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1. Introduction
Last RAN Plenary #89e meeting agreed set of CRs with NR-U feature introduction to core RAN4 specifications, including big CR for NR BS core specification TS 38.104 [1].
One of the topics that discussed during last RAN4#96-e meeting email discussions was interfering signal levels for Rx requirements for NR-U. In current specification brackets remain for interfering signal levels for n96 LA BS dynamic range requirements, n96 LA BS in-channel selectivity, in-band blocking and out-of-band-blocking. In this contribution we discuss respective interfering signal levels for receiver requirements for NR-U bands.
2. Discussion

2.1. Dynamic range and in-channel selectivity for band n96
Currently in BS core specification 38.104, the following interfering signal levels are used for LA BS dynamic range:
Table 7.3.2-3c: Local area BS dynamic range for band n96

	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	20
	15
	G-FR1-A2-9
	-65.8
	[-68.2] 
	AWGN

	
	30
	G-FR1-A2-19
	-62.8
	
	

	40
	15
	G-FR1-A2-11
	-62.7
	[-65.1] 
	AWGN

	
	30
	G-FR1-A2-12
	-59.7
	
	

	60
	30
	G-FR1-A2-13
	-57.9
	[-63.3] 
	AWGN

	80
	30
	G-FR1-A2-14
	-56.7
	[-62.1] 
	AWGN

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each.


And LA BS in-channel selectivity:
Table 7.8.2-3c: Local Area BS in-channel selectivity for band n96

	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	20
	15
	G-FR1-A1-14
	-93.1
	[-73.4]
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-15
	-90.1
	[-70.4]
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	40
	15
	G-FR1-A1-16
	-90.0
	[-70.2]
	CP-OFDM NR signal, 15 kHz SCS,
20 RBs

	
	30
	G-FR1-A1-17
	-87.0
	[-67.2]
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	60
	30
	G-FR1-A1-18
	-85.4
	[-65.4]
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	80
	30
	G-FR1-A1-19
	-84.1
	[-64.1]
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	NOTE:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.


It was already agreed an took into account for wanted signal that for band n96, NF is increased by 1dB i.e. 11dB for MR BS and 14dB for LA BS. 

The interfering signal power is derived also using NF value:

The mean power of interfering signal for dynamic range is defined in the following method:

                                            PIntf = -174dBm/Hz+10*log10(NRB*SCS*12) + NF + 20

Where:

-    NRB is the transmission bandwidth configuration NRB of the lowest SCS defined in TS38.104 Section 5.3.2 for each BS channel bandwidth;

-    NF is noise figure of NR BS receiver in dB, where 11dB for MR ,14dB for LA (for band n96);
Interfering signal power for in-channel selectivity level=-174dBm/Hz+10*log10(BW)+NF+ICS;

Where:

-    BW is interfering signal bandwidth in Hz, e.g. 10PRB for 5MHz SCS:15 kHz;

-    NF is agreed as 11dB for MR, 14dB for LA BS (for band n96);

-    ICS is agreed as 25dBc
It is proposed to align interfering signal power with 1dB difference comparing to legacy NR. 

Proposal 1: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range) and 7.8.2-3c (In-channel selectivity).
Similar situation exists for n96 Medium Range BS, that is proposed to be introduced in [3]. For both dynamic range and in-channel selectivity, it is proposed to also adjust (with 1dB difference) interfering signal power levels due to NF change. 
Proposal 2: It is proposed to define interfering signal levels for n96 MR BS for dynamic range and in-channel selectivity with 1dB adjustment due to NF change. 
2.2. Out-of-band blocking for band n96
Additional requirement that is in brackets is out-of-band blocking requirement (in the Note 3 in table 7.5.2-1):
Table 7.5.2-1: Out-of-band blocking performance requirement for NR
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	PREFSENS +6 dB
(Note)
	-15 
	CW carrier 

	NOTE 1:
PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in Table 7.2.2-1, 7.2.2-2, and 7.2.2-3. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].
NOTE 2: 
For NB-IoT, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of -40 dBm for 15 kHz subcarrier spacing and -46 dBm for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1MHz step size.
NOTE 3:
For band n96 Interfering Signal mean power is [-15] dBm.


Out-of-band requirement with -15 dBm interfering signal level is widely used from UTRA times. We do not see the reason why it would need to be changed for n96. Thus, it is proposed to use the same interfering signal level of -15 dBm for n96.

Proposal 3: It is proposed to define -15 dBm interfering signal power for out-of-band blocking requirement for band n96.

2.3. In-band blocking for band n96

In-band blocking requirement for LA BS for band n96 is also in brackets in current specification:

Table 7.4.2.2-1b: Base station general blocking requirement for n96
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	20, 40, 60, 80
	PREFSENS + 6 dB
	Local Area BS: [-35] 
	±30
	20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs

	NOTE 1:
PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3.


In ongoing study item [2] on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz, where simulation campaign was performed, we proposed in [4] to keep the currently specified BS in-band general blocking requirements below 6GHz for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz. Thus, also for NR-U band n96 Local Area BS, it is proposed to keep current legacy NR value of -35dBm and remove brackets. 
Proposal 4. It is proposed to remove brackets for LA BS interfering signal for general blocking requirements and define requirement with interfering signal power of -35 dBm.
Similar approach is also proposed for MR BS for band n96. 

Proposal 5. It is proposed to reuse legacy NR FR1 interfering signal for MR BS for band n96 of -38 dBm.
3. Conclusion

In this contribution we discuss respective interfering signal levels for receiver requirements for NR-U bands. We have made following proposals:
Proposal 1: It is proposed to align (with 1dB difference due to NF change) interfering signal levels for LA BS for band n96 and remove brackets from specification tables 7.3.2-3c (Dynamic range) and 7.8.2-3c (In-channel selectivity).

Proposal 2: It is proposed to define interfering signal levels for n96 MR BS for dynamic range and in-channel selectivity with 1dB adjustment due to NF change.

Proposal 3: It is proposed to define -15 dBm interfering signal power for out-of-band blocking requirement for band n96.

Proposal 4. It is proposed to remove brackets for LA BS interfering signal for general blocking requirements and define requirement with interfering signal power of -35 dBm.

Proposal 5. It is proposed to reuse legacy NR FR1 interfering signal for MR BS for band n96 of -38 dBm.
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