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1. Introduction
In RAN#94-e meeting, a new SID on studying low-power wake-up signal (WUS) and receiver (WUR) for NR was approved, and the SID was further updated in RAN#97-e with stable scope [1]. 
The study item includes the following objectives:
· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals [RAN2, RAN1] 
· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]
· Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary. 


In the SID, two key aspects need RAN4 evaluations, i.e., Low-power WUR architectures and Low-power WUS designs. RAN1 have discussed several meetings on LP-WUR architectures and sent a LS to RAN4 with some questions and agreements [2], which could be a good starting point to guide RAN4 discussions.
In this contribution, we firstly discuss our views on LP-WUR architectures generally and then share detailed views on the questions in LS. Meanwhile, we also discuss some general issues for this Study Item beyond LS related issues. 
In addition, we provide a draft reply LS in [3].
2. Low-power WUR architectures
First of all, the LP-WUR is designed to reduce the power consumption of the devices, as shown in Figure 1, a separate wake-up receiver is adopted to exchange information with main radio for triggering main radio to switch on, otherwise, the main radio is OFF or keep in a sleep mode.


Figure 1 An example of Information exchange between low-power WUR and Main radio 
For information, RAN 1 is using the following terminology for future discussion
· Main radio (MR): the Tx/Rx module operating for NR signals/channels apart from signals/channel related to low-power wake-up. 
· LP-WUR (LR): The Rx module operating for receiving/processing signals/channel related to low-power wake-up.
In LS [2], RAN1 agreed three types of agreed architectures, the corresponding RF analysis and impacts might be different, therefore the discussions on RF aspects for each receiver architecture should be separated.
Agreement
Study at least the following three types of receiver architectures for LP-WUR:
· Architecture with RF envelope detection 
· Heterodyne architecture with IF envelope detection
· Homodyne/zero-IF architecture with baseband envelope detection
· Note: The details of each type of receiver architecture are discussed separately.
· Note: Above receiver architectures are considered suitable for OOK modulation. Some of the architectures 
can be applicable for other modulations such as FSK.
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Figure 2. example Low-power receiver architecture with RF envelope detection in [2]
As shown in Figure 2, in RF envelope detection architecture, the received RF signal output by RF LNA is converted to baseband via RF envelop detector directly, then the amplitude and phase noise will be superposed with signal due to nonlinearity performance of envelop detector.
Some highlighted and re-summarized aspects for RF envelop detection architecture from Annex in LS [2] are listed as background information:
· Potentially relatively low power consumption due to the removal of LO/PLL.
· Adjacent channel interference suppression requires very high-Q matching network and/or RF BPF, which is challenging due to the high Q values and may require off-chip components.
· Interference suppression for interference from legacy NR signals and/or other LP-WUS on adjacent subcarriers, if performed in RF, requires very high-Q matching network and/or RF BPF, which is challenging due to the high Q values and may require off-chip components.
· The support of multiple bands and/or carriers may require multiple high-Q matching networks and/or RF BPFs or multiple off-chip components.
· RF LNA can be applied to improve sensitivity, with the cost of additional power consumption.
· The noise figure can be relatively high.
· FFS whether specific component (e.g., RF BPF, RF LNA, BB AMP, BB LPF) in the diagram is adopted or not.


