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1 Introduction
3GPP has specified Out-of-band blocking (OOBB) for EN-DC, CA and SUL configurations as well as single carriers. However, while generic OOBB exceptions are specified for single carrier, they are missing in the EN-DC, CA and SUL specs, although there are some band specific exceptions for OOBB and SUL.
2 OOBB exceptions

OOBB exceptions are usually defined because on some specific frequencies the UE cannot withstand the strong blocker signal due to some mixing products, harmonics or IMD.

Examples are blockers on harmonics of the LO frequency, mixing between LO frequencies and other internal clocks or IMD cases.

One example of IMD is discussed in [1], where a low band transmit signal together with a blocker above generates IMD2 on the RX frequency of bands n77/n78. This would affect band combinations like DC_8A_n78A, DC_18A_n78A, DC_19A_n78A, DC_20A_n78A, DC_26A_n78A, DC_28A_n78A, where n78A can be replaced by n77A or n79A and it would be the same issue with a CA or SUL combination. This resulted in a specific blocker exception for some of these band combinations for CA and SUL band combinations. However, these band specific exceptions were proposed to be removed in [2] and [3], which was not agreed.

Another example would be IMD3 between the LTE TX and the blocker falling into the NR RX band. An example for this would be a band combination like DC_7A_n78A, where IMD3 of the band 7 TX at the for example at 2565MHz with a blocker at 3180MHz would interfere the n78 receiver at 3795MHz.

Mixing between the main clock frequency used by billions of gates and the blocker onto the RX frequency resulting in a fail of the OOBB test is another case where a blocker exception can be needed.

In summary there are plenty of possibilities how there can be a fail of the OOBB test, which can be circumvented by introducing generic OOBB exceptions for NR CA, SUL and DC combinations, as we already have them for GSM, UTRA and LTE as well as single carrier NR already. Without allowing exceptions it is likely that the UE will fail the OOBB test and the band combination cannot be supported by the UE.

These fails of the OOBB test only happen for very specific combinations of two or three frequencies. It is very unlikely that in real operation of the UE these frequencies are met and the blocker exception will generate an issue, therefore an exception will not harm normal operation of the UE.
Observation 1: There are multiple mechanisms like LO mixing with clocks, harmonics and IMD between TX and blocker that can result in failing the OOBB test 

Observation 2: If a UE fails the OOBB test, it cannot support the failing band combination

Observation 3: If a UE fails the OOBB test, but can use an exception, it can support the band combination, but in real operation the likelihood of this being an issue is extremely low
3 Generic OOBB exceptions
For NR single carrier there are generic OOBB exceptions allowed. Similarly the exceptions already had previously been introduced in the GSM, UTRA and E-UTRA specs. In 38.101-1 they are specified like this for single NR carriers:
For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.3-2, a maximum of
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of 
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the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in sub-clause 7.7 apply.

However, while we have specified OOBB for DC, CA and SUL configurations, the generic OOBB exceptions haven’t been specified for these cases. There is just a pointer to chapter 7.6.3 of 38.101-1, but it is not clear, if this includes the generic exceptions as well.
Observation 4: Generic OOBB exceptions are clearly defined for single carrier NR, but not for DC, CA or SUL configurations 
Proposal 1: Specify Generic OOBB exceptions for DC, CA and SUL in 38.101-1 and 38.101-3 

4 Band combination specific exceptions
Currently there are some band combination specific exceptions for CA and SUL combinations. These have been introduced due to IMD2 between the low band TX and the blocker falling onto the RX band. This is a real issue, so exceptions are needed for this. It needs to be checked if the band combination specific exception can be replaced with the generic exception or if the specific one is still needed. There was already a proposal to remove the band specific exceptions [2], however, that is not agreeable without adding the generic exceptions.
5 Conclusion
According to the above discussion we have the following observations and proposals: 

Observation 1: There are multiple mechanisms like LO mixing with clocks, harmonics and IMD between TX and blocker that can result in failing the OOBB test 

Observation 2: If a UE fails the OOBB test, it cannot support the failing band combination

Observation 3: If a UE fails the OOBB test, but can use an exception, it can support the band combination, but in real operation the likelihood of this being an issue is extremely low
Observation 4: Generic OOBB exceptions are clearly defined for single carrier NR, but not for DC, CA or SUL configurations 
Proposal 1: Specify Generic OOBB exceptions for DC, CA and SUL in 38.101-1 and 38.101-3 
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