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1.	Introduction
[bookmark: _Hlk67504958]The work item for extending current NR operation to 71 GHz was approved at TSG RAN#91-e [1]. One of the objectives of this work item is to define BS RF core requirements for the band(s) in the frequency range between 52.6GHz and 71GHz. BS receiver requirements for extending current NR operation to 71 GHz were further discussed at TSG RAN4#101-e and a way forward was approved [2].
This contribution provides further proposals on BS receiver requirements for extending current NR operation to 71 GHz according to the approved way forward and the findings in the corresponding study item as recorded in TR 38.808 [3].

2.	Discussion
2.1	Fixed Reference Channel (FRC)
The following points were agreed in [2]:
· Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
· For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth
· For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth.
[bookmark: _Hlk78567030][bookmark: _Hlk78567010]Some parameters for the new dedicated FRCs agreed to be defined for NR operation in 52.6 – 71 GHz range (like allocated resource blocks) depend on other parameters (like maximum SU for each SCS and channel bandwidth combination) and thus they should be finalized when the parameters they depend on are finalized. On the other hand, some parameters (like modulation and coding rate) can be reused from FR2 as they are common across the FRCs defined for FR2.
Proposal 1: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized.

2.2	Adjacent Channel Selectivity (ACS)
The following points were agreed in [2]:
· Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
· Add new rows for FR2-2 in relevant ACS tables.
[bookmark: _Hlk92298051]The ACLR and ACS values in the NR study item (as recorded in TR 38.803 [4]) were obtained from the coexistence studies at 30 GHz, 50 GHz, and 70 GHz. Moreover, the simulation results in [5] have shown that the main reason of the difference between the results in [6] and those in [4] is the increased number of columns of UE antenna elements from 2 columns in [4] to 8 columns in [7] (for the results in [6]). Therefore, considering the results in [4] and [6] and technology capabilities for BS and UE implementation we propose to reuse the ACIR values in [4] at 70 GHz carrier frequency as the required ACIR values for NR operation in 52.6 – 71 GHz range and specify the ACS requirement as 22 dB (round up from the 21.5 dB value in [6] following the practice used in the NR work item).
Proposal 2: The ACS requirement for NR operation in 52.6 – 71 GHz range should be specified as 22 dB.

2.3	In-Band Blocking (IBB)
The following points were agreed in [2]:
· Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
· Add new rows for FR2-2 in relevant IBB tables.
And the following points were agreed at TSG RAN4#98-e [8]:
· Option 1 as baseline, i.e. In-band blocking level of BS type 2-O can be used as baseline for NR operation in 52.6 – 71 GHz range, but consideration should be placed to ensure alignment between in-band selectivity and ACS.
· (option 2 was the FR2 assumption, i.e. the FR2 interferer power level was 33dB higher than the OTA REFSENS level)
· Re-evaluate the interferer signal type, including its SCS, channel bandwidth.
The same sensitivity ranges for BS type 2-O were agreed to be reused for NR operation in 52.6 – 71 GHz range [2]. Therefore, the two options in [8] are the same, and thus the in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O can be used for NR operation in 52.6 – 71 GHz range.
Proposal 3: The in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.

2.4	Receiver spurious emissions
[bookmark: _Hlk71306576]The following points were agreed in [2]:
· Use FR2 approach with necessary adaptations on step size for spurious emissions, i.e., align emission levels with TX requirements
· Use TRP as emissions metric
· Step size Fstep,x needs further discussion.
The following band definitions were agreed at TSG RAN4#98-e [9]:
· Licensed band definition: [66 – 71] GHz.
· Unlicensed band definition: 57 – 71 GHz.
In ERC Recommendation 74-01 [10], the frequency references for the spurious domain emissions are calculated by the following equations:
1. Fstep,1 = max(18, FDL,low-max(10,4*WB))
2. Fstep,2 = FDL,low-max(2,WB)
3. Fstep,3 = FDL,low-ΔfOBUE
4. Fstep,4 = FDL,high+ΔfOBUE
5. Fstep,5 = FDL,high+max(2,WB)
6. Fstep,6 = FDL,high+max(10,4*WB)
Using the equations above with WB = FDL,high-FDL,low and ΔfOBUE = 3500 MHz, the frequency references for the two band definitions above can be calculated. Therefore, we propose to specify the receiver spurious emission limits for NR operation in 52.6 – 71 GHz range as follows.
Proposal 4: The Rx spurious emission limits for NR operation in 52.6 – 71 GHz range should be defined as:
Table 1: Radiated Rx spurious emission limits for BS type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 10.7.3-2.
NOTE 5:	Additional limits may apply regionally.