[image: Diagram

Description automatically generated]
Figure 3. example Low-power receiver architecture with IF envelope detection in [2]
Compared with RF detection architecture, the above IF envelop detection is an advanced solution with additional stage for IF down-convention via an RF mixer with a LO, which would reduce the difficulty on signal processing and interference suppression. 
Some highlighted and re-summarized aspects for IF envelop detection architecture from Annex in LS [2] are listed as background information:
· In IF envelop detection may adopt one or multiple IF stages depending on design.
· Multi-band capability could be achieved via tuning the LO frequency.
· FFS whether matching network and RF BPF for LP-WURcan be shared with main radio.
· It is more effective and less complex to use IF BPF instead of high-Q matching network and/or RF BPF to suppress adjacent channel interference or interference from legacy NR signals and/or other LP-WUS on adjacent subcarriers.
· Using FLL instead of PLL consumes less power, but it may result in larger frequency error. 
· The IF frequency can be properly selected to avoid LO leakage (DC offset) and flicker (1/f) noise.
· Image rejection can be done via either image rejection filter or image rejection mixer.
· Image rejection filter can be done in either RF or IF, which may require high-Q filter.
· Image rejection mixer requires two-branch (I/Q) mixing with good matching in gain and phase, which consumes additional power.
· RF LNA and/or IF AMP can be applied to improve sensitivity, with the cost of additional power consumption.
· FFS whether specific component (e.g., RF BPF, RF LNA, IF AMP, IF BPF, BB AMP, BB LPF) in the diagram is adopted or not.
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Figure 4. example Low-power receiver architecture with BB envelope detection in [2]
For BB envelope detection approach, the RF signal is directly down-converted into baseband signal via an RF mixer, the BB envelope detection can be done either in analog domain (before ADC) or in digital domain (after ADC) depending on design.
Some highlighted and re-summarized aspects for BB envelop detection architecture from Annex in LS [2] are listed as background information:
· Multi-band capability could be achieved via tuning the LO frequency.
· FFS whether matching network and RF BPF for LP-WURcan be shared with main radio.
· It is more effective and less complex to use BB BPF/LPF instead of high-Q matching network and/or RF BPF to suppress adjacent channel interference or interference from legacy NR signals and/or other LP-WUS on adjacent subcarriers.
· Using FLL instead of PLL consumes less power, but it may result in larger frequency error.
· It can suffer from LO leakage (DC offset) and flicker (1/f) noise. The impact may be alleviated by using BB BPF in some cases.
· RF LNA can be applied to improve sensitivity, with the cost of additional power consumption.
· No image rejection filter is required.
· FFS whether specific component (e.g., RF BPF, RF LNA, BB AMP, BB BPF/LPF) in the diagram is adopted or not.

Given quite different solutions for LP-WUR architecture, the discussions on questions in LS would be separately, and we share our initial views in the following sub-sections. 
1. Overall Description:
RAN1 has discussed the low-power wake-up receiver (LP WUR) architectures and made some agreements as shown in the Appendix. In addition, there are RAN1 agreements for the study item made under agenda items other than the LP WUR architectures, which are not included in the Appendix.
RAN1 kindly asks RAN4 to take RAN1 agreements into account, study at least the LP WUR architectures that RAN1 identifies and provide feedback, potentially considering the aspects including but not limited to:
· The reasonable assumption on adjacent channel selectivity (ACS) for the study and the impact on the LP WUR architectures and signal design
· The impact of adjacent subcarrier interference suppression/rejection on the LP WUR architectures if LP WUS is multiplexed with other signals/channels in frequency, including e.g. 
· The necessity of guard band (if needed, the minimum guard band) between LP WUS subcarriers and adjacent subcarriers
· Whether it is feasible to have LP WUS location flexible within the carrier
· The feasible noise figure(s) for each type of LP WUR architectures
· Impact, if any, LP-WUS transmission on existing gNB emissions/compliance requirements
· The potential RF impairments to be considered include e.g. timing error, frequency error, image impact, LO leakage (DC offset) and flicker (1/f) noise
· Whether certain LP WUR architectures can support multi-band capability
· Note: RAN1 may or may not identify further architecture(s) for the study.
2. Actions:
To TSG-RAN WG4
ACTION: 	RAN1 respectfully asks RAN4 to take the above into consideration, study at least the LP WUR architectures that RAN1 identifies and provide feedback.


1. 
2. 
2.1. Adjacent Channel/SubCarrier Selectivity (ACS/ASCS) for LP-WUR
Adjacent Channel Selectivity (ACS) 
Before going into the discussion on the reasonable assumption on adjacent channel selectivity (ACS) for the study and the impact on the LP WUR, we would like to review current ACS requirements and test configurations for main receiver first. As stated in TS 38.101-1, the ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). However, it is not possible to directly measure the ACS, instead, the ACS value is verified based on defined test parameters with certain interference ratio which can still ensure signal channel throughput ≥ 95 % of the maximum throughput of the RMC. 
However, the LP-WUS is currently considered as ASK signal which can not support traditional throughput testing same as main receiver. Therefore, RAN4 should study a new approach to evaluate the acceptable adjacent channel interference suppression level, which can be recommendation to RAN1 for further consideration. 
Observation 1: ACS for main receiver is verified based on throughput measurement which is not suitable to be reused for LP-WUR/WUS evaluation. 
Proposal 1: RAN4 should identify a new approach to evaluate reasonable adjacent channel interference suppression level as recommendation to RAN1.

