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	Version
	Author
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	V001
	Feature lead 
	https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/Coverage%20excel%20sheet/Coverage%20excel%20sheet%20V35_mtk2_SONY.xlsx

	V002
	Feature lead
	https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/Coverage%20excel%20sheet/Coverage%20excel%20sheet%20V46_SS3_Ericsson2.zip

	V004
	Feature lead
	https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/Coverage%20excel%20sheet/Coverage%20excel%20sheet%20V49_HW%26HiSi2_CATT.xlsx
· Main changes include
· Incorporate updated results from MTK, HW and CATT
· Address comments from companies
· Add observation for the cases which cannot achieve comparable coverage
· Add back reference MIL for legacy channels
· Clarify simulation assumptions in the notes in multiple places


	V005
	Feature lead
	https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/Coverage%20excel%20sheet/Coverage%20excel%20sheet%20V52_HW%26HiSi_vivo.xlsx
· Main changes include
· Added Huawei's Urban redcap, Rural normal UE, and Rural redcap results, and updated observations and bar charts accordingly
· Corrected the information in the correction factor table for HUAWEI, and MTK.
· Added vivo 2 results, which reflect the information related to X, Y, and array gain in the large table above, as well as in the bar charts of each chapter, but not in the observation
· Added the results of ref NR channel Samsung
· A tdoc (R1-2307833) is submitted based on this version for RAN1#114

	V006
	Feature lead
	https://www.3gpp.org/ftp/TSG_RAN/WG1_RL1/TSGR1_114/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/02.Coverage%20Excel%20Sheet/Coverage%20excel%20sheet%20V53_vivo_Ericsson3.zip
· Main changes include
· Ericsson results for Rural Added


	V007
	Feature lead
	· Main changes include
· Incorrectly using pathloss value instead of MIL for Huawei’s results, now FL corrected it.
· Update some figures which are not clear
· Other changes

	V008
	Feature lead
	· Main changes include
· Corrections from MTK and ZTE based on Coverage excel sheet V56_mtk_ZTE5.xlsx
· MTK correct the antenna gain for MR and LR


	V009
	Feature lead
	· Main changes include
· Updated Qualcomm results based on Coverage excel sheet V57_ZTE5_QC.xlsx

· Revert MTK results to V47
· Add summary Table for Results are not close to target NR ref channel.


	V010
	Feature lead
	· Main changes include
· Updated interdigital results based on V59
· Categorize the LP-WUS option with ‘OOK-4 with concentrated waveform’ under the section for OFDM-based LP-WUS, according to feedback from Huawei.


[bookmark: _Toc136521997]Introduction
[bookmark: _Toc529948047]This document summarizes coverage evaluation results for LP-WUS. The excel sheet for evaluation results is
https://www.3gpp.org/ftp/TSG_RAN/WG1_RL1/TSGR1_114/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/02.Coverage%20Excel%20Sheet
Old versions are placed here,
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.11(FS_NR_LPWUS)/9.11.1/Evaluation%20Results/Coverage%20excel%20sheet
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5.1 [bookmark: _Toc136522057]
Coverage
Comparison between LP-WUS and NR reference channel
<Editor’s Note: Further check correction factor in link budget template> 
When summarizing the inputs for coverage evaluation, it is found that the correction factor is not aligned which may impact the compassion between NR channel and LP-WUS. Hence, the moderator suggests companies to further look into it.
· Correction factor for Transmitter Array gain and receiver array gain.
According to TR 38.830(output of R17 coverage enhancement SI), Array gain correction factors are explained as follows
	[image: ]
Figure 4.1-1: gNB antenna gain modelling for TDL channel model option 1
Antenna gain component 2 = 10 * log 10(N/k)-1,
where 1 is a correction factor to account for various non-idealities impacting the actual gain of antenna gain component 2, and reported by companies.
For TDL channel model option 1, option 2 and CDL channel model, the gain of antenna gain components 3 and 4 is expressed by:
Antenna gain component 3 + Antenna gain component 4 = Antenna Element Gain + 10 * log 10(M/N) -2.
where 2 is a correction factor to account for various non-idealities impacting the actual gain of antenna gain component 3, and reported by companies.


In link budget template, the correction factor should be provided in the following rows 
- (4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)      (corresponding to 2 at transmitter)
- (5b) antenna gain correction factor at antenna gain component 2 of transmitter (dB) Note: zero for uplink            (corresponding to 1 at transmitter)
- (11b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)       (corresponding to 2 at receiver)
- (11bis-b) antenna gain correction factor at antenna gain component 2 of receiver (dB) Note:  zero for downlink       (corresponding to 1 at receiver)

However, moderator observes that, paging PDCCH, WUS and Msg3 are not aligned within one company, which may impact the coverage comparison between LP-WUS and reference NR channel. The correction factors for Urban scenario from companies are summarized in the following table.



Notes：2.65+8 means 1+2, and both 1 and 2 are provided with none-zero value.

7 companies assume same correction factors for WUS and reference NR channel, while 4 companies use different correction factors. 
Moderator suggests companies to further look into it.

Summary of the performance gap between LP-WUS and NR reference channel 
The results are summarized in section 8.2.2 and section 8.2.3. A subset of the results are selected to draw observations for comparison between coverage of LP-WUS and reference NR channel. The selection and comparison are performed based on following criterion.	Comment by Ericsson1: Thank you for providing the draft. Some initial comments for section 8.2.1 below

1) The delta between reference-channel-MIL and lp-wus-MIL can be shown but the corresponding reference-channel-MIL and LP-WUS-MIL should also be included (there were separate Tables for these in previous version but seems deleted now). Without this information, whether the delta variation between sources is due to WUS performance difference or reference channel MIL difference  will not be clear.
[FL] it is added back, which is previously incorrectly deleted.
2) The last criteria -- "If no samples can fulfil the above condition, the observation is not provided", -  this seems to imply that only results with LP-WUS coverage gap (Y) within 1dB of reference channel are included in summary. Even if results show that there is large coverage gap for certain channels, (e.g., PDCCH AL16) the corresponding observation should be made and the results included in the summary.
[FL]:When no company shows any configurations of LP-WUS outperforms reference channel, add an observation as Ericsson suggested. 

3) Results with many different evaluation results are grouped together without mentioning the differences. Some examples -- 

a) If WUR for OOK-based-WUS  is based on envelop detection for all companies or whether some companies assumed I/Q based WUR is not clear from the results.
[FL]: FL observe that all sources which report receiver architectures with I/Q are OFDM based WUS, hence FL feel no need to highlight this information.

b) NF assumed by companies is different
[FL]: FL find the all the NF values provided are within the value set in previous agreements and reported by companies, which also does not preclude other values.

c) the power pooling assumption (within OFDM symbol) between companies seems to be different.
[FL]: FL did not find power pooling related information reported by company in coverage evaluation.

d) whether tx diversity gain (?? dB) for OOK was assumed by some companies is not clear from the results.
[FL]: the tx diversity gain is reflected in the required SNR, and other details are not provided by companies.

e) some companies assumed FAR = 0.1% while others assumed FAR = 1% 
[FL]: FL will further check, if this will make any differences and will provide update.

f) 2.4GHz and 4GHz results are seem to be merged (Rural and Urban are separated)
[FL]: FL observes that the MIL for 2.6G Hz and 4GHz are very close, i.e., less than 0.5dB difference, hence we merge these two scenarios.

At least major differences like those above (and the differences in reference MIL) have to be reflected in the summary..

