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1 Introduction
In this contribution we provide further inputs to the discussion on the BS RF receiver requirements for the NR operation in FR2-2.
2 Discussion
Referring to the WF in [1], the following was agreed on the BS RF RX requirements for the NR operation in FR2-2: 
	1. The same sensitivity ranges for BS type 2-O can be reused for FR2-2.
2. Fixed Reference Channel (FRC)
a. Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
b. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth
c. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth.
3. Adjacent Channel Selectivity (ACS)
a. Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
b. Add new rows for FR2-2 in relevant ACS tables.
4. In-Band Blocking (IBB)
a. Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
b. Add new rows for FR2-2 in relevant IBB tables.
5. Spurious emissions
a. Use FR2 approach with necessary adaptations on step size for spurious emissions, i.e., align emission levels with TX requirements
b. Use TRP as emissions metric
c. Step size Fstep,x needs further discussion.
6. Receiver Intermodulation
a. Use 100 MHz DFT-s-OFDM signal with [8] dB offset.
b. SU agreement is needed before frequency offset and RB number details can be agreed.
7. In-Channel Selectivity (ICS)
a. Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range.
b. For in-channel selectivity scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths.
8. Blocking exclusion zone size, fOOB
a. When fOBUE is determined align fOOB with fOBUE



The remaining aspects for the TX Core requirements are discussed below. 
2.1 FRC
FR2-2 FRCs are directly used in definitions of the following RX requirements: EISREFSENS, OTA ICS.
The following two new FRC are to be added for the 400MHz channel bandwidth: 
· G-FR2-A1-6 for 480 kHz SCS 
· G-FR2-A1-7 for 960 kHz SCS
For wider channel bandwidths up to 200MHz, the same approach of reusing EISREFSENS_50M400M will be used, following the FR2-1 approach. 
In order to define all details for G-FR2-A1-6 and G-FR2-A1-7, related decision on SU needs to be taken first.  
Related Draft CR to TS 38.104 for the FRC annex is provided in [2].
2.2 RX spurious emissions 
The RX spurious emissions requirement was agreed to reused the FR2-1 approach with necessary adaptations on Fstep,x step size for spurious emissions. 
The existing FR2-1 requirement is defined as follows: 
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What is missing for the FR2-2 requirement, is the n263 specific step frequencies – this is to be aligned among the TX and Rx spur. In order to derive them, the ERC Recommendation 74-01 guidance needs to be followed: 
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Observation: in order to derive the above step frequencies, the ΔfOBUE / ΔfOOB value needs to be agreed first. Afterwards, the process is straight-forward and follows 74-01 guidance. 
2.3 RX IMD
It was already decided that the interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels. During last meeting it was agreed to use 100 MHz DFT-s-OFDM signal, while the offset values of [8] dB was kept in [] to further cross-check.
Referring to TR 38.817-2, the following background behind the RX IMD derivation can be found: 
	For FR2, the RX IM levels are set re-using the same principles as FR1. In FR1, the general receiver intermodulation requirements with two interferers (one modulated and one CW) and corresponding joint probabilities between the two interferers which would be lower than one interferer, the relation between general blocking level and receiver intermodulation level is summarized in Table 10.8.1-1 which indicate an offset in level around 8-9 dB between general blocking and receiver intermodulation interferer levels of ~8-9 dB. Note that for receiver intermodulation, interferers having same level resemble the worst case compared to asymmetrical interferer levels.
Table 10.8.1-1:	Existing general receiver blocking and intermodulation requirements
	
	UTRA
25.104
	E-UTRA
36.104
	MSR
37.104

	General blocking level
	-40 dBm
	-43 dBm
	-40 dBm

	General receiver intermodulation level
	-48 dBm
	-52 dBm
	-48 dBm

	Level offset
	8 dB
	9 dB
	8 dB



Given the involvement of statistics of two interferer and OTA spatial aspect for mm-waves and possible non-symmetrical interferer levels etc, to avoid lengthy investigation, a pragmatic approach similar to existing RATs is used to define the receiver intermodulation requirements for FR2 bands. Thus, simulations of interferer levels were carried out under the assumption that the requirement would be based on equal levels. The simulations demonstrated that the for 1% RX IM probability, the RX IM interferer levels are around 8-10dB lower than the in-band blocking level under this assumption.
Thus it was decided that for FR2, the interferer levels for general receiver intermodulation should be derived by applying an offset of 8 dB below OTA blocking levels.
In addition, for FR2, the modulated interferer bandwidth should be 50 MHz, but larger interferer bandwidths are not precluded in later releases when wide band operation is considered.



