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Introduction

In the last RAN4#95e meeting, there were some initial discussion on NR-U RX requirement e.g. ACS, IBB, RX IMD requirements, while no much consensus were reached due to the limited discussion time. Therefore in this contribution, we want to share some further clarifications on the proposals for better understanding.
Discussion 
In the previous meeting, ACS, IBB, RX IMD requirement proposed in the draft CR [1][2] are mainly to reuse NR requirement with some adjustment for interfering signal channel bandwidth for 10MHz and 20MHz due to its coexistence scenarios, however frequency offset of adjusted interfering signal is not updated correspondingly. In addition, for NR-U BS IBB/OOBB requirement should be similar as LAA BS, therefore some updates for IBB/OOBB requirements are also needed. 
2.1. ACS requirement 
For 10MHz and 20MHz channel arrangement as shown in Figure 1, it could be easily found that 20MHz interfering signal should be more reasonable configuration instead of 5MHz, in addition, the freq offset should be also updated based on the legacy approach used for NR to avoid the orthogonality between interfering signal and wanted signal.
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Figure 1. 10MHz spectrum allocation at n46

Proposal 1: to use the following frequency offset for ACS interfering signal:
Table 7.4.1.2-2a: Base Station ACS interferer frequency offset values for n46
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	10
	±9.4675
	20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs

	20
	±9.4625
	

	40
	±9.4675
	

	60
	±9.4725
	

	80
	±9.4625
	


2.2. IBB/OOBB requirement 

For IBB/OOBB requirement, as mentioned in the section 2, if we agreed to reuse NR BS requirement at licensed band for NR-U BS, then this will impose unnecessarily more stringent requirement for NR-U BS compared with LAA BS. More specifically speaking, there should be some transition frequency range between IBB -38dBm modulated signal and OOBB -15dBm CW signal as shown in the following table which will relax the front-end filter requirement from 23dBc to 3dBc.

Table 7.4.2.2-1a: Base station general blocking requirement for n46

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Interfering signal centre frequency minimum frequency offset to the lower/higher Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of Interfering Signal

	46
	(FUL_low -20)
	to
	(FUL_high +20)
	Medium Range BS: -38
Local Area BS: -35
	PREFSENS +6dB (Note 1)
	±30
	20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs

	
	(FUL_low -500)

(FUL_high +20)
	to

to
	(FUL_low -20)

(FUL_high +500)
	-35
	PREFSENS +6dB (Note 1) 
	(
	CW carrier 

	
	1

(FUL_high +500)
	to

to
	(FUL_low -500)

12750
	-15
	PREFSENS +6dB (Note 1) 
	(
	CW carrier 

	Note 1:
PREFSENS depends on the channel bandwidth as specified in Table 7.2.2-2a and 7.2.2-3a.


In addition, the frequency boundary for IBB requirement in the above table is spanning from FUL_low- 20 to FUL_high+20 where 20MHz is coming from LTE spec considering the front-end filter. For NR BS at the licensed band Δfoobb in R15, the proposed value is specified as following due to massive MIMO architecture request and practical filter response, e.g. 17dBc attenuation at Tx side and 28dBc attenuation at Rx side for Wide-area BS, however for NR-U BS at 5GHz, at least for NR-U BS 1-C should follow LAA BS at 5G spec instead of NR spec. For NR-U BS 1-H at 5GHz,as discussed in the companion contribution, the following proposal are made:
Table 7.4.2.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	FUL,high – FUL,low ≤ 200 MHz
	20

	
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	FUL,high – FUL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60

	NOTE 1: for band n46, ΔfOOB for BS type 1-C is equal to 20MHz;
NOTE 2: for band n46, ΔfOOB for BS type 1-H is equal to 60MHz;


Proposal 2: for NR-U BS 1-C, it should reuse interfering signal and freq offset of LAA BS IBB/OOBB requirement;

Proposal 3: for NR-U BS 1-H, ΔfOOB could be defined as 60MHz.
2.3. RX IMD requirement 
Similar as ACS requirement, the frequency offset of RX IMD requirement should also be updated due to 20MHz interfering signal instead of 5MHz. The method to derive freq offset for RX IMD requirement is captured in [5].

Proposal 4: to use the following frequency offset for RX IMD interfering signal:
Table 7.7.2-2a: Interfering signals for intermodulation requirement for n46

	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge (MHz)
	Type of interfering signal (Note 3)

	10
	±7.57
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 1)

	20
	±7.50
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 1)

	40
	±7.45
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 1)

	60
	±7.49
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 1)

	80
	±7.44
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 1)

	NOTE 1:
Number of RBs is 100 for 15 kHz subcarrier spacing, 50 for 30 kHz subcarrier spacing and 24 for 60 kHz subcarrier spacing.

NOTE 2: 
The RBs shall be placed adjacent to the transmission bandwidth configuration edge which is closer to the Base Station RF Bandwidth edge.


Conclusions
In this contribution, we shared some further inputs on NR-U BS RX ACS, IBB,OOBB,IMD requirements and proposals are made as following:

Proposal 1: to use the following frequency offset for ACS interfering signal in Table 7.4.1.2-2a;
Proposal 2: for NR-U BS 1-C, it should reuse interfering signal and freq offset of LAA BS IBB/OOBB requirement;

Proposal 3: for NR-U BS 1-H, ΔfOOB could be defined as 60MHz.
Proposal 4: to use the following frequency offset for RX IMD interfering signal in Table 7.7.2-2a;
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