  
· The relative difference for MIL gap between LP-WUS and NR channel is calculated per each company.
· If companies only report MIL of NR reference channel or only MIL of LP-WUS, no performance gap can be derived from input from this company.
· If company only input Msg3 results, and PDCCH results is not provided, only performance gap between LP-WUS and MSG3 can be derived from this company.
· To find whether LP-WUS can achieve similar to or better then MIL of reference NR channels per each companies’ results and then observe the amount of resources required per bit in LP-WUS required for LP-WUS, the following is considered,
· Only when (MIL margin of LP-WUS is defined as Y= (MIL of LP-WUS – MIL of NR channel), and only when Y>= -1dB, the LP-WUS sample is considered to have similar to or better than reference NR channels.
· If there are multiple samples fulfil above condition from one company, only the sample with minimum resource per bit is kept to draw conclusion.
· The resource required per bit is provided in terms of X MHz*Symbol/bit. For example, if X= 8.64 and WUS BW is 4.32MHz, it means 2 OFDM symbols are required for LP-WUS to achieve MIL similar to or better then that of NR channel.
· If no samples can fulfil the above condition (i.e. Y<-1dB), the observation is not providedobservation is drawn based on the range of X and Y value across companies..
· If multiple results were provided by one company, the result with minimum abs(Y) value is selected

The summary of the observation is provided in the following Table 8.2 -1. In each case, only the samples fulfil above condition are collected, where company A: [X (MHz*Symbol/bit), Y (dB)] means company A results show LP-WUS configuration with X MHz*Symbol/bit can achieve MIL similar to or better than MIL of reference channel, and the MIL of LP-WUS – MIL of ref channel is Y dB.
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Table 8.2.1 -1 Summary of the performance gap between LP-WUS and NR reference channel	Comment by Feature lead: Table will not be captured in the TR
	[bookmark: _Hlk143195318]Company: [X (MHz*Symbol/bit), Y (dB)]
	OOK 
	FSK
	OFDM

	
	Results
	Observation
	Results
	Observation
	Results
	Observation

	Urban
	Normal UE
	AL16,4Rx
	--
	8.2.2.18.2.2.1
	--
	8.2.2.58.2.2.5
	--
	8.2.2.9



	
	
	AL8,4Rx
	ZTE: [46.08, -0.4]

ZTE: [46.08, -0.4]


	8.2.2.1
X = 46.08, Y  = -0.4, reported by 1 source.8.2.2.1
· X = 46.08, Y  = -0.4, reported by 1 source.
	--
	
	ZTE: [34.56, 2.59]
SS: [0.31, 2.08]
ZTE: [34.56, -0.33]	Comment by Feature lead: Updated based on V55	Comment by Feature lead: This table will not he captured in the TR. 
SS: [0.31, 2.08]

	8.2.2.9
· X = 34.56, Y  = 2.59, reported by 1 source.
· X = 0.31, Y  = 2.08, reported by 1 source.X = 34.56, Y  = -0.33, reported by 1 source.
· X = 0.31, Y  = 2.08, reported by 1 source.

	
	
	AL16,2Rx
	--
	
	--
	
	E///: [17.28, -0.71]
SS: [0.31, 2.18]

E///: [17.28, -0.71]
SS: [0.31, 2.18]


	8.2.2.9
· X = 17.28, Y  = -0.71, reported by 1 source.
· X = 0.31, Y  = 2.18, reported by 1 source.

· X = 17.28, Y  = -0.71, reported by 1 source.
· X = 0.31, Y  = 2.18, reported by 1 source.


	
	
	AL8,2Rx
	E///: [604.8, 0.91]
vivo: [28.8, -0.53]
E///: [604.8, 0.91]
vivo: [28.8, -0.53]

	8.2.2.1
· X = 28.8, Y  = -0.53, reported by 1 source.
· X = 604.8, Y  = 0.91, reported by 1 source.X = 28.8, Y  = -0.53, reported by 1 source.
· X = 604.8, Y  = 0.91, reported by 1 source.
	--
	8.2.2.5
	E///:[17.28, 1.79]
SS: [0.31, 5.38]
vivo: [18, 0.02]

E///:[17.28, 1.79]
SS: [0.31, 5.38]
vivo: [18, 0.02]


	8.2.2.9
· X = 0.31, Y  = 5.38, reported by 1 source.
X = 17.28~18, Y  = 0.02~1.79, reported by 2 sources.
· X = 0.31, Y  = 5.38, reported by 1 source.
· X = 17.28~18, Y  = 0.02~1.79, reported by 2 sources.

	
	
	Msg3
	E///: [604.80, 1.94] (Msg3 with 4dB HARQ gain)

Huawei: [8.64, -0.93]
MTK: [17.28, 0.06]
Samsung: [3.24, 3.23]
vivo: [1.8, 2.2]
ZTE: [2.88, 0.78]
CATT: [8.64, 1.79]
Vivo2: [4.32, -0.99] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

Vivo: [0.9, 0.68] (ρ=3dB)
Xiaomi: [3.24, 1.24] (ρ=3dB)
CATT: [4.32, -0.61] (ρ=3dB)E///: [604.80, 1.94] (Msg3 with 4dB HARQ gain)
Interdigital: [8.64, 11.97]
Huawei: [4.32, 1.39]
MTK: [17.28, 0.06]
Samsung: [3.24, 3.23]
vivo: [1.8, 2.2]
ZTE: [2.88, 0.78]
CATT: [8.64, 1.79]
Vivo2: [4.32, -0.99] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

Vivo: [0.9, 0.68] (ρ=3dB)
Xiaomi: [3.24, 1.24] (ρ=3dB)
CATT: [4.32, -0.61] (ρ=3dB)
	8.2.2.3
· X = 1.8~8.64, Y = -0.93~3.23, reported by 5 source, no power boosting for LP-WUS;
· X = 17.28, Y  = 0.06, reported by 1 sources, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X = 604.80, Y  = 1.94, reported by 1 sources, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH and no power boost for LP-WUS.
· X=0.9~4.32, Y=-0.61~1.24, reported by 3 sources, assuming 3dB power boosting for LP-WUS.
· X = 1.8~8.64, Y  = 0.78~11.97, reported by 6 source, no power boosting for LP-WUS;
· X = 17.28, Y  = 0.06, reported by 1 sources, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X = 604.80, Y  = 1.94, reported by 1 sources, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH and no power boost for LP-WUS.
· X=0.9~4.32, Y=-0.61~1.24, reported by 3 sources, assuming 3dB power boosting for LP-WUS.
· 
	CATT: [4.32, -0.31] 
Huawei: [12.96, 0.17]
MTK: [25.92, 0.04]

CATT: [4.32, -0.31] 
Huawei: [12.96, 0.17]
MTK: , [25.92, 0.04]


	8.2.2.7
· X=4.32, Y=-0.31, reported by 1 source.
· X= 12.96, Y=-0.17 reported by 1 source.
· X= 25.92, Y=-0.04, reported by one source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=4.32, Y=-0.31, reported by 1 source.
· X= 12.96, Y=-0.17 reported by 1 source.
· X= 25.92, Y=-0.04, reported by one source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· 
	E///: [17.28, -0.58] (Msg3 with 4dB HARQ gain)
Huawei: [1.8, 0.06]
MTK: [1.08,-0.24]
Samsung: [0.31, 16.01]
vivo: [3.6, 4.84]
ZTE: [4.32, 5.82]
vivo2: [3.6, 0.84] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)


E///: [17.28, -0.58] (Msg3 with 4dB HARQ gain)
Huawei: [1.8, 0.06]
MTK: [1.08,-0.24]
Samsung: [0.31, 16.01]
vivo: [3.6, 4.84]
ZTE: [4.32, 2.2]
vivo2: [3.6, 0.84] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)



	8.2.2.11
· X= 0.31~4.32, Y=0.06~16.01 reported by 4 sources.
· X= 1.08, Y=-0.24, reported by one source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.58, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.X= 0.31~4.32, Y=0.06~16.01 reported by 4 sources.
· X= 1.08, Y=-0.24, reported by one source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.58, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.

	
	Redcap UE
	AL16,2Rx
	--
	
	--
	
	--
	

	
	
	AL8, 2Rx
	--
	
	--
	
	--
	

	
	
	AL16,1Rx
	E///:[604.8, 1.41]
QC: [92.16, 0.47]
CATT: [4.32, -0.31] 


E///:[604.8, 1.41]
QC: [120.96, 1.48]
CATT: [4.32, -0.31] 



	8.2.2.2
· X=4.32, Y=-0.31, reported by 1 source.
· X = 92.16, Y = 0.47, reported by 1 source.
X = 604.8, Y = 1.41, reported by 1 source.8.2.2.2
· X=4.32, Y=-0.31, reported by 1 source.
· X = 120.96, Y = 1.48, reported by 1 source.
· X = 604.8, Y = 1.41, reported by 1 source.
	CATT: [4.32, 2.92]
CATT: [4.32, 2.92]

	8.2.2.6
· X=4.32, Y=2.92, reported by 1 source.

8.2.2.6
· X=4.32, Y=2.92, reported by 1 source.


