based DL positioning power model for cases [2-1] to [2-5]
Furthermore, the following agreement is made to reduce the power consumption for LPHAP devices:
	Agreement of RAN1#110:
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.


The assumption towards the energy consumption in DL-TDOA/AOD UE based positioning power model while minimizing the gap between PRS measurement with paging or SSB is shown as follows for evaluation case 6: 
[image: 202209231616360252160230100574FD]
Figure 7 Power consumption model enhancement for case [2-6]
The evaluation assumption in DL-TDOA/AOD for UE based positioning are listed as follows:
[bookmark: _Ref30864]Table 10 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UE-based DL positioning (Rel-18)
	Evaluation assumption
	Case2-1, 3.5GHz,
UE-based DL positioning,
Device Type A
	Case2-2, 3.5GHz,
UE-based DL positioning,
Device Type B
	Case2-3, 3.5GHz,
UE-based DL positioning,
Device Type B
	Case2-4, 3.5GHz,
UE-based DL positioning,
Device Type A
	Case2-5, 3.5GHz,
UE-based DL positioning,
Device Type A
	Case2-6, 3.5GHz,
UE-based DL positioning,
Device Type A

	Sleep state Note
	Option 1
	Option 1
	Option 1
	Option 2
	Option 3
	Option 3

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

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	4.5ms/9slots

	T1 (hour)
	12
	12
	12
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500
	4500
	4500
	4500

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

	Implementation factor K
	1
	1
	1
	1
	1
	1

	[bookmark: MCCQCTEMPBM_00000221]Note: In this table, the detailed sleep state options are as follows:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· Option 3 (Revised Option 2):
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms


Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30867]Table 11 Power consumption of UE based DL positioning (cases [2-1] to [2-6])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-1
[K=1,
C2=800,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.5%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.5%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	91.5%

	
	Total (every power cycle)
	40960
	21859.06
	100.0%

	
	Slot-averaged power unit
	0.533668457

	
	Battery life (in month)
	1.388016719

	Case 2-2
[K=1,
C2=4500,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.5%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.5%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	91.5%

	
	Total (every power cycle)
	40960
	21859.06
	100.0%

	
	Slot-averaged power unit
	0.533668457

	
	Battery life (in month)
	7.807594044

	Case 2-3
[K=1,
C2=4500,
DRX cycle=30.72s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	6
	1
	6
	270
	1.2%

	
	Ultra-Deep sleep
	0.01
	1
	60586
	60586
	605.86
	2.7%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.5%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	90.6%

	
	Total (every power cycle)
	61440
	22063.86
	100.0%

	
	Slot-averaged power unit
	0.359112305

	
	Battery life (in month)
	11.60268421

	Case 2-4
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	9.5%

	
	PRS
	120
	1
	1
	1
	120
	5.7%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	10.8%

	
	Light sleep
	20
	27
	1
	27
	540
	25.6%

	
	Micro sleep
	45
	6
	1
	6
	270
	12.8%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	9.6%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	4.7%

	
	Ramp up and down for ultra deep sleep
	450
	50
	1
	50
	450
	21.3%

	
	Total (every power cycle)
	20480
	2111.76
	100.0%

	
	Slot-averaged power unit
	0.103113281

	
	Battery life (in month)
	7.183756852

	Case 2-5
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	9.3%

	
	PRS
	120
	1
	1
	1
	120
	5.6%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	10.6%

	
	Light sleep
	20
	27
	1
	27
	540
	25.2%

	
	Micro sleep
	45
	6
	1
	6
	270
	12.6%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	9.5%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	4.7%

	
	Ramp up and down for ultra deep sleep
	480
	50
	1
	50
	480
	22.4%

	
	Total (every power cycle)
	20480
	2141.76
	100.0%

	
	Slot-averaged power unit
	0.104578125

	
	Battery life (in month)
	7.083132737

	Case 2-6
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	10.0%

	
	PRS
	120
	1
	1
	1
	120
	6.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	11.4%