[bookmark: _Hlk25241782]Table 2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	Licensed band
	46
	61
	62.5
	74.5
	76
	91

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127



2.5	Receiver intermodulation
[bookmark: _Hlk67591662]The following points were agreed in [2]:
· Use 100 MHz DFT-s-OFDM signal with [8] dB offset.
· SU agreement is needed before frequency offset and RB number details can be agreed.
[bookmark: _Hlk92375361]The interfering signal mean power levels for general receiver intermodulation for BS type 2-O is derived by applying an offset below the in-band blocking levels (as recorded in TR 38.817-02 [11]), similar offset can be used as baseline for NR operation in 52.6 – 71 GHz range. As we discussed in section 2.3, the in-band blocking level (33dB higher than the OTA REFSENS level) of BS type 2-O can be used for NR operation in 52.6 – 71 GHz range, and thus the interfering signal mean power levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O can also be used for NR operation in this range.
Proposal 5: The interferer levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.

2.6	In-Channel Selectivity (ICS)
The following points were agreed in [2]:
· [bookmark: _Toc336211415]Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range.
· For in-channel selectivity scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths.
[bookmark: _Hlk92377529]As recorded in [11], the wanted signal and interfering signal power levels for ICS requirement for BS type 2-O can be calculated from the OTA REFSENS level as follows:

Wanted signal power level = EISREFSENS_50M + 3 + 10*log10[BW/ (66*12*60*1000)]
Interfering signal power level = EISREFSENS_50M + ICS – (SNR+IM+3) + 10 * log10[BW/ (66*12*60*1000)]
Where:
-	3 dB is reference sensitivity degradation
-	BW is wanted signal bandwidth in Hz
-	ICS is 10 dB
-	SNR is dependent on the link level simulation results
-	IM is implementation margin.
Proposal 6: Specify the BS ICS requirement as 10 dB for NR operation in 52.6 – 71 GHz range and calculate the wanted signal and interfering signal power levels from the OTA REFSENS level accordingly.

2.7	Blocking exclusion zone size, fOOB
The following point was agreed in [2]:
· [bookmark: _Hlk92378755]When fOBUE is determined align fOOB with fOBUE.
In ETSI EN 303 722 [12], the lower boundary between the spurious domain and the out-of-band domain shall be at a frequency FL:
· FL = min (57 GHz; fC - min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz))
and the upper boundary between the spurious domain and the out-of-band domain shall be at a frequency FH:
· FH = max (71 GHz; fC + min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz))
where fC is the nominal centre frequency of the transmission.
The maximum channel bandwidth for NR operation in 52.6 – 71 GHz range was agreed to be 2000 MHz at TSG RAN4#100-e [13]. Therefore, we propose to accordingly define ΔfOBUE = min(2,5 × 2000 MHz, 1,5 × 2000 MHz + 500 MHz) = 3500 MHz, and use the same value for fOOB.
Proposal 7: fOOB shall be defined as 3500 MHz for NR operation in 52.6 – 71 GHz range.

3.	Conclusion
This contribution has provided further proposals on BS receiver requirements for extending current NR operation to 71 GHz according to the approved WF and the findings in the corresponding study item as recorded in TR 38.808. They are summarized as follows.
Proposal 1: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized.
Proposal 2: The ACS requirement for NR operation in 52.6 – 71 GHz range should be specified as 22 dB.
Proposal 3: The in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.
Proposal 4: The Rx spurious emission limits for NR operation in 52.6 – 71 GHz range should be defined as:
Table 1: Radiated Rx spurious emission limits for BS type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 10.7.3-2.
NOTE 5:	Additional limits may apply regionally.



Table 2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	Licensed band
	46
	61
	62.5
	74.5
	76
	91

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127



Proposal 5: The interferer levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.
Proposal 6: Specify the BS ICS requirement as 10 dB for NR operation in 52.6 – 71 GHz range and calculate the wanted signal and interfering signal power levels from the OTA REFSENS level accordingly.
Proposal 7: fOOB shall be defined as 3500 MHz for NR operation in 52.6 – 71 GHz range.
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