	E///: [17.28,2.92]
vivo: [7.2, -0.48]
SS:[0.43, 1.2]


E///: [17.28,2.92]
vivo: [7.2, -0.48]
SS:[0.43, 1.2]



	8.2.2.10
· X=0.43, Y=1.2, reported by 1 source
· X=7.2, Y=-0.48, reported by 1 source.
X= 17.28, Y=-2.92, reported by 1 source.
· X=0.43, Y=1.2, reported by 1 source
· X=7.2, Y=-0.48, reported by 1 source.
· X= 17.28, Y=-2.92, reported by 1 source.

	
	
	AL8, 1Rx
	E///:[ 60.48, -0.89]
MTK: [60.48, -0.92]
SS:[12.96, -0.02]
vivo: [7.2, -0.7]
ZTE:[ 5.76, 0.12]
CATT: [4.32, 1.32]



E///:[ 60.48, -0.89]
MTK: [60.48, -0.92]
SS:[12.96, -0.02]
vivo: [7.2, -0.7]
ZTE:[ 5.76, 0.12]
CATT: [4.32, 1.32]




	· 8.2.2.2X=4.32~7.2, Y=-0.7~1.32, reported by 3 sources.
· X=12.96~60.48, Y=-0.92~-0.02, reported by 3 sources.

· X=4.32~7.2, Y=-0.7~1.32, reported by 3 sources.
· X=12.96~60.48, Y=-0.92~-0.02, reported by 3 sources.

	CATT: [4.32, -0.12]
MTK:[51.84, 0.18]

CATT: [4.32, -0.12]
MTK:[51.84, 0.18]


	· 8.2.2.6X=4.32, Y=-0.12, reported by 1 source.
X= 51.84, Y=0.18, reported by 1 source. 
· X=4.32, Y=-0.12, reported by 1 source.
· X= 51.84, Y=0.18, reported by 1 source. 
	E///: [17.28, 4.99]
MTK: [2.16, 0.48]
SS: [0.31, 9.28] 
vivo: [3.6, -0.33]
ZTE: [4.32, 0.97]

E///: [17.28, 4.99]
MTK: [2.16, 0.48]
SS: [0.31, 9.28] 
vivo: [3.6, -0.33]
ZTE: [8.64, 0.51]


	8.2.2.10
· X= 0.31~4.32, Y=-0.33~9.28, reported by 4 sources.
· X=17.28, Y=4.99, reported by 1 source.
· X= 0.31~8.64, Y=-0.33~9.28, reported by 4 sources.
· X=17.28, Y=4.99, reported by 1 source.


	
	
	Msg3
	E///:  [604.8, 1.94] (Msg3 with 4dB HARQ gain)
MTK: [17.28, 0.06]
QC: [11.52, 0.16]
SS: [3.24, 1.72]
vivo: [1.8, 2.2]
ZTE: [2.88, 0.78]
CATT: [8.64, 1.79]
Huawei: [8.64, -0.93]

Vivo2:[2.52, 2.24] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

CATT: [4.32, -0.61] (ρ=3dB)
vivo: [0.9, 0.68] (ρ=3dB)
xiaomi: [3.24, 1.24] (ρ=3dB)
vivo2:[1.68, 2.24] (ρ=3dB) (assumes BS array gain correction for LP-WUS 4dB more than Msg3)
E///:  [604.8, 1.94] (Msg3 with 4dB HARQ gain)
MTK: [30.24, 2.36]
QC: [120.96, 7.17]
SS: [3.24, 1.72]
vivo: [1.8, 2.2]
ZTE: [2.88, 0.78]
CATT: [8.64, 1.79]
Huawei: [4.32, 1.39]

Vivo2:[2.52, 2.24] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

CATT: [4.32, -0.61] (ρ=3dB)
vivo: [0.9, 0.68] (ρ=3dB)
xiaomi: [3.24, 1.24] (ρ=3dB)
vivo2:[1.68, 2.24] (ρ=3dB) (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

	8.2.2.4
· X=1.8~11.52, Y=-0.93~2.2, reported by 6 sources, no power boosting for LP-WUS.
· X=17.28, Y=0.06, reported by 1 sources, no power boosting for LP-WUS, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=604.8, Y=1.94, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
· X=0.9~4.32, Y=-0.61~1.24, reported by 3 sources, assuming 3dB power boosting for LP-WUS.
· X=1.8~8.64, Y=0.78~2.2, reported by 5 sources, no power boosting for LP-WUS.
· X=30.24, Y=2.36, reported by 1 sources, no power boosting for LP-WUS, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=120.96, Y=7.17, reported by 1 source, no power boosting for LP-WUS.
· X=604.8, Y=1.94, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
· X=0.9~4.32, Y=-0.61~1.24, reported by 3 sources, assuming 3dB power boosting for LP-WUS.
· 
	CATT: [4.32, -0.31]
MTK: [25.92, 0.04]
Huawei: [4.32, -0.43]

CATT: [4.32, -0.31]
MTK: [25.92, 0.04]
Huawei: [4.32, -0.43]


	8.2.2.8
· X=4.32, Y=-0.43~-0.31, reported by 2 sources.
· X=25.92, Y=0.04, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=4.32, Y=-0.43~-0.31, reported by 2 sources.
· X=25.92, Y=-0.01, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.

	E///: [17.28, -0.53] (Msg3 with 4dB HARQ gain)
MTK: [1.08, -0.24]
SS: [0.31, 18.03]
vivo: [3.6, 6.84]
ZTE: [4.32, 5.82]
Huawei: [1.8, 0.06]

Vivo2: [3.6, 2.84] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)

E///: [17.28, -0.53] (Msg3 with 4dB HARQ gain)
MTK: [1.08, -0.24]
SS: [0.31, 18.03]
vivo: [3.6, 6.84]
ZTE: [4.32, 2.2]
Huawei: [1.8, 0.06]

Vivo2: [3.6, 2.84] (assumes BS array gain correction for LP-WUS 4dB more than Msg3)


	8.2.2.12
· X= 0.31~4.32, Y=~18.03, reported by 4 sources.
· X= 1.08, Y=-0.24, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.53, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.X= 0.31~4.32, Y= 0.06~18.03, reported by 4 sources.
· X= 1.08, Y=-0.24, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.53, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.

	Rural
	Normal UE
	AL16,4Rx
	--
	
	--
	
	--
	

	
	
	AL8,4Rx
	--
	
	--
	
	--
	

	
	
	AL16,2Rx
	vivo: [69.12, -0.96]
vivo: [69.12, -0.96]

	8.2.3.1
· X =69.12, Y =-0.96, reported by 1 source.
8.2.3.1
· X =69.12, Y =-0.96, reported by 1 source.

	--
	
	--
	8.2.3.98.2.3.9

	
	
	AL8,2Rx
	vivo: [28.8, 0.09]
ZTE: [46.08, -0.25]
vivo: [28.8, 0.09]
ZTE: [46.08, -0.25]

	8.2.3.1
· X =28.8 ~ 46.08, Y =-0.25 ~ 0.09, reported by 2 sources.

· X =28.8 ~ 46.08, Y =-0.25 ~ 0.09, reported by 2 sources.

	--
	
	vivo: [7.2, -0.29]
ZTE: [34.56, -0.18]
vivo: [7.2, -0.29]
ZTE: [34.56, -0.18]

	8.2.3.9
· X =34.56, Y =-0.18, reported by 1 source.
· X =7.2, Y =-0.29, reported by 1 source.

· X =34.56, Y =-0.18, reported by 1 source.
· X =7.2, Y =-0.29, reported by 1 source.


	
	
	Msg3
	vivo: [1.8, 1.07]
ZTE: [2.88, 4.71]
Huawei: [8.64, -0.37]
Ericsson: [120.96, 1.56] (Msg3 with 4dB HARQ gain)

vivo: [0.9, -0.49] (ρ=3dB)
xiaomi: [3.02, -0.04] (ρ=3dB)
vivo: [1.8, 1.07]
ZTE: [2.88, 4.71]
interdigital: [4.32, 15.37]
Huawei: [4.32, 1.95]
Ericsson: [120.96, 1.56] (Msg3 with 4dB HARQ gain)

vivo: [0.9, -0.49] (ρ=3dB)
xiaomi: [3.02, -0.04] (ρ=3dB)

	8.2.3.3
· X =1.8 ~ 8.64, Y =-0.37 ~ 4.71, reported by 3 sources, no power boosting for LP-WUS.
· X =0.9 ~ 3.02, Y=-0.49~-0.04, reported by 2 sources, 3dB power boosting for LP-WUS.
X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.8.2.3.3
· X =1.8 ~ 4.32, Y =1.07 ~ 15.37, reported by 4 sources, no power boosting for LP-WUS.
· X =0.9 ~ 3.02, Y=-0.49~-0.04, reported by 2 sources, 3dB power boosting for LP-WUS.
· X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
	Huawei: [4.32, 0.13]Huawei: [4.32, 0.13]
	8.2.3.7
X =4.32, Y=0.13, reported by 1 source
· X =4.32, Y=0.13, reported by 1 source
	vivo: [3.6, 3.8]
ZTE: [2.16, 4.36]
Huawei: [1.8, 0.62]
vivo: [3.6, 3.8]
ZTE: [2.16, 1.5]	Comment by Feature lead: Updated based on V55
Huawei: [1.8, 0.62]

	8.2.3.11
· X =1.8 ~ 3.6, Y =0.62 to 4.36, reported by 3 sources.X =1.8 ~ 3.6, Y =0.35 to 3.8, reported by 3 sources.