	
	Micro sleep
	45
	15
	1
	6
	270
	33.6%

	
	Ultra-Deep sleep
	0.01
	1
	20394
	20394
	203.94
	10.2%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	5.0%

	
	Ramp up and down for ultra deep sleep
	480
	50
	1
	50
	480
	23.9%

	
	Total (every power cycle)
	20480
	2006.94
	100.0%

	
	Slot-averaged power unit
	0.097995117

	
	Battery life (in month)
	7.558955609



2.4.2 DL-TDOA/AOD for UE assisted positioning
Detailed assumption
For UE assisted DL-TDOA/AOD positioning methods, a CG-SDT is required at UE side to report the related measurement results. Our assumption towards the energy consumption in DL-TDOA/AOD UE assisted positioning power model is shown as follows: 
[image: ]
[bookmark: _Ref30425]Figure 8 UE assisted DL positioning power model for cases [2-7] to [2-11]
The evaluation assumption in DL-TDOA/AOD for UE assisted positioning are listed as follows:
[bookmark: _Ref32636]Table 12 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UE assisted DL positioning (Rel-18)
	Evaluation assumption
	Case2-7, 3.5GHz,
UE-assisted DL positioning,
Device Type A
	Case2-8, 3.5GHz,
UE-assisted DL positioning,
Device Type B
	Case2-9, 3.5GHz,
UE-assisted DL positioning,
Device Type B
	Case2-10, 3.5GHz,
UE-assisted DL positioning,
Device Type A
	Case2-11, 3.5GHz,
UE-assisted DL positioning,
Device Type A

	Sleep state Note
	Option 1
	Option 1
	Option 1
	Option 2
	Option 3

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

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500
	4500
	4500

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

	Implementation factor K
	1
	1
	1
	1
	1

	Note: In this table, the detailed sleep state options are as follows:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· Option 3 (Revised Option 2):
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms



Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30873]Table 13 Power consumption of UE assisted DL positioning (cases [2-7] to [2-11])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-7
[K=1,
C2=800,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	89.8%

	
	Total (every power cycle)
	40960
	22269.06
	100.0%

	
	Slot-averaged power unit
	0.543678223

	
	Battery life (in month)
	1.362461673

	Case 2-8
[K=1,
C2=4500,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	89.8%

	
	Total (every power cycle)
	40960
	22269.06
	100.0%

	
	Slot-averaged power unit
	0.543678223

	
	Battery life (in month)
	7.66384691

	Case 2-9
[K=1,
C2=4500,
DRX cycle=30.72s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	2.2%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	60586
	60586
	605.86
	2.7%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	89.0%

	
	Total (every power cycle)
	61440
	22473.86
	100.0%

	
	Slot-averaged power unit
	0.365785482

	
	Battery life (in month)
	11.3910116

	Case 2-10
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	7.9%

	
	PRS reception
	120
	1
	1
	1
	120
	4.8%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	9.0%

	
	CG-SDT
	250
	2
	1
	2
	500
	19.8%

	
	Light sleep
	20
	27
	1
	27
	540
	21.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	7.1%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	8.1%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	4.0%

	
	Ramp up and down for ultra-deep sleep
	450
	50
	1
	50
	450
	17.8%

	
	Total (every power cycle)
	20480
	2521.76
	100.0%

	
	Slot-averaged power unit
	0.123132813

	
	Battery life (in month)
	6.01578674

	Case 2-11
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	7.8%

	
	PRS reception
	120
	1
	1
	1
	120
	4.7%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	8.9%

	
	CG-SDT
	250
	2
	1
	2
	500
	19.6%

	
	Light sleep
	20
	27
	1
	27
	540
	21.2%

	
	Micro sleep
	45
	4
	1
	4
	180
	7.1%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	8.0%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	3.9%