Adjacent Sub-Carrier Selectivity (ASCS) 
Different from ACS, there is no in-channel sub-carrier interference requirement for NR RX. Whether unwanted NR sub-carrier can be filtered out depends on the capability of different architecture. To achieve sufficient ASCS, the guard band (GB) between LP-WUS subcarriers and adjacent subcarriers from legacy NR signals or another LP-WUS is needed. 
Observation 2: There is no Adjacent Sub-Carrier Selectivity (ASCS) requirements for normal receiver, RAN4 needs to figure out a new approach to evaluate reasonable Adjacent Sub-Carrier interference suppression/rejection level. 
Currently, the signal design for low-power wake-up signal is still under discussion in RAN1, and several signal channel bandwidths is under consideration, e.g., 1.4MHz, 3MHz, 5MHz.., up to 20MHz. In this case, the Adjacent Sub-Carrier interference and guard band design discussion should consider different LP-WUS bandwidth cases.
However, considering the analysis burden in RAN4, some bandwidth cover lowest/mid/highest can be selected as example bandwidth for ACS and ASCS discussion in RAN4, with the understanding that other BWs are not dropped. 
Observation 3: The maximum BW for LP-WUS is still under discussion in RAN1 from 1.4MHz up to 20MHz, as well as configurability.
Proposal 2: For Adjacent Sub-Carrier interference suppression discussion, RAN4 should consider different LP-WUS bandwidth, but, some typical bandwidth can be selected as examples to reduce the analysis burden, e.g. 1.4MHz, 5MHz, and 10MHz, 20MHz.

General evaluation approach for ACS and ASCS for LP-WUR
[bookmark: _Hlk127376037]Given the non-coherent detection, the amplitude signal is detected in analog domain by an envelope detector, thus for in-band deployment, the key challenge is how to isolate the LP-WUS from adjacent NR DL signal before envelope detection, which means digital filtering may not be able to filter out the wanted wake-up signal. Different from normal receiver that the in-channel interference can be filtered based on sharp filtering capability of narrow-band digital rectangular filter, the analog filter performance in each LP-WUR architecture is the main solution to suppress adjacent sub-carrier/channel interference.
Observation 4: Due to envelop detection in analog domain for LP-WUS, the analog filter performance in each architecture would be a main solution to suppress adjacent sub-carrier/channel interference.
In addition, to ensure sufficient interference suppression level, additional guard band between wake-up signal and NR carrier for LP-WUR is important.
To illustrate the evaluation framework, in Figure 5, we consider both adjacent subcarrier interference and adjacent channel interference under two typical WUS placement cases, i.e. WUS at center or edge of the channel. 