	
	Redcap UE
	AL16,2Rx
	--
	
	--
	
	--
	

	
	
	AL8, 2Rx
	--
	
	--
	
	--
	

	
	
	AL16,1Rx
	QC: [184.32, 1.92]
QC: [120.96, 0.92]	Comment by Feature lead: Updated based on V57

	8.2.3.2
X =184.32, Y =1.92, reported by 1 source8.2.3.2
· X =120.96, Y =0.92, reported by 1 source
	--
	
	vivo: [7.2, -0.28]
vivo: [7.2, -0.28]

	 
8.2.3.10
X =7.2, Y =-0.28, reported by 1 source.

· X =7.2, Y =-0.28, reported by 1 source.

	
	
	AL8, 1Rx
	vivo: [3.78, -0.32]
ZTE: [11.52, -0.62]
vivo: [3.78, -0.32]
ZTE: [11.52, -0.62]
Ericsson: [241.92, 1.1]

	· 8.2.3.2X =3.78 ~ 11.52, Y =-0.62 ~ -0.32, reported by 2 source.

· X =3.78 ~ 11.52, Y =-0.62 ~ -0.32, reported by 2 source.
· 
	--
	
	vivo: [3.6, -0.21]
ZTE: [17.28, 3.7]
vivo: [3.6, -0.21]
ZTE: [17.28, 0.25]	Comment by Feature lead: Updated based on V55

	8.2.3.10
· X =3.6 ~ 17.28, Y =-0.21 ~ 3.7, reported by 2 source.X =3.6 ~ 17.28, Y =-0.21 ~ 0.25, reported by 2 source.

	
	
	Msg3
	QC: [0.72, 0.65]
vivo: [1.8, 1.07]
ZTE: [2.88, 4.71]
Huawei: [8.64, -0.37]
Ericsson: [120.96, 1.56] (Msg3 with 4dB HARQ gain)


Vivo:[0.9, -0.49] (ρ=3dB)
Xiaomi: [3.02, -0.04] (ρ=3dB)
QC: [5.76, 6.65]
vivo: [1.8, 1.07]
ZTE: [2.88, 4.71]
Huawei: [4.32, 1.95]
Ericsson: [120.96, 1.56] (Msg3 with 4dB HARQ gain)


Vivo:[0.9, -0.49] (ρ=3dB)
Xiaomi: [3.02, -0.04] (ρ=3dB)

	8.2.3.4
· X =0.72 ~ 8.64, Y =-0.37 ~ 4.71, reported by 4 sources, no power boosting for LP-WUS.
· X=0.9~3.02, Y= -0.49~-0.04, 3dB power boosting for LP-WUS reported by 2 sources.
X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.8.2.3.4
· X =1.8 ~ 5.76, Y =1.07 ~ 6.65, reported by 4 sources, no power boosting for LP-WUS.
· X=0.9~3.02, Y= -0.49~-0.04, 3dB power boosting for LP-WUS reported by 2 sources.
· X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
	Huawei: [4.32, 0.13]Huawei: [4.32, 0.13]
	8.2.3.8
X =4.32, Y=0.13, reported by 1 source
· X =4.32, Y=0.13, reported by 1 source
	vivo: [3.6, 3.8]
ZTE: [2.16, 4.36]
Huawei: [1.8, 0.62]

vivo: [3.6, 3.8]
ZTE: [2.16, 1.5]	Comment by Feature lead: Updated based on V55
Huawei: [1.8, 0.62]


	8.2.3.12
· X =1.8 ~ 3.6, Y =0.62 to 4.36, reported by 3 sources.X =1.8 ~ 3.6, Y =0.62 to 3.8, reported by 3 sources.


[bookmark: _Toc136522059]
<Editor’s Note: The text for observation part in section 8.2.2 and 8.2.3 will be updated according to the Table 8.2.1 -1 > 

NR Coverage for comparison	Comment by Feature lead: HW results for hybrid OOK+OFDM should be moved to OFDM section (check offline)	Comment by Feature lead: Marked as OFDM in this version
The NR coverage for comparison are provided in the following tables
Table 8.2.1 - 2 NR Coverage, Urban, Normal UE
	　
	Source
	Scenarios
	AL16, 4Rx
	AL8, 4Rx
	AL16, 2Rx
	AL8, 2Rx
	AL16, 1RX
	AL8, 1RX
	PUSCH  eMBB
	PUSCH Msg3

	Normal UE
	vivo
	Urban 2.6GHz
	　
	　
	154.94 
	152.33 
	　
	　
	138.28 
	vivo:141.85 
vivo2:145.85

	
	Nokia
	Urban 2.6GHz
	166.27 
	164.28 
	162.86 
	160.74 
	　
	　
	137.62 
	147.20 

	
	xiaomi
	Urban 4GHz
	　
	　
	162.65 
	159.84 
	　
	　
	130.69 
	146.77 

	
	Huawei
	Urban 2.6GHz
	　
	　
	　
	　
	　
	　
	　
	149.61 

	
	OPPO
	Urban 2.6GHz
	　
	　
	　
	163.54 
	　
	　
	135.88 
	　

	
	CATT
	Urban 2.6GHz
	158.80 
	　
	　
	　
	　
	　
	　
	147.83 

	
	Ericsson
	Urban 2.6GHz
	159.96 
	157.26 
	156.76 
	154.26 
	　
	　
	　
	153.23 

	
	Samsung
	Urban 4GHz
	168.30 
	162.21 
	162.11 
	158.91 
	　
	　
	　
	146.26 

	
	Interdigital
	Urban 2.6Ghz
	　
	　
	165.55 
	　
	　
	　
	　
	135.46 

	
	ZTE
	Urban 2.6GHz
	　
	162.54 
	　
	　
	　
	　
	　
	151.53 

	
	MTK
	Urban 2.6GHz
	160.81 
	158.31 
	　
	　
	　
	　
	142.51 
	148.73 


Note: “vivo2” assumes UL 4dB correction factor better than DL, “vivo” assumes UL and DL same correction factor in coverage evaluation template. For the figures in section 8.2.2 and 8.2.3, the meanings of 'vivo' and 'vivo 2' refer to this.
Table 8.2.1 - 3 NR Coverage, Urban, Redcap UE
	　
	Company Name
	Scenarios 
	AL16, 4Rx
	AL8, 4Rx
	AL16, 2Rx
	AL8, 2Rx
	AL16, 1RX
	AL8, 1RX
	PUSCH 
eMBB
	PUSCH Msg3

	Redcap UE
	vivo
	Urban 2.6GHz
	　
	　
	　
	　
	148.72 
	146.02 
	134.96 
	vivo:138.85 
vivo2: 142.85

	
	Nokia
	Urban 2.6GHz
	　
	　
	159.86 
	157.74 
	156.61 
	153.17 
	134.62 
	144.20 

	
	QC
	Urban 2.6GHz
	　
	　
	　
	　
	152.96 
	　
	　
	147.27 

	
	Intel
	Urban 2.6GHz
	　
	　
	　
	　
	157.81 
	　
	　
	　

	
	CATT
	Urban 2.6GHz
	　
	　
	　
	　
	144.60 
	142.90 
	　
	147.83 

	
	Ericsson
	Urban 2.6GHz
	　
	　
	　
	　
	153.76 
	151.06 
	　
	153.23 

	
	xiaomi
	Urban 4GHz
	　
	　
	　
	　
	156.40 
	153.11 
	127.69 
	143.77 

	
	ZTE
	Urban 2.6GHz
	　
	　
	　
	　
	　
	153.38 
	　
	148.53 

	
	MTK
	Urban 2.6GHz
	　
	　
	　
	　
	154.61 
	152.11 
	142.51 
	148.73 

	
	Samsung
	Urban 4GHz
	　
	　
	　
	　
	155.35 
	152.01 
	　
	143.26 

	
	Huawei
	Urban 2.6GHz
	
	
	