	
	Ramp up and down for ultra-deep sleep
	480
	50
	1
	50
	480
	18.8%

	
	Total (every power cycle)
	20480
	2551.76
	100.0%

	
	Slot-averaged power unit
	0.124597656

	
	Battery life (in month)
	5.945061593


2.4.3 UL-TDOA/AOA positioning
Detailed assumption
Our assumption towards the energy consumption in UL-TDOA/AOD UE assisted positioning power model is shown as follows: 
[image: ]
[bookmark: _Ref30889]Figure 9 UL positioning power model for cases [2-12] to [2-16]
The evaluation assumption in UL-TDOA/AOA for UE assisted positioning are listed as follows:
[bookmark: _Ref21365]Table 14 Low Power High Accuracy Positioning-Evaluation cases and assumptions in UE assisted UL positioning (Rel-18)
	Evaluation assumption
	Case2-12, 3.5GHz,
UE-assisted UL positioning,
Device Type A
	Case2-13, 3.5GHz,
UE-assistedUL positioning,
Device Type B
	Case2-14, 3.5GHz,
UE-assisted UL positioning,
Device Type B
	Case2-15, 3.5GHz,
UE-assisted UL positioning,
Device Type A
	Case2-16, 3.5GHz,
UE-assisted UL positioning,
Device Type A

	Sleep state Note
	Option 1
	Option 1
	Option 1
	Option 2
	Option 3

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

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500
	4500
	4500

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

	Implementation factor K
	1
	1
	1
	1
	1

	Note: In this table, the detailed sleep state options are as follows:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· Option 3 (Revised Option 2):
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms


Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30877]Table 15 Power consumption of UL positioning (cases [2-12] to [2-16])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-12
[K=1,
C2=800,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.1%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.1%

	
	Ultra-Deep sleep
	0.01
	2
	40146
	40146
	401.46
	1.9%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	94.1%

	
	Total (every power cycle)
	40960
	21264.46
	100.0%

	
	Slot-averaged power unit
	0.519151855

	
	Battery life (in month)
	1.426828649

	Case 2-13
[K=1,
C2=4500,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.1%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.1%

	
	Ultra-Deep sleep
	0.01
	2
	40146
	40146
	401.46
	1.9%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	94.1%

	
	Total (every power cycle)
	40960
	21264.46
	100.0%

	
	Slot-averaged power unit
	0.519151855

	
	Battery life (in month)
	8.025911153

	Case 2-14
[K=1,
C2=4500,
DRX cycle=30.72s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	SRS
	210
	1
	1
	1
	210
	1.0%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.1%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	1.0%

	
	Ultra-Deep sleep
	0.01
	2
	60626
	60626
	606.26
	2.8%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for ultra deep sleep
	20000
	800
	1
	800
	20000
	93.2%

	
	Total (every power cycle)
	61440
	21469.26
	100.0%

	
	Slot-averaged power unit
	0.34943457

	
	Battery life (in month)
	11.92402533

	Case 2-15
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	13.2%

	
	SRS
	210
	1
	1
	1
	210
	13.8%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	15.0%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	14.8%

	
	Ultra-Deep sleep
	0.01
	2
	20416
	20416
	204.16
	13.5%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for ultra deep sleep
	450
	50
	1
	50
	450
	29.7%

	
	Total (every power cycle)
	20480
	1517.16
	100.0%

	
	Slot-averaged power unit
	0.074080078

	
	Battery life (in month)
	9.999189519

	Case 2-16
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	12.9%

	
	SRS
	210
	1
	1
	1
	210
	13.6%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	14.7%