 
Figure 5. illustration of adjacent channel and subcarrier interference on wake-up signal in WUR 
Case 1: LP-WUS is placed in the middle of the carrier
When the WUS is placed in the middle of the carrier, then it mainly suffers the adjacent-subcarrier interference. If we assume no power boosting on WUS signal, the adjacent subcarrier interference suppression level is dominated by guard band and IF/BB filter (or optional 2nd stage high-Q RF BPF) performance. 
For RF envelop detection, to achieve ~MHz filtering, additional high-Q RF BPF is needed. If we reuse the same RF filter with main radio without additional High-Q WUS RF BPF2, then there is no adjacent subcarrier interference suppression from UE receiver side if no guard band is designed. 
For IF or BB architecture, adjacent subcarrier interreference can be filtered out at low IF or BB instead of RF domain. A 2nd-order filter may achieve 40dB attenuation with ~10MHz offset. With guard band design, the adjacent subcarrier interreference can be further improved.
Observation 5: Guard band is desired for WUS, adjacent subcarrier interference suppression could be achievable in RF/IF/BB envelop detection architecture. RF envelop detection architecture may need additional High-Q RF BPF.
For specific low-power WUS signal bandwidth (5MHz as an example), the achievable adjacent channel selectivity or adjacent subcarrier selectivity depends on the trade-off of filter order and guard band. Smaller filter order may require a larger guard band resulting in lower resource efficiency, larger filter order increases the power consumption linearly but only a smaller guard band is needed. 
Observation 6: For a certain interference suppression level, there is trade-off between filter order and guard band.
Case 2: LP-WUS is placed at the edge of the channel
Regarding case 2, the WUS is placed at the edge of the channel, then the WUS would suffer both adjacent channel interference and in-channel adjacent subcarrier interference. However, considering the adjacent channel signal may be much higher than WUS (e.g. similar to 33dB ACS of normal receiver), then the adjacent channel interference will play a dominate role in this case.
[bookmark: _Hlk127378226]It is expected that the RF BPF can be served for out-of-band interference rejection, and when low-power WUR shares the same bands as the main radio (antenna, matching network, and RF BPF). Besides, the normal NR guard band between two channels also helps adjacent channel interference suppression.     
For IF/BB architecture, IF BPF and BB LPF/BPF filter can further optimize adjacent channel selectivity.
Current ACS value (33dB) for normal receiver can be discussed as a starting point for LP-WUR, but the feasibility should be further studied, potential relaxation should also be considered. 
Observation 7: When the WUS is placed at the edge of channel, it may mainly suffer adjacent channel interference. RF BPF and IF/BB BPF can be served for interference suppression.

In summary, to study the evaluation approach for ACS and ASCS for LP-WUR:  
Proposal 3: Assume WUS can be flexibly placed in any position of the carrier.
Proposal 4: General evaluation approach for ACS and ASCS for LP-WUR is recommended, i.e., study feasible Adjacent Sub-Carrier interference suppression level for each architecture, based on assumed typical filter characteristic (e.g. filter order and cut-off frequency) and LP-WUS guard band design. 
2.2. Noise Figure(s) for each type of LP-WUR architectures
1. 
2. 
2.1. 
2.2. 
Noise Figure evaluation is a key work for this new type of receiver, which has impacts on the sensitivity and WUS coverage. Given the new waveform and envelop detection approach, some of the components would be different from main receiver. 
When we define the NF for each LP-WUR architecture, the typical NF from normal UE REFSENS (i.e., main receiver) can be considered as reference, additional relaxation is required.
For FR1, the baseline NF assumption to define FR1 REFSENS is 9~10dB. In TR 38.921, the noise figure of UE was assumed to be within the range of 9~13 dB, but only for ITU WP5D studies and not for RF specification. 
RF envelop detection architecture 
For RF detection NF, given the signal will be detected directly in RF domain, so RF filtering and LNA shall be used to achieve interference suppression and improve noise figure. One possible architecture with partial-shared main receiver components is shown in Figure 6. 



Figure 6. Example of WUR with some components shared with Main Receiver
An alternative, the RF BPF can also share with Main receiver, and an additional WUS RF BPF2 for adjacent subcarrier and adjacent channel filtering can be used. Due to the implementation difficulty of High-Q filter, that case is not preferable in this contribution. 
Some initial considerations for RF envelope detection can be summarized as following:
	  RF envelope detection
	Details of elements

	Multi-band capability
	Maybe No, otherwise RF-BPF bank is needed

	Matching network 
	Share with main radio

	RF BPF
	Optionally shared with main radio

	High-Q RF BPF2
	TBD, for subcarrier interference

	RF LNA
	Needed, reduce NF

	BB LPF
	Needed 

	Noise figure
	~ [17-20] dB

	Guard band
	Needed, sub-carrier interference suppression



Current NF is just roughly estimation based on industry information and papers. Further detailed NF analysis should be done in RAN4, based on agreed WUS parameters and typical component performance. 