	
	
	
	
	146.61	Comment by Xiaodong Shen: Correct mistake in V006


Note: “vivo2” assumes UL 4dB correction factor better than DL, “vivo” assumes UL and DL same correction factor in coverage evaluation template. For the figures in section 8.2.2 and 8.2.3, the meanings of 'vivo' and 'vivo 2' refer to this.
Table 8.2.1 - 4 NR Coverage, Rural, Normal UE
	　
	Company Name
	Scenarios 
	AL16, 4Rx
	AL8, 4Rx
	AL16, 2Rx
	AL8, 2Rx
	AL16, 1RX
	AL8, 1RX
	PUSCH 
eMBB
	PUSCH Msg3

	Normal UE
	vivo
	Rural 700MHz
	　
	　
	154.99 
	152.32 
	　
	　
	143.97 
	143.60 

	
	Nokia
	Rural 700MHz
	　
	　
	154.73 
	152.75 
	　
	　
	138.97 
	140.20 

	
	xiaomi
	Rural 700MHz
	　
	　
	157.36 
	154.24 
	　
	　
	134.78 
	140.76 

	
	Interdigital
	Rural 700Mhz
	　
	　
	　
	　
	154.35 
	　
	　
	133.27 

	
	ZTE
	Rural 700MHz
	　
	　
	　
	150.00 
	　
	　
	　
	135.23 

	
	Huawei
	Rural 700MHz
	
	
	
	
	
	
	
	145.3	Comment by Xiaodong Shen: Correct mistake in V006

	
	Ericsson
	Rural 700MHz
	
	
	156.63
	
	
	
	
	148.97



Table 8.2.1 - 5 NR Coverage, Rural, Redcap UE
	　
	Company Name
	Scenarios 
	AL16, 4Rx
	AL8, 4Rx
	AL16, 2Rx
	AL8, 2Rx
	AL16, 1RX
	AL8, 1RX
	PUSCH 
eMBB
	PUSCH Msg3

	Redcap UE
	vivo
	Rural 700MHz
	　
	　
	　
	　
	149.31 
	146.61 
	140.97 
	140.60 

	
	Nokia
	Rural 700MHz
	　
	　
	151.73 
	149.75 
	149.45 
	145.48 
	135.97 
	136.09 

	
	QC
	Rural 700MHz
	　
	　
	　
	　
	153.72 
	　
	　
	138.99 

	
	xiaomi
	Rural 700MHz
	　
	　
	　
	　
	150.59 
	146.80 
	131.78 
	137.76 

	
	ZTE
	Rural 700MHz
	　
	　
	　
	　
	　
	143.46 
	　
	132.23 

	
	Huawei
	Rural 700MHz
	
	
	
	
	
	
	
	142.3	Comment by Xiaodong Shen: Correct mistake in V006

	
	Ericsson
	Rural 700MHz
	
	
	
	
	152.83
	
	
	148.97



It can be observed that for a given NR channel, there is a MIL difference among companies. One of the reasons contributes to this difference could be the different assumptions for antenna gain corrections for gNB Tx and Rx. The assumed antenna gain correction values used by companies for link budget evaluation is summarized as in Table 8.2.1-6	Comment by Feature lead: Added according to offline discussion. 
Table 8.2.1-6 Antenna gain correction value (dB) in the link budget evaluation
	
	Urban
	Rural

	Company
	PDCCH
	WUS
	Msg3
	PUSCH
	PDCCH
	WUS
	Msg3
	PUSCH

	E///
	6
	6
	4
	NA
	4
	4
	4
	NA

	vivo
	2.65+8
	2.65+8
	Vivo: 2.65+8
Vivo2: 2.65+4
	0
	2.65
	2.65
	2.65
	0

	Huawei
	NA
	10.06
	4.04
	NA
	NA
	10.06
	4.04
	NA

	Nokia
	5.77
	NA
	5.77
	5.77
	5.68
	NA
	5.68
	5.68

	OPPO
	1.5
	1.5
	NA
	0
	NA
	NA
	NA
	NA

	Xiaomi
	5.77
	3
	5.77
	5.77
	3
	3
	0
	NA

	QC
	8.05
	8
	3
	NA
	0
	0
	0
	NA

	MTK
	8
	8
	4.04
	NA
	NA
	NA
	NA
	NA

	CATT
	8
	8
	8
	NA
	NA
	NA
	NA
	NA

	ZTE
	2.95
	2.95
	2.95
	NA
	7.55
	7.55
	7.55
	NA

	InterDigital
	5.77
	2.65+8
	0
	NA
	5.68
	2.65
	0
	NA

	Samsung	Comment by Feature lead: Keep the table, add one sentence to explain the table. 
	5.77
	5.77
	5.77
	NA
	NA
	NA
	NA
	NA



[bookmark: _Toc136522058]Results for Urban
In the evaluation, FAR of 0.1% and 1% can be used by companies. 	Comment by Feature lead: Added according to offline discussion
The LP-WUR noise figure assumed for coverage evaluation is
· For OOK based LP-WUS, 12~20dB
· For FSK based LP-WUS, 12~20dB
· For OFDM based LP-WUS, 9~15dB
· 
[bookmark: _OOK,_Urban,_normal][bookmark: _Toc136522060]OOK, Urban, normal UE, PDCCH
Table 8.2.2.1 - 1 Gap with PDCCH AL16, 4RX, Urban, MR is normal UE	Comment by Feature lead: Updated based on V55

[image: ][image: ]

No samples with MIL comparable to corresponding NR reference channel is provided.
[bookmark: _Hlk143617748]Observation:
For normal UE and urban scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL16, 4Rx for paging
· 5 sources  show that with the LP-WUS resource of X=8.64~604.8 MHz*Symbol/bit , the MIL margin Y is -17.72~-4.79 dB.
· ‐	4 sources provided results but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy PDCCH AL16, 4Rx for paging.	Comment by Feature lead: X and Y range is provided even for the case where the submitted result cannot show comparable MIL between LP-WUS and legacy channel. 
Same apply to the whole document. 

Table 8.2.2.1 - 2 Gap with PDCCH AL8, 4RX, Urban, MR is normal UE	Comment by Feature lead: Updated based on V55

[image: ]
[image: ]
[bookmark: _[Observation_8.2-1]]Observation::	Comment by Ericsson1: The observation does not reflect results from all the sources. Several sources show coverage gap (Y) larger than 1dB for comparable/larger WUS resources (X). This aspect should be captured in the observation (same comment for other applicable observations of TP)
For normal UE and Urban scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL8, 4Rx for paging
One source shows it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) with LP-WUS of For Normal UE in Urban, based on the results, one out of four sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8, 4RX for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X = 46.08 MHz*Symbol/bit, MIL margin Y = -0.4dB, Y  = -0.4, reported by 1 source.
· 3 other sources show that with the LP-WUS resource of X=12.96~604.8 MHz*Symbol/bit , the MIL margin Y is -7.22~-2.09 dB.
· 3 other sources also provided results but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.	Comment by Feature lead: 我筛选之后的图，跟上图不一致


Table 8.2.2.1 - 3 Gap with PDCCH AL8, 2RX, Urban, MR is normal UE
[image: ]
Observation:
For normal UE and Urban scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL8, 2Rx for paging
· Two sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB)
· One source show the resource of LP-WUS X = 28.8 MHz*Symbol/bit, MIL margin Y=-0.53dB
· One source show the resource of LP-WUS X = 604.8 MHz*Symbol/bit, MIL margin Y=0.91dB
· 3 other sources show that with the LP-WUS resource of X=0.72~12.96 MHz*Symbol/bit , the MIL margin Y is -9.76~-3.92 dB.

For Normal UE in Urban, based on the results, two out of five sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better)  than PDCCH AL8, 2RX for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X = 28.8, Y  = -0.53, reported by 1 source.
· X = 604.8, Y  = 0.91, reported by 1 source.
· 3 other sources also provided results but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.