	
	Light sleep
	20
	0
	0
	0
	0
	0.0%

	
	Micro sleep
	45
	5
	1
	5
	225
	14.5%

	
	Ultra-Deep sleep
	0.01
	1
	20416
	20416
	204.16
	13.2%

	
	Ramp up and down for light sleep
	0
	0
	1
	0
	0
	0.0%

	
	Ramp up and down for ultra deep sleep
	480
	50
	1
	50
	480
	31.0%

	
	Total (every power cycle)
	20480
	1547.16
	100.0%

	
	Slot-averaged power unit
	0.075544922

	
	Battery life (in month)
	9.805301566


2.4.4 Multi-RTT positioning
Detailed assumption
Our assumption towards the energy consumption in multi-RTT positioning power model is shown as follows: 
[image: ]
[bookmark: _Ref31029]Figure 10 Multi-RTT positioning power model
The evaluation assumption in multi-RTT positioning are listed as follows:
[bookmark: _Ref30880]Table 16 Low Power High Accuracy Positioning-Evaluation cases and assumptions in multi-RTT positioning 
(Rel-18)
	Evaluation assumption
	Case2-17, 3.5GHz,
multi-RTT positioning,
Device Type A
	Case2-18, 3.5GHz,
multi-RTT positioning,
Device Type B
	Case2-19, 3.5GHz,
multi-RTT positioning,
Device Type B
	Case2-20, 3.5GHz,
multi-RTT positioning,
Device Type A
	Case2-21, 3.5GHz,
 multi-RTT positioning,
Device Type A

	Sleep state Note
	Option 1
	Option 1
	Option 1
	Option 2
	Option 3

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

	paging reception
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle
	1 paging per DRX cycle

	Time/slots between PRS and SSB
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots
	13.5ms/27slots

	T1 (hour)
	12
	12
	12
	12
	12

	C1 (mAh)
	4500
	4500
	4500
	4500
	4500

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

	Implementation factor K
	1
	1
	1
	1
	1



	Note: In this table, the detailed sleep state options are as follows:
· Option 1:
· The relative power unit: 0.015
· Additional transition energy: 20000
· Total transition time: 400ms
· Option 2:
· The relative power unit: 0.01
· Additional transition energy: 450;
· Total transition time: 25ms
· Option 3 (Revised Option 2):
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms



Evaluation results
The evaluation results are as follows:
[bookmark: _Ref30883]Table 17 Power consumption of multi-RTT positioning (cases [2-17] to [2-21])
	Evaluation case
	Power states
	Relative power unit
	Duration (in slots)
	Instances
	Sum Durations (in slots)
	Relative power
	Power ratio

	Case 2-17
[K=1,
C2=800,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	SRS
	210
	1
	1
	2
	420
	1.9%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.5%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	90.1%

	
	Total (every power cycle)
	40960
	22189.06
	100.0%

	
	Slot-averaged power unit
	0.541725098

	
	Battery life (in month)
	1.367373865

	Case 2-18
[K=1,
C2=4500,
DRX cycle=20.48s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	SRS
	210
	1
	1
	2
	420
	1.9%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	40106
	40106
	401.06
	1.8%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.5%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	90.1%

	
	Total (every power cycle)
	40960
	22189.06
	100.0%

	
	Slot-averaged power unit
	0.541725098

	
	Battery life (in month)
	7.691477993

	Case 2-19
[K=1,
C2=4500,
DRX cycle=30.72s]
	SSB sync
	50
	4
	1
	4
	200
	0.9%

	
	PRS reception
	120
	1
	1
	1
	120
	0.5%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	1.0%

	
	SRS
	210
	1
	1
	2
	420
	1.9%

	
	Light sleep
	20
	27
	1
	27
	540
	2.4%

	
	Micro sleep
	45
	4
	1
	4
	180
	0.8%

	
	Ultra-Deep sleep
	0.01
	1
	60586
	60586
	605.86
	2.7%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	0.4%

	
	Ramp up and down for ultra-deep sleep
	20000
	800
	1
	800
	20000
	89.3%

	
	Total (every power cycle)
	61440
	22393.86
	100.0%

	
	Slot-averaged power unit
	0.364483398

	
	Battery life (in month)
	11.43170494

	Case 2-20
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	8.2%

	
	PRS reception
	120
	1
	1
	1
	120
	4.9%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	9.3%

	
	SRS
	210
	1
	1
	2
	420
	17.2%

	
	Light sleep
	20
	27
	1
	27
	540
	22.1%

	
	Micro sleep
	45
	4
	1
	4
	180
	7.4%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	8.3%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	4.1%