IF envelop detection architecture 
Compared with RF detection architecture, IF envelop detection is a more appropriate solution for LP-WUR, given the noise can be filtered and amplified via IF domain, which may improve the total noise figure of the WUR. The matching network and RF BPF can be shared with main receiver. 
Some initial considerations for RF envelope detection can be summarized as following:
	IF envelope detection
	Details of elements

	Multi-band capability
	Yes, flexible LO

	Matching network 
	Share with main radio

	RF BPF
	Can share with main radio

	RF LNA
	Needed, reduce NF

	IF BPF
	Needed, reject adjacent-channel interference

	BB LPF
	Needed

	Noise figure
	~ [13-17] dB

	Guard band
	Needed, sub-carrier interference suppression



BB envelop detection architecture 
Zero-IF architecture simplifies the signal processing compared to RF/IF architecture. Consequently, it normally has lower complexity and power consumption than IF architecture. However, it incurs issues of DC offset and flicker noise.
Some initial considerations for RF envelope detection can be summarized as following:
	BB envelope detection
	Details of elements

	Multi-band capability
	Yes, flexible LO

	Matching network 
	Share with main radio

	RF BPF
	Can share with main radio

	RF LNA
	Needed, reduce NF

	BB BPF/LPF
	Needed, reduce adjacent-channel interference

	Noise figure
	~ [14-18] dB

	Guard band
	Needed, sub-carrier interference suppression

	unwanted DC signals impacts
	LO leakage, flicker noise, 



Proposal 5: RAN4 recommend different NF value for different LP-WUR architecture. Additional relaxation should be considered compare with normal receiver.

2.3. gNB RF requirements impacts
3. 
4. 
4.1. 
4.2. 
To ensure better coverage and adjacent subcarrier interference suppression, LP-WUS power boosting from BS transmission side can be considered. In TS 38.104 clause 6.3.2.2, the RE power control dynamic range limits the power difference of an RE and the average RE power, which is +4dB for QPSK (PDCCH).

RE power control dynamic range:
Table 6.3.2.2-1: RE power control dynamic range
Modulation scheme used
RE power control dynamic range (dB)
on the RE
(down)
(up)
QPSK (PDCCH)
-6
+4
QPSK (PDSCH)
-6
+3
16QAM (PDSCH)
-3
+3
64QAM (PDSCH)
0
0
256QAM (PDSCH)
0
0
1024QAM (PDSCH)
0
0
NOTE:	The output power per carrier shall always be less or equal to the maximum output power of the base station.



On the other hand, for NB-IoT power boosting, in Clause 6.3.4, the NB-IoT power boosting limits the NB-IoT RB power dynamic range for NB-IoT operation in NR in-band. 

NB-IoT RB power dynamic range for NB-IoT operation in NR in-band shall be larger than or equal to the level specified in Table 6.3.4.2-1. This power dynamic range level is only required for one NB-IoT RB.
Table 6.3.4.2-1: NB-IoT RB power dynamic range for NB-IoT operation in NR in-band
BS channel bandwidth (MHz)
NB-IoT RB frequency position
NB-IoT RB power dynamic range (dB)
5, 10
Any
+6
15
Within center 77*180kHz+15kHz at each edge
+6

Other
+3
20
Within center 102*180kHz+15kHz at each edge
+6

Other
+3
25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
Within center 90% of BS channel bandwidth
+6

Other
+3



Looking into LP-WUS, the LP-WUS operation in NR in-band case is similar to NB-IoT power boosting scenario, 6dB power boosting can be a starting point for LP-WUS discussion. 

Proposal 6: RAN4 should study feasible LP-WUS power boosting level. 

2.4. Multi-band capability
5. 
6. 
6.1. 
6.2. 
As discussed in above sections, RF envelop detection architecture has no mixer, but just RF-band selection filter, then it may not easily pick up low-power WUS efficiently in this architecture. By adopting High-Q RF BPF bank at different center frequencies, with the following RF LNA and Envelop Detector can support full range, then multi-band capability might be supported. 
 
Observation 8: In general, RF envelop detection architecture is more appropriate for Single band operation, otherwise RF BPF bank with switch should be used. 

However, for IF and BB architectures, different RF carrier can be down-converted via flexible local oscillator, so they are more appropriate for Multi-band operation.