[bookmark: _OOK,_Urban,_Redcap_1][bookmark: _Toc136522061]OOK, Urban, Redcap UE, PDCCH
Table 8.2.2.2 - 1 Gap with PDCCH AL16, 1RX

[image: ]
[image: ]
Observation:	Comment by Feature lead: Updated based on V57

For RedCap UE and Urban scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL16, 1Rx for paging
· 3 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB)
· One source show the resource of LP-WUS X = 4.32 MHz*Symbol/bit, MIL margin Y=-0.31dB
· One source show the resource of LP-WUS X = 92.16 MHz*Symbol/bit, MIL margin Y=0.47dB
· One source show the resource of LP-WUS X = 604.8 MHz*Symbol/bit, MIL margin Y=1.41dB
· 5 other sources show that with the LP-WUS resource of X=3.02~60.48 MHz*Symbol/bit , the MIL margin Y is -13.85~-1.49 dB.

For RedCap UE in Urban, based on the results, three out of eight sources OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL16, 1RX for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X=4.32, Y=-0.31, reported by 1 source.
· 
· X = 120.96, Y = 1.48, reported by 1 source.
· X = 604.8, Y = 1.41, reported by 1 source.
· 5 other sources also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.

Table 8.2.2.2 - 2 Gap with PDCCH AL8, 1RX

[image: ]

Observation:
For RedCap UE and Urban scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL8, 1Rx for paging
· 6 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB)
· 3 sources show the resource of LP-WUS X = 4.32~7.2 MHz*Symbol/bit, MIL margin Y=-0.7~1.32 dB
· 3 sources show the resource of LP-WUS X = 12.96~60.48 MHz*Symbol/bit, MIL margin Y=-0.92~-0.02dB
· 1 source show that with the LP-WUS resource of X=3.02 MHz*Symbol/bit , the MIL margin Y is -3.74 dB.

For RedCap UE in Urban, based on the results, six out of seven sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8, 1RX for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X=4.32~7.2, Y=-0.7~1.32, reported by 3 sources,.
· X=12.96~60.48, Y=-0.92~-0.02, reported by 3 sources.
· Another source also provided results  but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.


[bookmark: _OOK,_Urban,_Normal_1][bookmark: _Toc136522062]OOK, Urban, Normal UE, Msg.3
Table 8.2.2.3 OOK, Urban, Normal UE, Msg.3
[image: ]
[image: ]
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[image: ]
Observation:

For Normal UE in Urban, based on the results, all eleven sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better)  thancomparable MIL (i.e.MIL margin Y>=-1dB) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· 5 sources show that, with LP-WUS resource X = 1.8~8.64 MHz*Symbol/bit, MIL margin Y = -0.93~3.23dB, assuming no power boosting for LP-WUS;
· 1 source show that, with LP-WUS resource X=17.28 MHz*Symbol/bit, MIL margin Y=0.06dB, reported by 1 sources, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X = 1.8~8.64, Y  = 0.78~11.97, reported by 6 source, no power boosting for LP-WUS;
· X = 17.28, Y  = 0.06, reported by 1 sources, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· 1 source show that, with LP-WUS resource X=604.8 MHz*Symbol/bit, MIL margin Y=1.94dB, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH and no power boost for LP-WUS
· 3 sources show that, with LP-WUS resource X=0.9~4.32 MHz*Symbol/bit, MIL margin Y=-0.61dB~1.24dB, assuming 3dB power boosting for LP-WUS
· X = 604.80, Y  = 1.94, reported by 1 sources, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH and no power boost for LP-WUS.
· X=0.9~4.32, Y=-0.61~1.24, reported by 3 sources, assuming 3dB power boosting for LP-WUS.


[bookmark: _OOK,_Urban,_Redcap]OOK, Urban, Redcap UE, Msg.3
Table 8.2.2.4 OOK, Urban, Redcap UE, Msg.3
[image: ]
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[image: ]	Comment by Feature lead: Correct mistake for figure and observation, the results are segmented to two figures
Observation:	Comment by Feature lead: Correct mistake and updated based on V57
For Redcap UE in Urban, based on the results, all eleven sources show OOK based LP-WUS is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) thancomparable coverage (YdB better) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where

[bookmark: _Hlk142766956]
· 6 sources show that, with LP-WUS resource X=1.8~11.52 MHz*Symbol/bit, MIL margin Y =-0.93dB~2.2dB, assuming no power boosting for LP-WUS
· 1 source show that with LP-WUS resource X=1.8~8.64, Y=0.78~2.2, reported by 5 sources, no power boosting for LP-WUS.
· X=4.3230.2417.28 MHz*Symbol/bit, MIL margin Y=2.360.06dB, reported by 1 sources, assuming no power boosting for LP-WUS, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· 1 source show that with LP-WUS resource X=120.96, Y=47.17, reported by 1 source, no power boosting for LP-WUS.
· X=604.8 MHz*Symbol/bit, MIL margin Y=1.94dB, reported by 1 source, assuming no power boosting for LP-WUS and 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
· 3 sources show that with LP-WUS resource X=0.9~4.32 MHz*Symbol/bit, MIL margin Y=-0.61dB~1.24dB, reported by 3 sources, assuming 3dB power boosting for LP-WUS.
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Table 8.2.2.5 - 1 Gap with PDCCH AL16, 4RX	Comment by Feature lead: Update based on V57
[image: ]
[image: ]
No samples with MIL comparable to corresponding NR reference channel is provided.
Observation:
For normal UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PDCCH AL16, 4Rx for paging
· 3 sources show that with the LP-WUS resource of X=4.32~51.84 MHz*Symbol/bit , the MIL margin Y is -19.79~-5.52 dB.

‐	3 sources provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel PDCCH AL16, 4Rx for paging.


Table 8.2.2.5 - 2 Gap with PDCCH AL8, 4RX
[bookmark: _GoBack]
Observation:
For normal UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PDCCH AL8, 4Rx for paging
· 2 sources show that with the LP-WUS resource of X=9.72~51.84 MHz*Symbol/bit , the MIL margin Y is -17.09~-6.02 dB.


Table 8.2.2.5 - 3 Gap with PDCCH AL8, 2RX
[image: ]
No samples with MIL comparable to corresponding NR reference channel is provided.
Observation:
For normal UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PDCCH AL8, 2Rx for paging
· 2 sources show that with the LP-WUS resource of X=0.72~9.72 MHz*Symbol/bit , the MIL margin Y is -24.14~-14.09 dB.

‐	2 sources provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel PDCCH AL8, 2Rx for paging .
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Table 8.2.2.6 - 1 Gap with PDCCH AL16, 1RX
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Observation:
For RedCap UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PDCCH AL16, 1Rx for paging
· 1 source show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) with LP-WUS resource X=4.32 MHz*Symbol/bit, MIL margin Y=2.92dB
· 2 sources show that with the LP-WUS resource of X=9.72~51.84 MHz*Symbol/bit , the MIL margin Y is -13.59~-2.32 dB.

For Redcap UE in Urban, based on the results, one out of three sources show FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than Paging PDCCH AL16 1Rx when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X=4.32, Y=2.92, reported by 1 source.
· 2 other sources also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.

Table 8.2.2.6 - 2 Gap with PDCCH AL8, 1RX
[image: ]
Observation:
For RedCap UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PDCCH AL8, 1Rx for paging
· 2 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) when
· One source with LP-WUS resource X=4.32 MHz*Symbol/bit, MIL margin Y=-0.12dB
· One source with LP-WUS resource X=51.84 MHz*Symbol/bit, MIL margin Y=0.18dB
· 1 source show that with the LP-WUS resource of X=9.72 MHz*Symbol/bit , the MIL margin Y is -10.89 dB.

For Redcap UE in Urban, based on the results, two out of three sources show FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 1RX for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
X=4.32, Y=-0.12, reported by 1 source .
X= 51.84, Y=0.18, reported by 1 source.
Another source also provided results, butnone of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
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Table 8.2.2.7 Gap with Msg.3	Comment by Feature lead: Update based on V57
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Observation:
For normal UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PUSCH for Msg.3, 
· 3 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) 
· 1 source with LP-WUS resource X=4.32 MHz*Symbol/bit, MIL margin Y=-0.31dB
· 1 source with LP-WUS resource X=12.96 MHz*Symbol/bit, MIL margin Y=-0.17dB
· 1 source with LP-WUS resource X=25.92 MHz*Symbol/bit, MIL margin Y=-0.04dB, assuming antenna element gain of LP-WUR is 3dB worse than MR.
· 1 source show that with the LP-WUS resource of X=9.72 MHz*Symbol/bit , the MIL margin Y is -13.06 dB.

