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Introduction
An agreement [1] was reached at RAN #93-e as follows
Option 1: Task RAN4 with the evaluation of an achievable UE receiver blocking level based on existing n96 hardware. The blocking level is targeted to be as close as possible to -30 dBm.
This contribution provides an input into the UE blocking capability for the 5945 – 6425 MHz band.
Discussion
UE blocking characteristics for NR-U in Bands n46 and n96 are specified in TS 38.101-1 sub-caluse 7.6F where in-band blocking and out-of-band blocking requirements are defined.  In-band blocking is defined for case 1 and case 2 where case 1 locates the blocker closest to the transmitted signal immediately adjacent to the ACS.  The case 2 blocker is a 20 MHz modulated signal, located in the next frequency ranges extending out to 3x the transmit channel bandwidth beyond the edges of the band.  The blocker levels are -56 dBm and -44 dBm for IBB case 1 and case 2, respectively, and the wanted signal power is REFSENS + 9, 12, 13.8, and 15 dB for 20 MHz, 40 MHz, 60 MHz, and 80 MHz channel bandwidth.  Out-of-band blocking is defined for range 2 and range 3 (range 1 is N/A for NR-U bands) with frequency location extending outwards from the end of in-band blocking case 2.  The out-of-band blocker is an un-modulated CW signal with amplitude -30 dBm for range 2 and -20 dBm for range 3 above 4200 MHz, while the wanted signal power is REFSENS + 9 dB irrespective of channel bandwidth.  The pertinent points for out-of-band blocking are listed below
· Out-of-band starts at 3*CBW away from the band edge 
· Out-of-band blocker is CW
· Wanted signal power is REFSENS+9 independent of bandwidth 
The objective of the agreement in [1] is to define a minimum performance out-of-band blocking requirement relative to the 5945 and 6425 MHz band edges while at the same time, respecting the agreement [2] 
The same hardware of UE as for n96 may be reused on the frequency range 5945 MHz to 6425 MHz no matter whether to define a new band or define new NS for the existing n96.
A proposal was provided in [3] and reproduced below for convenience

Proposal 1 from [3]: for an EU band with the range 5945-6425 MHz, the OOBB requirements applies with a power level for Range 3 modified to -20 dBm for FInterferer > 4200 MHz except for the range FDL_high + MAX(200 MHz,3*CBW) < FInterferer ≤ [7500] MHz in which the said level shall be modified to -30 dBm. 


[image: ]
Figure 1.  Modified OBB proposal (figure 1 from [3])

Customarily, the out-of-band CW blocker with amplitude of -30 dBm and wanted signal at REFSENS + 9 dB is met with the aid of RF filtering.  Since it is out-of-band by at least 3*CBW, the RF filter is able to attenuate the CW blocker before it enters the Rx chain.  Without RF filter attenuation, the blocker can impact the LNA’s noise figure as the AGC needs to switch to a lower gain state, mixing products of spurious signals with the CW blocker may fall in-band, the mixer may become saturated, the baseband filter may not be able to fully reject the interfer causing aliasing problems in the ADC.  The conservative approach is to declare that only in-band blocking requirements can be assured without the aid of the filter.  On the other hand, since Band n96 is intended for unlicensed operation it can be expected that the radio is designed with greater tolerance to unknown interferers in-band.  Moreover, it was indicated by a large number of European operators that out-of-band blocking is an important parameter, especially with the prospect of future bands and future coexistence scenarios pertaining to the upper 6 GHz frequency range in Europe.  The objective in the agreement of [1] is to try to specify the modified OBB level for the EU band as close to -30 dBm as possible as proposed in [3].  Analysis of the Band n96 front-end design from one vendor indicates that -30 dBm out-of-band blocking in Range 2 is acceptable without RF filtering.

We propose Band nXX (5945 – 6425 MHz) out-of-band blocking level can be modified to -30 dBm from 6425 MHz + 3*CBW to 7500 MHz.  We also note that this conclusion should not be applied generally to any band or technology, but is specific to NR-U in Band n96 and Band nXX.

Before modification of the requirement, this conclusion should be corroborated by other device vendors since there may be other Band n96 hardware designs that cannot achieve the same level of blocker tolerance.
Conclusion
The out-of-band blocking requirements for the UE operating in the lower 6 GHz European unlicensed band is considered in this contribution.  Since the minimum requirement should be specified without any RF filter attenuation, at least over the range from 6425 – 7125 MHz, a block level between -44 dBm and -30 dBm is expected.  We suggest that the Band n96 implementation can support a OOB Range 2 blocker at -30 dBm from 3*CBW offset beyond the band edge.
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