Therefore, the following multi-band capability supporting can be summarized:
· RF envelop detection: more appropriate for single band operation 
· IF envelop detection: more appropriate for multi-band operation
· BB envelop detection: more appropriate for multi-band operation

Proposal 7: In the reply LS, it should be suggested that RF envelop detection architecture is more appropriate for single-band operation, and IF/BB envelop detection is applicable for both single and multi-bands operation. 
3. 
3. Other issues for LP-WUS 
In the SID, UE type and target frequency range are not explicitly stated. Whether FR2 is included in the scope of LP-WUS SI or not, is still FFS. Therefore, it would be good to focus on FR1 discussion in RAN4 to facilitate the discussions. Regarding FR2, before RAN1 making clear agreements, discussions can be triggered based on contribution driven manner in RAN4. In addition, for FR1 discussion, it is not helpful to differentiate the discussions on different UE type. 
Proposal 8: RAN4 focus on FR1 frequency range, as first priority. 
Besides, for low-power WUR discussion, the basic assumption is 1Rx antenna. Though coverage issue is still discussion in RAN1 and the number of Rx is not concluded, we suggest to select 1Rx as starting point for RAN4 discussion. 
Proposal 9: RAN4 assume 1RX architecture for LP-WUR as starting point.
4. Reply LS to RAN1
To facilitate the discussion on receiver architecture in RAN4, a phase-1 reply LS to RAN1 with initial RAN4 agreements and clarification question can be considered, if necessary. 
Proposal 10: RAN4 agreements and clarification questions can be sent via phase-1 reply LS.
5. Conclusion
In this contribution, we share our views on LP-WUR and have the following observations and proposals:
[bookmark: _GoBack]Observation 1: ACS for main receiver is verified based on throughput measurement which is not suitable to be reused for LP-WUR/WUS evaluation. 
Observation 2: There is no Adjacent Sub-Carrier Selectivity (ASCS) requirements for normal receiver, RAN4 needs to figure out a new approach to evaluate reasonable Adjacent Sub-Carrier interference suppression/rejection level. 
Observation 3: The maximum BW for LP-WUS is still under discussion in RAN1 from 1.4MHz up to 20MHz, as well as configurability.
Observation 4: Due to envelop detection in analog domain for LP-WUS, the analog filter performance in each architecture would be a main solution to suppress adjacent sub-carrier/channel interference.
Observation 5: Guard band is desired for WUS, adjacent subcarrier interference suppression could be achievable in RF/IF/BB envelop detection architecture. RF envelop detection architecture may need additional High-Q RF BPF.
Observation 6: For a certain interference suppression level, there is trade-off between filter order and guard band.
Observation 7: When the WUS is placed at the edge of channel, it may mainly suffer adjacent channel interference. RF BPF and IF/BB BPF can be served for interference suppression.
Observation 8: In general, RF envelop detection architecture is more appropriate for Single band operation, otherwise RF BPF bank with switch should be used. 


Proposal 1: RAN4 should identify a new approach to evaluate reasonable adjacent channel interference suppression level as recommendation to RAN1.
Proposal 2: For Adjacent Sub-Carrier interference suppression discussion, RAN4 should consider different LP-WUS bandwidth, but, some typical bandwidth can be selected as examples to reduce the analysis burden, e.g. 1.4MHz, 5MHz, and 10MHz, 20MHz.
Proposal 3: Assume WUS can be flexibly placed in any position of the carrier.
Proposal 4: General evaluation approach for ACS and ASCS for LP-WUR is recommended, i.e., study feasible Adjacent Sub-Carrier interference suppression level for each architecture, based on assumed typical filter characteristic (e.g. filter order and cut-off frequency) and LP-WUS guard band design. 
Proposal 5: RAN4 recommend different NF value for different LP-WUR architecture. Additional relaxation should be considered compare with normal receiver.
Proposal 6: RAN4 should study feasible LP-WUS power boosting level. 
Proposal 7: In the reply LS, it should be suggested that RF envelop detection architecture is more appropriate for single-band operation, and IF/BB envelop detection is applicable for both single and multi-bands operation. 
Proposal 8: RAN4 focus on FR1 frequency range, as first priority.
Proposal 9: RAN4 assume 1RX architecture for LP-WUR as starting point.
Proposal 10: RAN4 agreements and clarification questions can be sent via phase-1 reply LS.
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