It can be seen, the same approach was used for the RX IMD derivation for NR, EUTRA, etc, based on the statistical considerations of the two interferers. 
Proposal: Based on the above background on the FR2-1 RX IMD derivation, the reuse of the legacy 8 dB offset of the RX IMD below the blocking level is considered as acceptable approach.
2.4 ICS
It was agreed last meeting to verify the value of the offset among the wanted and the interferer signals for OTA ICS, as the agreement was: Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range.
Referring to TR 38.817-2, the wanted and the interfering signals were derived based on: 
Wanted signal power level = -174dBm/Hz+10*log10(BW)+NF+SNR+IM+3dB-G;
Interfering signal power level = -174dBm/Hz+10*log10(BW)+NF+ICS-G,
The value of 10 dB offset among the wanted and interfering signals was the outcome of the calculations. Therefore it can be seen that the FR2-1 approach is simply reused here. 
Proposal: reuse the FR2-1 approach with the 10 dB offset among the wanted and the interferer signals. 
2.5 ΔfOOB value
Referring to ΔfOBUE related discussion in [3], the following agreements were reached:
· Align the value for ΔfOBUE and ΔfOBUE.

Therefore we reuse discussion from [3] below. 
Referring to the ETSI EN 303 722, there is guidance on derivation spurious range and the OOB region boundary:
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Based on 57-71 GHz range and assuming 2 GHz channel bandwidth, the resulting offset can be derived as ±3.5 GHz. This value was considered to be a starting point for the [3 – 4] GHz range consideration for the ΔfOBUE derivation. 
Regarding the NR operation band, so far we have only band n263 defined for FR2-2, which is 14 GHz wide (57-71 GHz). The other band to be also considered is the licensed band which is expected to have a range of 5 GHz (66-71 GHz). During previous discussions on FR2-1, the range of the operating band widths has been extended up to 900 MHz, even though there was no such wide band defined at that time (i.e. 100 MHz ≤ FDL,high – FDL,low  ≤ 900 MHz).
Therefore, for the FR2-2 it is suggested to follow similar approach and to consider that the current band n263 may not be the widest possible band to consider, i.e. not to preclude that wider bands may be possible in future. 
Based on the above, it is proposed to select the ΔfOBUE value from the [3.5 – 4] GHz range. 
Therefore the following is proposed: 
Proposal: Define ΔfOOB values as [3.5] GHz. 
Please note, that it was already agreed to align the value for ΔfOBUE and ΔfOBUE.
Please note that draft of the ΔfOBUE  and ΔfOOB updates implementation to TS 38.104 was also provided in [3]. 
Conclusions 
Based on the above discussion, the following proposals are formulated: 
Proposal 1: Define ΔfOOB values as [3.5] GHz. 
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Figure 7: Specific mask for spurious domain emissions with reference bandwidths for Base Stations
using AAS and beamforming operating above 24.25 GHz (see Table 9)

Table 9: Frequency references for Figure 7

M Valus

Fct 1 GHz or 0.5 times Wa , whichever s the greater
Fa* 2 GHz or Wa, whichever is the greater
Fer 10 GHz or 4 times W or, whichever is the greater

(- The frequency limits are defined from the edge of the AAS Base Station
ransmittr operating band emission. Regardless of the offset Fc, Fd and Fe as
Gerived from the tabl, the imit do not appy or 1= 18 Ghz..
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4232 Limit

‘The level of unwanted emissions in the spurious domain shall be less than or equal to the limits given in table 4,where
the lower boundary between the spurious domain and the out-of-band domain shall be at a frequency Fi:

e Fo=min (57 GHz; f - min(2,5 % nominal channel BW, 1,5 x nominal channel BW + 500 MHz))
‘where fc is the nominal centre frequency of the transmission.
‘The upper boundary between the spurious domain and the out-of-band domain shall be at a frequency Fir

*  Fu=max (71 GHz; f +min(2.5 % nominal channel BW, 1.5 x nominal channel BW + 500 MHz))
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10.7.3  Minimum requirement for BS type 2-O

‘The OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.

For the BS fype 2-0, the power of any RX spurious emission shall not exceed the fimits in table 10.7.3-1.

10.7.3-1: Radiated Rx spurious emission limits for BS type 2-0
3
Spurious Timit Weasurement Note
frequency range (Note 5) Bandwidth
(Note 4)
30WHz & 1Az 36 9B 00 KAz Note T
7GHz & 18 GHz =30 gBm TMHz Note 1
Bz & 20 dBm T0WHz Note 7
Fuent © Fama =75 dBm T0WHz Note 2
Firsa © Forno =10 gBm T0WHz Note 2
Fueps © Fums =10 gBm T0WHz Note 2
Fuens © Fama =75 gBm T0WHz Note 2
e © 2 harmonic of 20 dBm. T0WHz Note 2. Note 3
the upper frequency edge
ofthe UL operating band.

NOTE 1 Bandvidih as in [TU-R SM320 2] 4.1
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], 52.5 table 1

NOTE 4. The step frequencies Fys are defined i table 10.7.3-2
NOTE 5._Additional limits may apply regionally.

Table 10.7.3-2: Step frequencies for def

ing the radiated Rx spurious em

Operating band | Fuso1 Fupz Fups Fups
(GHz) (GHz) (GHz) (GHz)
57 i 235 2 31
258 78 21 27 25
259 35 355 38 5
260 % 37 355 715
267 75 255 260 2085 035 %35
262 372 757 T LNy 502 582
1263 T6D 16D 16D 16D T80 TBD