For Normal UE in Urban, based on the results, three out of four FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X=4.32, Y=-0.31, reported by 1 source.
· X= 12.96, Y=-0.17 reported by 1 source.
· X= 25.92, Y=-0.04, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· Another source also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 
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Table 8.2.2.8 FSK, Urban, Redcap UE, Msg.3	Comment by Feature lead: Correct mistake in figure and observations
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Observation:
For RedCap UE and Urban scenario, comparing MIL of FSK based LP-WUS to legacy PUSCH for Msg.3, 
· 3 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB)
· 2 sources with LP-WUS resource X=4.32 MHz*Symbol/bit, MIL margin Y=-0.43dB~-0.31dB
· 1 source with LP-WUS resource X=25.92 MHz*Symbol/bit, MIL margin Y=-0.01dB, assuming antenna element gain of LP-WUR is 3dB worse than MR
· 1 source show that with the LP-WUS resource of X=9.72 MHz*Symbol/bit , the MIL margin Y is -13.06 dB.

For Redcap UE in Urban, based on the results, three out of four sources show FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X=4.32, Y=-0.43~-0.31, reported by 2 sources.
· X=25.92, Y=-0.01, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· Another source also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 
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Table 8.2.2.9-1 Gap with PDCCH AL16, 4RX	Comment by Feature lead: Update based on V55
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No samples with MIL comparable to corresponding NR reference channel is provided.
Observation:
For normal UE and urban scenario, comparing MIL of OFDM based LP-WUS to legacy PDCCH AL16, 4Rx for paging
· 3 sources show that with the LP-WUS resource of X=0.31~17.28 MHz*Symbol/bit , the MIL margin Y is -3.91~-4.92 dB.

‐	3 sources provided results but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy PDCCH AL16, 4Rx for paging.


Table 8.2.2.9-2 Gap with PDCCH AL16, 2RX
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Observation:
For normal UE and Urban scenario, comparing MIL of OFDM based LP-WUS to legacy PDCCH AL16, 2Rx for paging, 
· 2 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) 
· 1 source with LP-WUS resource X=17.28 MHz*Symbol/bit, MIL margin Y=-0.71dB
· 1 source with LP-WUS resource X=0.31 MHz*Symbol/bit, MIL margin Y=2.18dB
· 1 source show that with the LP-WUS resource of X=12.96 MHz*Symbol/bit, the MIL margin Y is  -1.91 dB.

For Normal UE in Urban, based on the results, two out of three sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL16 2Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X = 17.28, Y = -0.71, reported by 1 source.
· X = 0.31, Y = 2.18, reported by 1 source.
· Another source also provided results but of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 
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Table 8.2.2.9-3 Gap with PDCCH AL8, 4RX	Comment by Feature lead: Update based on V55

Observation:
For normal UE and Urban scenario, comparing MIL of OFDM based LP-WUS to legacy PDCCH AL8, 4Rx for paging, 
· 2 sources show it is feasible to achieve comparable MIL (i.e.MIL margin Y>=-1dB) 
· 1 source with LP-WUS resource X=34.56 MHz*Symbol/bit, MIL margin Y=2.59 dB
· 1 source with LP-WUS resource X=0.31 MHz*Symbol/bit, MIL margin Y=2.08 dB
· 2 sources show that with the LP-WUS resource of X=8.64~17.28 MHz*Symbol/bit, the MIL margin Y is -5.42~-1.21 dB.

For Normal UE in Urban, based on the results, two out of four sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 4Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =34.56, Y =-0.33, reported by 1 source.
· X = 0.31, Y  = 2.08, reported by 1 source.
· 2 other sources also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 

Table 8.2.2.9-4 Gap with PDCCH AL8, 2RX
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Observation:
For Normal UE in Urban, based on the results, all three sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better)MIL (i.e. MIL margin Y>=-1dB) than PDCCH AL8 2Rx for paging,  when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· 1 source show that with LP-WUS resource X=0.31 MHz*Symbol/bit, MIL margin Y=5.38 dB
· 2 sources show that with LP-WUS resource X=17.28~18 MHz*Symbol/bit, MIL margin Y=0.02dB~1.79dB
· X = 0.31, Y  = 5.38, reported by 1 source.
· X = 17.28~18, Y  = 0.02~1.79, reported by 2 sources.
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Table 8.2.2.10-1 Gap with PDCCH AL16, 1RX
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Observation:
For Redcap UE in and Urban scenario, comparing MIL of OFDM based LP-WUS to legacy PDCCH AL16, 1Rx for paging based on the results, three out of four sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL16 1Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· Three sources show that it is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB)
· 1 source with LP-WUS resource X=0.43 MHz*Symbol/bit, MIL margin Y=1.2dB
· 1 source with LP-WUS resource X=7.2 MHz*Symbol/bit, MIL margin Y=-0.48dB
· 1 source show that with LP-WUS resource X=17.28 MHz*Symbol/bit, MIL margin Y=2.92dB
· 1 source show that with the LP-WUS resource of X=8.64 MHz*Symbol/bit, the MIL margin Y is -1.72 dB.
· X=0.43, Y=1.2, reported by 1 source
· X=7.2, Y=-0.48, reported by 1 source.
· X= 17.28, Y=-2.92, reported by 1 source.
· Another source also provided results but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 

Table 8.2.2.10-2 Gap with PDCCH AL8, 1RX
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Observation:
For Redcap UE andin Urban scenario, based on the results, all five sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better)MIL (i.e. MIL margin >=-1dB) than PDCCH AL8 1Rx for paging, when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· 4 sources show that with LP-WUS resource X= 0.31~8.644.32 MHz*Symbol/bit, MIL margin Y=-0.33dB~9.28dB, reported by 4 sources.
· 1 source show that with LP-WUS resource X=17.28 MHz*Symbol/bit, MIL margin Y=4.99dB, reported by 1 source.
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Table 8.2.2.11 Gap with PUSCH Msg.3	Comment by Feature lead: Update based on V55
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Observation:
For Normal UE in and Urban scenario, based on the results, all six sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB)OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· 4 sources show that with LP-WUS resource X= 0.31~4.32 MHz*Symbol/bit, MIL margin Y=0.06dB~16.01dB
· 1 source shows X= 1.08 MHz*Symbol/bit, MIL margin Y=-0.24dB, assuming antenna element gain of LP-WUR is 3dB worse than MR.
· 1 source shows that with LP-WUS resource X= 17.28 MHz*Symbol/bit, MIL margin Y=-0.58dB, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH
· X= 0.31~4.32, Y=0.06~16.01 reported by 4 sources.
· X= 1.08, Y=-0.24, reported by one source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.58, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
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Table 8.2.2.12 OFDM, Urban, Redcap UE, Msg.3	Comment by Feature lead: Update based on V55
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Observation:
For RedCap UE and Urban scenario, all six sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB) than PUSCH for Msg.3 
· 4 sources show that with LP-WUS resource X= 0.31~4.32 MHz*Symbol/bit, MIL margin Y=0.06dB~18.03dB
· 1 source shows that with LP-WUS resource X= 1.08 MHz*Symbol/bit, MIL margin Y=-0.24dB, assuming antenna element gain of LP-WUR is 3dB worse than MR
· 1 source shows that with LP-WUS resource X= 17.28 MHz*Symbol/bit, MIL margin Y=-0.53dB, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH

For Redcap UE in Urban, based on the results, all six sources OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PUSCH for Msg.3 when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X= 0.31~4.32, Y= 0.06~18.03, reported by 4 sources.
· X= 1.08, Y=-0.24, reported by 1 source, assumes antenna element gain of LP-WUR is 3dB worse than MR.
· X=17.28, Y=-0.53, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.

Results for Rural
In the evaluation, FAR of 0.1% and 1%  are used by companies. 
The LP-WUR noise figure assumed for coverage evaluation is
· For OOK based LP-WUS, 12~15dB
· For OFDM based LP-WUS, 9.5~12dB
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· Gap with AL16, 2Rx
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Observation:
For normal UE and Rural scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL16, 2Rx for paging 
· 1 source show that it is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB) when LP-WUS resource X=69.12 MHz*Symbol/bit, MIL margin Y=-0.96dB
· 3 sources show that with the LP-WUS resource of X=3.02~120.96 MHz*Symbol/bit, the MIL margin Y is -16.64~-5.71 dB.