	
	Ramp up and down for ultra-deep sleep
	450
	50
	1
	50
	450
	18.4%

	
	Total (every power cycle)
	20480
	2441.76
	100.0%

	
	Slot-averaged power unit
	0.119226563

	
	Battery life (in month)
	6.212883482

	Case 2-21
[K=1,
C2=800,
DRX cycle=10.24s]
	SSB sync
	50
	4
	1
	4
	200
	8.1%

	
	PRS reception
	120
	1
	1
	1
	120
	4.9%

	
	Paging
	50 (PPDCCH) 120(PPDCCH+PDSCH)
	4
	1
	4
	228
	9.2%

	
	SRS
	210
	1
	1
	2
	420
	17.0%

	
	Light sleep
	20
	27
	1
	27
	540
	21.8%

	
	Micro sleep
	45
	4
	1
	4
	180
	7.3%

	
	Ultra-Deep sleep
	0.01
	1
	20376
	20376
	203.76
	8.2%

	
	Ramp up and down for light sleep
	100
	12
	1
	12
	100
	4.0%

	
	Ramp up and down for ultra-deep sleep
	480
	50
	1
	50
	480
	19.4%

	
	Total (every power cycle)
	20480
	2471.76
	100.0%

	
	Slot-averaged power unit
	0.120691406

	
	Battery life (in month)
	6.137477089


2.4.5 Evaluation summary 
Summary of UE power consumption results for each evaluated case positioning are as follows:
[bookmark: _Ref30887]Table 18 Summary for UE power consumption results (Rel-18)
	Evaluation case description
	Slot-averaged relative power unit (P2)
	Battery life (in month)
	Target requirements met? (Yes/No); If no, provide gaps

	
	
	
	6 months
	12 months

	Case 2-1
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=800,DRX cycle=20.48s]
	0.534
	1.388
	No[4.612]
	No[10.612]

	Case 2-2
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=4500,DRX cycle=20.48s]
	0.534
	7.808
	Yes
	No[4.192]

	Case 2-3
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=4500,DRX cycle=30.72s]
	0.359
	11.603
	Yes
	No[0.397]

	Case 2-4
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.103
	7.184
	Yes
	No[4.816]

	Case 2-5
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.105
	7.083
	Yes
	No[4.917]

	Case 2-6 [enhancement]
[Rel-18, UE based DL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.098
	7.559
	Yes
	No[4.441]

	Case 2-7
[Rel-18, UE assisted DL-TDOA/AOD,
K=1,C2=800,DRX cycle=20.48s]
	0.544
	1.362
	No[4.638]
	No[10.638]

	Case 2-8
[Rel-18, UE assisted DL-TDOA/AOD,
K=1,C2=4500,DRX cycle=20.48s]
	0.544
	7.644
	Yes
	No[4.356]

	Case 2-9
[Rel-18, UE assisted DL-TDOA/AOD,
K=1,C2=4500,DRX cycle=30.72s]
	0.366
	11.391
	Yes
	No[0.609]

	Case 2-10
[Rel-18, UE assisted DL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.123
	6.016
	Yes
	No[5.984]

	Case 2-11
[Rel-18, UE assisted DL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.125
	5.945
	No[0.055]
	No[6.055]

	Case 2-12
[Rel-18, UL-TDOA/AOD,
K=1,C2=800,DRX cycle=20.48s]
	0.519
	1.427
	No[4.573]
	No[10.573]

	Case 2-13
[Rel-18, UL-TDOA/AOD,
K=1,C2=4500,DRX cycle=20.48s]
	0.519
	8.026
	Yes
	No[3.974]

	Case 2-14
[Rel-18, UL-TDOA/AOD,
K=1,C2=4500,DRX cycle=30.72s]
	0.349
	11.924
	Yes
	No[0.076]

	Case 2-15
[Rel-18, UL-TDOA/AOD
K=1,C2=800,DRX cycle=10.24s]
	0.074
	9.999
	Yes
	No[2.001]

	Case 2-16
[Rel-18, UL-TDOA/AOD,
K=1,C2=800,DRX cycle=10.24s]
	0.0755
	9.805
	Yes
	No[2.195]

	Case 2-17
[Rel-18, Multi-RTT positioning,
K=1,C2=800,DRX cycle=20.48s]
	0.542
	1.367
	No[4.633]
	No[10.633]

