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1. Introduction
In RAN4 #106 meeting, one WF[1] and LS[2] are approved as starting point to help further discussion. In this contribution, we focus on the discussion of receiver architecture and related RF requirement impact.
2. Discussion
[bookmark: _Hlk130830425]2.1 LP-WUR architectures
In last meeting, it’s still FFS on whether this architecture could be down-selected considering it can’t support multiple bands. Usually, the passband of RF filter equals to the operation band frequency range, to achieve better selectivity, e.g. ACS or even sub-carrier based selectivity, higher Q-factor filter would be required. If we assume bandwidth of LP-WUS is 1.4MHz and 5MHz, required Q factor for n41 would be 520 or even 1857. 1857 seems challenging. SAW filter could support 1.4MHz or 5MHz passband bandwidth at less than 1GHz frequency. But for larger frequency band, we are afraid it’s challenging at the expense of higher cost. Vendors are encouraged to show more feasibility analysis of such high Q factor RF filter.
Even if we reduce ACS/adjacent sub-band selectivity requirement to enable such RF architecture, better digital interference cancellation mechanism is required since adjacent sub-band interference will fall into digital domain due to the lower ACS/ adjacent sub-band selectivity requirements. therefore, either high Q-factor RF filter or better digital interference cancellation mechanism is required to meet receiver selectivity requirement, which will lead to relatively high cost or large power consumption.
Observation 1: for RF architecture, either high Q-factor RF filter or better digital interference cancellation mechanism is required to meet receiver adjacent carrier/subcarrier selectivity requirement, which will lead to relatively high cost or large power consumption.
From above analysis, RF architecture is not the good choice.
2.2 UE RF requirement impact
· Categorize RF requirement set for different UE type
In last meeting, LS is sent to RAN1 to ask them about applicable UE types for LP-WUS and candidates include IoT, wearable device and smart phone. Different types require different power consumption from a few uW to a few hundred uW. Different power consumption will lead to different NF. Following fig [3] show the relationship between power consumption and NF. RF requirement analysis may need to categorized by different UE types with different power consumption assumption.
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Observation 2: RF requirement analysis may need to be categorized by different UE device with different power consumption assumption.
· Analysis of ACS
Following table show the analysis of ACS which is related to NF and the target coverage.
	parameter
	value
	comment

	
	Case 1
	Case 2
	

	P_interference:
Interference power for ACS requirement
	=REFSENS Normal_UE + 45.5dB=-52.48dBm/5MHz
	-25dBm
	We use n41 as example.
The same as the value for ACS testing considering such interference mainly comes from adjacent channel gNB power even for LP-WUR case

	REFSENSE degradation due to adjacent channel interference
	+14dB
	-56.5dBm
	This is also related to target coverage. +14dB is the same as legacy UE. 
But when target coverage shrinks for other UE device, large REFSENSE degradation is allowed, which will lead to smaller ACS.

	ACS
	31.7 for 9dB NF assumption
25.7 for 15dB NF assumption
16.7 for 24dB NF assumption
	31.5 for 9dB NF assumption
25.5 for 15dB NF assumption
16.5 for 24dB NF assumption
	


Based on above analysis, we have following observations.
Observation 3: if we assume the same coverage as normal UE with 95% throughput metric, the ACS is about 32dB for 9dB NF, 26dB for 15dB NF and 17dB for 24dB NF.
About the test metric, usually RAN4 use 95% throughput against PDSCH. In testing, padding bits are transmitted to test throughput. In last meeting some companies suggest to use BLER as test metric as what is down for PDCCH. in RAN1, there is still no agreement of target BLER. If we assume 1% BLER which roughly equals to 99% throughput. For future ACS simulation, if the same NF as normal UE and same Tx power at gNB side are assumed, we can reuse the same SINR distributions under different ACIR value as derived from normal UE ACS simulation and just translate SINR into target BLER based on BLER-SINR curve. from this point of view, no further simulation is required.
Observation 4:  if the same NF as normal UE and same Tx power at gNB side are assumed, it seems we don’t need new ACS simulation for smartphone LP-WUR and the same SINR distributions under different ACIR value could be reused as derived from normal UE ACS simulation.
· Analysis of Adjacent sub-band selectivity
Legacy ACS simulation also consider 0% grid shift case, therefore above analysis also applies for adjacent sub-carrier selectivity analysis.
Observation 5: the same value of ACS is also applicable for sub-carrier selectivity.
2.3 BS RF requirement impact
· RB power dynamic range
For gNB supporting NB-IoT, RB power dynamic range is defined to enhance coverage considering the REFSENSE is degraded due to large NF. The same as NB-IoT, RB dynamic range may also be required for gNB supporting UE with even large NF than normal UE. but we should take care of such requirement, if we define even better RB dynamic range requirement compared with NB-IoT, we may also need to update gNB hardware rather than only updating software to support LP-WUS which will lead to large network deployment cost.
Observation 6: if smartphone type LP-WUR has worse NF compared with NB, and the target coverage is the same as normal UE, gNB hardware needs to be enhanced to support better RB dynamic range requirements, which will enlarge deployment cost.
Proposal 1: it’s suggested not to update gNB hardware. Legacy gNB hardware could be reused to LP-WUR with only soft ware update.
3. Conclusions
In this contribution, LP-WUR architecture and RF reqiurements are discussed with following observations:
Observation 1: for RF architecture, either high Q-factor RF filter or better digital interference cancellation mechanism is required to meet receiver adjacent carrier/subcarrier selectivity requirement, which will lead to relatively high cost or large power consumption.
Observation 2: RF requirement analysis may need to be categorized by different UE device with different power consumption assumption.
Observation 3: if we assume the same coverage as normal UE with 95% throughput metric, the ACS is about 32dB for 9dB NF, 26dB for 15dB NF and 17dB for 24dB NF.
Observation 4:  if the same NF as normal UE and same Tx power at gNB side is assumed, it seems we don’t need new ACS simulation for smartphone LP-WUR and the same SINR distributions under different ACIR value could be reused as derived from normal UE ACS simulation.
Observation 5: the same value of ACS is also applicable for sub-carrier selectivity.
Observation 6: if smartphone type LP-WUR has worse NF compared with NB, and the target coverage is the same as normal UE, gNB hardware needs to be enhanced to support better RB dynamic range requirements, which is not preferred from deployment cost aspect.
Proposal 1: it’s suggested to reuse legacy gNB hardware to reduce deployment cost when supporting LP-WUS. 
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