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Introduction
In RAN-Plenary#93 meeting, there was agreement that it is needed to evaluate RX blocking level for lower 6GHz NR unlicensed operation for Europe based on existing n96 hardware. In the contribution, the evaluation of RX blocking level is provided.  
Discussion 
The agreement [1] about evaluation of RX blocking level for lower 6GHz NR unlicensed operation for Europe based on existing n96 hardware is shown as follows. 
	The following options for “Topic #1: Consideration of Aspects beyond ECC Decision (20)01” were discussed at the Wednesday GTW based on the moderator recommendations and further refinement of Option 1:
· 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.
· Option 2: Consider the mask in [4] above 6425 MHz a baseline since consistent with standard OOBB requirements for n96, and RAN4 is tasked to consider any other provision needed, if any, for ensuring that the same hardware of UE as for n96 may be reused on the frequency range 5945-6425 MHz.
· Option 3: Others.
The following option was endorsed.
· 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.



In the contribution, several factors about the achievable UE RX blocking level are considered. The evaluated blocking level is based on existing n96 hardware. 
Observation 1: Regarding FDD TX power level at external LNA(eLNA) input, TX OOB blocking level can be close to -30dBm to eLNA input after duplexer rejection. 
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Observation 2: Due to FDD TX-RX frequency gap, there is additionally rough 2dB rejection from eLNA for OOB TX blocker. 
Observation 3: The OOB blocker causes blocker-induced RX noise degradation. The noise degradation could be mitigated by additional rejection capability from matching circuits and eLNA.   
Observation 4: NR band n96 is operated at higher frequency than FDD bands and has inferior RF linearity for blocker. And there is no further rejection from eLNA and matching circuits for the in-band blocker of OOB blocking level.    
Observation 5: Regarding IBB of EU NR-U band, UE RX blocking level can is -44dBm based on existing n96 hardware. 
Proposal 1: The proposed UE RX blocking levels in IBB range is -44dBm.     
Regarding a set of step blocking values for OOB2 and OOB3 region as shown in Figure 1, one scenario needs further clarification.
· When signal CBW is 80MHz or 100MHz, there is ambiguity about OOB Range 2 since the range is between 3*CBW ~ MAX(200,3*CBW).
· It seems only one OOB range exists(OOB range 3 ?) when signal CBW is 80MHz or 100MHz. It implies single OOB3 blocking value would be applied for all OOB range. 
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Figure 1: OOB range2 for Europe lower 6GHz unlicensed band based on n96 hardware
Observation 6: OOB Range 2 is between 3*CBW ~ MAX(200,3*CBW). It seems that only one OOB range exists when signal CBW is 80MHz or 100MHz and implies single OOB3 blocking value applied for all OOB range.

Proposal 2: Regarding OOB2 and OOB3 range, to clarify whether single OOB3 blocking value is applied for all OOB range when signal CBW is 80MHz or 100MHz. 

Observation 7: Regarding OOB blocking level of EU NR-U band, the evaluated UE RX blocking level is -34dBm based on existing n96 hardware. The +/-3 dB variation for blocking level based on different UE implementation is expected. 

Proposal 3: Based on observations, the proposed UE RX blocking level in OOB range 2 and OOB range 3 is [-31dBm ~ -37dBm] for considering different UE implementation.     
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Figure 2: Blocking level for Europe lower 6GHz unlicensed band based on n96 hardware
Conclusion
In the contribution, based on existing n96 hardware, the evaluated UE RX blocking level is provided.
Observation 1: Regarding FDD TX power level at external LNA(eLNA) input, TX OOB blocking level can be close to -30dBm to eLNA input after duplexer rejection. 
Observation 2: Due to FDD TX-RX frequency gap, there is additionally rough 2dB rejection from eLNA for OOB TX blocker. 
Observation 3: The OOB blocker causes blocker-induced RX noise degradation. The noise degradation could be mitigated by additional rejection capability from matching circuits and eLNA.   
Observation 4: NR band n96 is operated at higher frequency than FDD bands and has inferior RF linearity for blocker. And there is no further rejection from eLNA and matching circuits for the in-band blocker of OOB blocking level.    
Observation 5: Regarding IBB of EU NR-U band, UE RX blocking level can is -44dBm based on existing n96 hardware. 
Proposal 1: The proposed UE RX blocking levels in IBB range is -44dBm.     
Observation 6: OOB Range 2 is between 3*CBW ~ MAX(200,3*CBW). It seems that only one OOB range exists when signal CBW is 80MHz or 100MHz and implies single OOB3 blocking value applied for all OOB range.

Proposal 2: Regarding OOB2 and OOB3 range, to clarify whether single OOB3 blocking value is applied for all OOB range when signal CBW is 80MHz or 100MHz.     

Observation 7: Regarding OOB blocking level of EU NR-U band, the evaluated UE RX blocking level is -34dBm based on existing n96 hardware. The +/-3 dB variation for blocking level based on different UE implementation is expected. 

Proposal 3: Based on observations, the proposed UE RX blocking level in OOB range 2 and OOB range 3 is [-31dBm ~ -37dBm] for considering different UE implementation.     
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