	Case 2-18
[Rel-18, Multi-RTT positioning,
K=1,C2=4500,DRX cycle=20.48s]
	0.542
	7.691
	Yes
	No[4.309]

	Case 2-19
[Rel-18, Multi-RTT positioning,
K=1,C2=4500,DRX cycle=30.72s]
	0.363
	11.432
	Yes
	No[0.568]

	Case 2-20
[Rel-18, Multi-RTT positioning.
K=1,C2=800,DRX cycle=10.24s]
	0.119
	6.213
	Yes
	No[5.787]

	Case 2-21
[Rel-18, Multi-RTT positioning,
K=1,C2=800,DRX cycle=10.24s]
	0.121
	6.137
	Yes
	No[5.863]


In summary, we have the following evaluation observations:
Observation 7: In Rel-18, the battery life requirement of LPHAP device cannot be satisfied in some evaluation cases, e.g. with too large transition energy for ultra-deep sleep mode, or with too short DRX cycle, or with too small C2. 
Observation 8: In Rel-18, the power consumption of LPHAP device is lower when PRS is configured close to SSB and PO.
Observation 9: In Rel-18, the evaluated battery life of option 1 can meet the requirement only when the DRX cycle is configured larger than 10.24s with device Type B. 
Observation 10: In Rel-18, the requirement of battery life for LPHAP device can be satisfied in most cases while adopting option 2 and revised option 2 with 10.24s DRX cycle for device Type A.
Observation 11: Smaller additional transition energy of ultra-deep sleep increases the battery life of LPHAP device.
Observation 12: Longer DRX cycle configuration can improve the battery life of LPHAP device.
Observation 13: In Rel-18, the number of transition times resulting in the power consumption accounts for very large proportion in the total power for LPHAP device. 

1.5 Potential enhancements for LPHAP
2.5.1 Paging early indication for inactive/idle state
In Rel-17, DCI 2_7 has been introduced to notify the paging early indication (PEI) and TRS availability indication for one or more UEs.  
A UE can be provided the following for detection of a DCI format 2_7 in RRC_IDLE state or in RRC_INACTIVE state [12, TS 38.331]
-	a search space set, by pei-SearchSpace, to monitor PDCCH for detection of DCI format 2_7 according to a Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by pei-FrameOffset, from the start of a frame to the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] 
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI-2-7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by po-NumPerPEI
Specifically, PEI is used to indicate whether UE needs to wake up and monitor its paging occasion. If no paging for the UE, then power reduction gain is achieved.
Meanwhile, in RAN4#104e meeting, the following agreement has been achieved that all PRS will be received within one or two windows in RRC_INACTIVE state. 
	Agreement of RAN4#104-e:
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources within a PFL are within up to 2 separate windows within Tavailable, where each window is up to 10ms.