For Normal UE in Rural, based on the results, one out of three sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL16 2Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
X =69.12, Y =-0.96, reported by 1 source.
2 other sources also provided results, but  none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.


· Gap with AL8, 2Rx
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Observation:
For normal UE and Rural scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL8, 2Rx for paging 
· 2 sources show that it is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB) when LP-WUS resource X=28.8~46.08 MHz*Symbol/bit, MIL margin Y=-0.25~0.09dB
· 1 source show that with the LP-WUS resource of X=3.02 MHz*Symbol/bit, the MIL margin Y is -13.52 dB.

For Normal UE in Rural, based on the results, two out of three sources OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 2Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =28.8 ~ 46.08, Y =-0.25 ~ 0.09, reported by 2 sources.
· Another source also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
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· Gap with AL16, 1Rx
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Observation:
For RedCap UE and Rural scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL16, 1Rx for paging 
· 1 source show that it is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB) when LP-WUS resource X=184.32 MHz*Symbol/bit, MIL margin Y=1.92dB
· 3 sources show that with the LP-WUS resource of X=3.02~120.96 MHz*Symbol/bit, the MIL margin Y is -12.87~-1.08 dB.

For Redcap UE in Rural, based on the results, one out of three sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL16 1Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =120.96, Y =0.92, reported by 1 source.	Comment by Feature lead: Update based on V57
· 2 other sources also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
· 


· Gap with AL8, 1Rx
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Observation:
For RedCap UE and Rural scenario, comparing MIL of OOK based LP-WUS to legacy PDCCH AL8, 1Rx for paging 
· 2 sources show that it is feasible to achieve comparable MIL (i.e. MIL margin >=-1dB) when LP-WUS resource X=3.78~11.52 MHz*Symbol/bit, MIL margin Y=-0.62dB~-0.32dB
· 1 source show that with the LP-WUS resource of X=3.02 MHz*Symbol/bit, the MIL margin Y is -9.08 dB.

For Redcap UE in Rural, based on the results, two out of three sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 1Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =3.78~11.52, Y =-0.62 ~ -0.32, reported by 2 sources.
·  Another source also provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel.
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Observation:
For Normal UE in Rural, based on the results, all seven sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better)MIL (i.e. MIL margin Y>=-1dB) than MSG3 PUSCH,  when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· 4 sources show that with LP-WUS resource X=1.8~8.64 MHz*Symbol/bit, MIL margin Y=-0.37B~4.71dB
2 sources show that with LP-WUS resource X=0.9~3.02 MHz*Symbol/bit, MIL margin Y=-0.49dB~-0.04dB, assuming 3dB power boosting for LP-WUS.X =1.8 ~ 4.32, Y =1.07 ~ 15.37, reported by 4 sources, no power boosting for LP-WUS.
· 
· 1 source shows that with LP-WUS resource X=120.96 MHz*Symbol/bit, MIL margin Y=1.56dB, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
X =0.9 ~ 3.02, Y=-0.49~-0.04, reported by 2 sources, 3dB power boosting for LP-WUS.

X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.
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	Comment by Feature lead: Correct mistake in figure and observation
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Observation:
For RedCap UE in Rural, based on the results, all seven sources show OOK based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than MSG3 PUSCH, 
· 4 sources show that with LP-WUS resource X=0.72~8.64MHz*Symbol/bit, MIL margin Y=-0.37dB~4.71dB, assuming no power boosting for LP-WUS
· 2 sources show that with LP-WUS resource X=0.9~3.02 MHz*Symbol/bit, MIL margin Y=-0.49dB~-0.04dB, assuming 3dB power boosting for LP-WUS
· 1 source shows that with LP-WUS resource X=120.96 MHz*Symbol/bit, MIL margin Y=1.56dB, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.

For Redcap UE in Rural, based on the results, all seven sources show OOK based LP-WUS is feasible to achieve comparable coverage (YdB better) than MSG3 PUSCH when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =1.8 ~ 5.76, Y =1.07 ~ 6.65, reported by 4 sources, no power boosting for LP-WUS.	Comment by Feature lead: Update based on V57
· X=0.9~3.02, Y= -0.49~-0.04, reported by 2 sources, 3dB power boosting for LP-WUS.
· X= 120.96, Y= 1.56, reported by 1 source, assuming 4dB HARQ gain from 2 retransmissions for Msg3 PUSCH.

FSK, Rural, normal UE, PDCCH
No input
FSK, Rural, Redcap UE, PDCCH
No input
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Observation:
For normal UE and Rural scenario, one source shows FSK based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than MSG3 PUSCH when 
· LP-WUS resource X=4.32MHz*Symbol/bit, MIL margin Y=0.13dB

For Normal UE in Rural, based on the results, one source shows FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than MSG3 PUSCH when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =4.32, Y=0.13, reported by 1 source.
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Observation:
For RedCap UE and Rural scenario, one source shows FSK based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than MSG3 PUSCH when 
· LP-WUS resource X=4.32MHz*Symbol/bit, MIL margin Y=0.13dB

For Redcap UE in Rural, based on the results, one source shows FSK based LP-WUS is feasible to achieve comparable coverage (YdB better) than MSG3 PUSCH when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =4.32, Y=0.13, reported by 1 source
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· Gap with PDCCH AL16, 2Rx
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No samples with MIL comparable to corresponding NR reference channel is provided.
Observation:
For normal UE and Rural scenario, comparing MIL of OFDM based LP-WUS to legacy PDCCH AL16, 2Rx
· 1 source show that with the LP-WUS resource of X=17.28 MHz*Symbol/bit, the MIL margin Y is  -2.36 dB.

‐	1 source provided results, but none of the simulated configurations of LP-WUS can achieve comparable coverage than the target legacy NR channel PDCCH AL16, 2Rx for paging.

· Gap with PDCCH AL8 2Rx	Comment by Feature lead: Update based on V55
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Observation:
For normal UE and Rural scenario, two sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than MSG3 PUSCH
· 1 source shows that with LP-WUS resource X=34.56 MHz*Symbol/bit, MIL margin Y=-0.18dB
· 1 source shows that with LP-WUS resource X=7.2MHz*Symbol/bit, MIL margin Y=-0.29dB

For Normal UE in Rural, based on the results, two sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 2Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =34.56, Y =-0.18, reported by 1 source.
· X =7.2, Y =-0.29, reported by 1 source.
· 
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Observation:
For Redcap UE in Rural, based on the results, one1 source shows OFDM based LP-WUS is feasible to achieve comparable coverage (YdB betteMIL (i.e. MIL margin Y>=-1dB)r) than PDCCH AL16 1Rx for paging when 
· LP-WUS resource X=7.2 MHz*Symbol/bit, MIL margin Y=-0.28dBwhen the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
X =7.2, Y =-0.28, reported by 1 source.


· Gap with PDCCH AL8 1Rx
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Observation:
For Redcap UE in Rural, 2 sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than PDCCH AL8 1Rx for paging when
· LP-WUS resource X=3.6~17.28 MHz*Symbol/bit, MIL margin Y=-0.21dB~3.7dB
For Redcap UE in Rural, based on the results, two sources show OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than PDCCH AL8 1Rx for paging when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
X =3.6 ~ 17.28, Y =-0.21 ~ 0.25, reported by 2 sources.
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Observation:
For normal UE in Rural, 3 sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than PUSCH for MSG.3 when 
· LP-WUS resource X=1.8~3.6 MHz*Symbol/bit, MIL margin Y=0.62dB~4.36dB
For Normal UE in Rural, based on the results, all three sources OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than MSG3 PUSCH when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =1.8 ~ 3.6, Y =0.35 to 3.8, reported by 3 sources.

[bookmark: _OFDM,_Rural,_Redcap_1]OFDM, Rural, Redcap UE, Msg.3
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Observation:
For RedCap UE in Rural, 3 sources show OFDM based LP-WUS is feasible to achieve comparable MIL (i.e. MIL margin Y>=-1dB) than PUSCH for MSG.3 when 
· LP-WUS resource X=1.8~3.6 MHz*Symbol/bit, MIL margin Y=0.62dB~4.36dB

For Redcap UE in Rural, based on the results, all three sources OFDM based LP-WUS is feasible to achieve comparable coverage (YdB better) than MSG3 PUSCH when the resource occupation for each LP-WUS transmission is at least X MHz*Symbol/bit, where
· X =1.8 ~ 3.6, Y =0.62 to 3.8, reported by 3 sources.
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