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Introduction
In this paper, we provide our BS RF requirement impact according to latest WID[1].
Discussion
In WID[1], there is an objective for study the BS RF requirements:
•	Study and if necessary specify or support by declaration, the corresponding BS requirements, e.g., dynamic range for LP-WUS/LP-SS. 
· Current NR BS requirements is baseline
The latest RAN1 agreement is listed below:
Agreement
Support both OOK-1 and OOK-4 for LP-WUS. 
· FFS how OOK-1 and OOK-4 are specified 
· For OOK-4, M<=4, FFS supported values
· The SCS of a CP-OFDM symbol used for LP-WUS generation can be the same as one of the SCS(s) used for other NR transmissions in the same CP-OFDM symbol
· FFS different SCS.

As in study phase, the focus of the evaluation of the RF impact of LP-WUS is on the power boosting capability. The boosting of signal may impact the emission performance especially when the WUS signal is located at the channel edge. In 38.104, the booting is specified in RE power control dynamic range as illustrated below.
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.


 
In 38.141-1 and 38.141-2, for FR1 test model TM1.2 including a 3dB boosting at the channel edge with up to 40% of the total PDSCH RB allocated in the channel. So if the CP-OFDM symbol used for LP-WUS generation is QPSK modulation, the 3dB power boosting could be possible already for legacy NR Base station.
[bookmark: _Ref163139430]3 dB power boosting is possible if CP-OFDM symbol used for LP-WUS generation is QPSK modulation.
However, there is no such power boosting test model defined in FR2, therefore, the power boosting can be assumed as the power boosting is not tested. 
[bookmark: _Ref163139446]No test model for power boosting is defined for FR2 and power boosting capability can not be assumed for FR2 BS.
However, for FR2, there is no WUR RF architecture discussed in study phase and there is a question whether FR2 WUR should be in scope of the Rel-19. For example, It is not clear how to FR2 WUR coverage should be matched to the PUSCH Msg3 without the similar number of antenna element of the main receiver. This puts a question on what the WUR RF architecture should be and how the power saving gain compared to the FR1. We think maybe the power gain for FR2 and FR2 WUR architecture should be clarified before RAN4 start work on FR2.
[bookmark: _Ref163139457]RAN4 confirm whether the FR2 WUR is in scope of the WID.
To have OOK1 waveform, the QPSK modulation can be mapped to CP-OFDM symbol which is used to generate LP-WUS signal. With OOK-4 (DFT-s or waveform fitting approaches) the gNB may need to support additional DFT (or another transform for LS approach) or pre-generate and store frequency domain symbols. Additionally, the frequency domain symbols used as inputs of IFFT may not be similar to those used for generating existing NR signals (e.g., M-QAM). Mapping the generated frequency domain values (before IFFT) to existing sequences/QAM modulations could be considered for this approach to reduce the impact on gNB. Therefore, for OOK4 waveform, the higher modulation than QPSK may be mapped to CP-OFDM symbols as illustrated in Figure 1. Therefore, gNB can not be boosted according to the current base station RE dynamic range requirement.
[image: ]
[bookmark: _Ref162948075]Figure 1:Constellation mapping for multi-bit OOK WUS (4-bit OOK case mapped to 64QAM).
[bookmark: _Ref163139465]RAN4 should allow dynamic range requirements based on existing specification for OOK-1 waveform.
Conclusions
In this contribution, we present our view on the BS RF requirement with below observations and proposals:
Observation 1 3 dB power boosting is possible if CP-OFDM symbol used for LP-WUS generation is QPSK modulation.
Observation 2 No test model for power boosting is defined for FR2 and power boosting capability can not be assumed for FR2 BS.
Proposal-1: RAN4 confirm whether the FR2 WUR is in scope of the WID.
Proposal-2: RAN4 should allow dynamic range requirements based on existing specification for OOK-1 waveform.
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