Figure 8 illustrates the motivation of PEI involved in Rel-17 and the PRS windows introduced by RAN4. To reduce power consumption, it is better to configure PRS windows close to PO, then UE can wake up once and receive both PRS and PO. However, if PEI indicates UE skip monitoring PO, UE still needs to transit in active state to receive PRS, the power reduction gain will be small. 
To further reduce power consumption, we propose to tie the reception of PO and the PRS reception in order to reduce UE transition times. That is, UE either receives both PRS and PO or receive nothing. 
[bookmark: _GoBack][image: 图片1]
Figure 11 PO and PRS reception indicated by PEI
Proposal 3: To reduce transition times, UE should either receive both PO and PRS or receive nothing.
2.5.2 PRS configuration 
One most straightforward way is to further reduce the PRS duration in RRC_INACTIVE/RRC_IDLE for LPHAP UE. This can be achieved by LMF to configure concise PRS configuration, for example, the PRS frequency layer for LPHAP UE is limited to 1, or the configured TRP number is reduced, etc. The prerequisite is that LMF needs to know this is a LPHAP UE. Note that this doesn’t mean LMF is aware of LPHAP UE’s RRC active/inactive state, because we assume LPHAP UE is always in RRC_INACTIVE/RRC_IDLE state.
For PRS configuration in Rel-16 [2], the size of PRS in time domain  and comb size  have already been supported. However, LPHAP devices have a high-demanding requirement on power consumption, which means a more flexible pattern is needed for energy saving. 
Hence, for the purpose of power saving and lower complexity, we support the following aspects for the design of PRS for LPHAP
· Support 1-symbol PRS for less PRS duration 
· Support the comb size {24, 48}. More UEs’ PRS can be multiplexed in the same symbol if larger comb size is supported, a shorter PRS duration is achieved.  
It should be noted that most promising scenarios for RAT-dependent positioning are indoor scenarios where the distances between UE and TRPs are not too far, hence 1-symbol PRS and larger comb size would be sufficient. 
To verify the positioning accuracy of the above new PRS configuration, we provide our results for InF-SH scenario in FR2 as the follows:
[image: ][image: ]
Figure 12 1-symbol PRS vs. 2-symbol PRS (for comb size=2)
[image: ][image: ]
 Figure 13 Comb size = 2 vs. comb size 24
As shown in the figures, there is no much performance loss caused by less PRS symbol and larger comb size in InF-SH scenario. 
Proposal 4: Support the following enhancement for PRS configuration:
· Support 1-symble PRS/SRS 
· Support the comb size {24, 48}
Specifically, if 1-symbol PRS is supported, the PRS duration can be at least half of Rel-17. Then the power consumption will be less. To model the power consumption while configuring shorter PRS duration, we suggest using 0.75 to scale down the power unit where 0.75 refers to the model of single slot SSB compared with two slot SSB in TR 38.840. 
[image: ]
Figure 14 PRS duration and power consumption difference
Observation 14: Support of 1-symbol PRS can further reduce the power consumption of PRS measurement. 
2.5.3 Less SRS reconfiguration
In Rel-17, the following agreements are achieved:
	Agreement of RAN2#116-bis:
· The SRSp configuration is considered as invalid if TA is not valid.
· When cell reselection is performed and UE initiates RRC resume procedure to the cell which is different from the cell in which the SRSp is configured, the TA timer configuration for SRS should be released.
· The SRSp configuration is released when the UE sends RRCResumeRequest to a cell other than the cell where it is released to RRC_INACTIVE state.
Agreement of RAN2#117:
· TA timer configuration of SRS for positioning (SRSp) is invalidated upon any cell reselection (i.e. even if the UE does not initiate the RRC resume procedure) 


These agreements indicate that, the SRS configuration for RRC_INACTIVE is only restricted in the serving cell that the UE connects lastly. If UE moves to another cell and cell re-selection is performed while UE still needs positioning (which is very likely to happen in a large factory area as use case 6 indicates), UE has to reach to RRC_CONNECTED to receive new SRS configuration embedded in RRC reconfiguration. As a common knowledge, the most significant UE power consumption comes from power state transfer (e.g., from light sleep state to active state), so the frequent state transition will lead to a huge power waste. 
The evaluation result in our previous proposal proves that the power consumed by state transition in cell re-selection accounts for a large proportion. Therefore, Rel-18 should further enhance the UE mobility of UL positioning in RRC_INACTIVE/RRC_IDLE, to reduce the power consumption.
Proposal 5: Rel-18 should further enhance the UE mobility in RRC_INACTIVE/RRC_IDLE to reduce the power consumption for UL positioning, e.g. reduce SRS reconfiguration. 
2.5.4 Architecture for LPHAP
In Rel-17, we agreed to support deferred MT-LR in RRC_INACTIVE, that is, firstly UE receives the deferred MT-LR request in RRC_CONNECTED period, and then UE keeps detecting positioning service events and may trigger event report in the subsequent RRC_INACTIVE period. The agreement made in RAN2#114 is shown as follows:
	 Agreement of RAN2#114:
· Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 
· Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
· If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 
· Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 


It can be seen that in Rel-17, only if UE initiates UL SDT can UE receive LCS message smoothly in RRC_INACTIVE without transmitting to RRC_CONNECTED. That is to say, the prerequisite of supporting MT-LR in RRC_INACTIVE is that UE should firstly initiated UL SDT. However, positioning service from LCS client will trigger at any time, in the meanwhile core network does not know UE’s RRC state and UE’s SDT status. Note that usually SDT active period takes small percentage of the whole RRC_INACTIVE period, random LCS/LPP messages related positioning may lead to frequent RAN paging and UE has to wake up frequently from RRC_INACTIVE. Thus, it is rather a waste of power.
To reduce the power consumption of the network-initiated positioning request, Rel-18 will further support MT-LR for SDT in RRC_INACTIVE state. Below shows the Rel-18 WID [5] of Mobile Terminated-Small Data Transmission (MT-SDT):
	· Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
· Note: Data transmission in DL within paging message is not in scope of this WI.  


MT-SDT is an approach to trigger DL message transmission by the NG-RAN node in RRC_INACTIVE, where the DL message can also convey the LCS/LPP message generated at core network for positioning. Then, UE doesn’t need to transition from RRC_INACTIVE state to RRC_CONNECTED state for power saving purpose in the case when positioning service is triggered by network. That is to say, MT-SDT facilitates the enhancement of MT-LR in RRC_INACTIVE. With such approach, the power consumption for initial access as shown in our previous proposal can be saved. 
Proposal 6: Support MT-LR for positioning via MT-SDT in RRC_INACTIVE in Rel-18.

Conclusion
In this contribution for LPHAP positioning, we focus on the power consumption model for LPHAP and potential enhancement. The observations and proposals are as follows:
Observation 1: The maximum additional transition energy suggested in option 1 accounts for a very large portion in a eDRX cycle, which is too large to meet the battery lift requirement.
Observation 2: The additional transition energy of ultra-deep sleep should be greater than that of deep sleep.
Observation 3: In Rel-17, the battery life requirement of LPHAP device cannot be satisfied while applying device type A. 
Observation 4: In Rel-17, the evaluated battery life can meet the requirement for 12 months only when K=4 with device Type B. 
Observation 5: In Rel-17, the evaluated battery life can meet the requirement for 6 months when K≥2 with device Type B. 
Observation 6: In Rel-17, the power consumption of deep sleep accounts for very large proportion in the total power for LPHAP device. 
Observation 7: In Rel-18, the battery life requirement of LPHAP device cannot be satisfied in some evaluation cases, e.g. with too large transition energy for ultra-deep sleep mode, or with too short DRX cycle, or with too small C2. 
Observation 8: In Rel-18, the power consumption of LPHAP device is lower when PRS is configured close to SSB and PO.
Observation 9: In Rel-18, the evaluated battery life of option 1 can meet the requirement only when the DRX cycle is configured larger than 10.24s with device Type B. 
Observation 10: In Rel-18, the requirement of battery life for LPHAP device can be satisfied in most cases while adopting option 2 and revised option 2 with 10.24s DRX cycle for device Type A.
Observation 11: Smaller additional transition energy of ultra-deep sleep increases the battery life of LPHAP device.
Observation 12: Longer DRX cycle configuration can improve the battery life of LPHAP device.
Observation 13: In Rel-18, the number of transition times resulting in the power consumption accounts for very large proportion in the total power for LPHAP device. 
Observation 14: Support of 1-symbol PRS can further reduce the power consumption of PRS measurement. 

Proposal 1: eDRX cycle with > 10.24s should not be discussed in positioning agenda. 
Proposal 2: For the power consumption model in ultra-deep sleep state, option 2 is revised as:
· The relative power unit: 0.01
· Additional transition energy: 480;
· Total transition time: 25ms
Proposal 3: To reduce transition times, UE should either receive both PO and PRS or receive nothing.
Proposal 4: Support the following enhancement for PRS configuration:
· Support 1-symble PRS/SRS 
· Support the comb size {24, 48}
Proposal 5: Rel-18 should further enhance the UE mobility in RRC_INACTIVE/RRC_IDLE to reduce the power consumption for UL positioning, e.g. reduce SRS reconfiguration. 
Proposal 6: Support MT-LR for positioning via MT-SDT in RRC_INACTIVE in Rel-18.
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