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Introduction

The NR UE receiver requirements are verified based on the DL reference measurement channel as defined in Annex A.3 in both FR1 and FR2 technical specifications [1-2], where the throughput shall be ≥ 95% of the maximum throughput. Although the DL throughput is measured only for the data channel (PDSCH), the DL control channel (PDCCH) needs to be correctly decoded first before the PDSCH throughput can be measured. Therefore, the UE RF receiver requirements for PDCCH shall be either equivalent to or at least no tighter than PDSCH requirements. In E-UTRA, this has been the case as PDCCH in frequency domain is spread out to fully occupy the channel bandwidth as with PDSCH. However, in NR, the PDCCH/DCI is either confined in 6 resource blocks (RBs) or its multiples and may not span across the entire channel bandwidth, which could cause PDCCH RF requirements tighter than its PDSCH counterpart under ACS test condition. In this contribution, we intend to raise this issue and propose to modify the ACS test configuration by aligning the power level between the PDCCH and PDSCH in the DL reference measurement channel to avoid having tighter ACS requirements for PDCCH than PDSCH.                                       
                
Discussion

Both E-UTRA and NR UE RF receiver requirements have been defined based on DL channel bandwidth with fully populated resource allocations in frequency domain. The specifications require DL throughput to be ≥ 95% of the maximum throughput for the DL reference measurement channel in order to pass each respective receiver test. Although the DL throughput is measured only for the data channel (PDSCH), the DL control channel (PDCCH) needs to be correctly decoded first before the PDSCH throughput can be measured. Therefore, the UE RF receiver requirements for PDCCH shall be either equivalent to or at least no tighter than PDSCH requirements. In E-UTRA, this has been the case as PDCCH in frequency domain is spread out to occupy the entire channel bandwidth as with PDSCH, as shown in Figure 2-1.




Figure 2-1 E-UTRA PDCCH/DCI configuration in DL reference measurement channel
However, in NR, the PDCCH/DCI is either confined in 6 resource blocks (RBs) or its multiples and may not span across the entire channel bandwidth, as illustrated in Figure 2-2, which could cause PDCCH/DCI RF requirements tighter than its PDSCH counterpart under ACS test condition, as will be explained below.



   
Figure 2-2 NR PDCCH/DCI configuration in DL reference measurement channel

Since NR CORESET (which is used to carry PDCCH/DCI) frequency domain allocation is defined as full BW according to Table A.3.1-1 in both TS 38.101-1 and TS 38.101-2 technical specifications [1-2], the PDCCH/DCI potentially can be at any frequency location within the full channel bandwidth, as shown in Figure 2-3.




Figure 2-3 NR PDCCH/DCI frequency domain allocation in DL reference measurement channel 

For PDCCH/DCI in Slot #2 and Slot #4 under ACS test condition for bands ≥ 3300 MHz, the blocking profiles in frequency domain compared to its PDSCH counterparts are as shown in Figure 2-4. It can be clearly seen that the ACS requirement for PDCCH/DCI is expected to be tighter than PDSCH if the power spectral density (PSD) for PDCCH/DCI is kept the same as with PDSCH. Effectively, the ACS requirement for PDCCH/DCI is tightened by 10*log (PDSCH RB number / PDCCH RB number) based on the power ratio between the wanted signal and the adjacent interfering signal.








Figure 2-4 ACS blocking profiles comparison between PDCCH/DCI and PDSCH for bands ≥ 3300 MHz 

To avoid having tighter ACS requirements for PDCCH/DCI than PDSCH, it is proposed to modify the ACS test condition by aligning the power level between the PDCCH/DCI and PDSCH in the DL reference measurement channel, as conceptually illustrated in Figure 2-5.




Figure 2-5 Proposed ACS test configuration modification for wanted signal

Proposal 1: Modify NR ACS test configuration by aligning the PDCCH/DCI power level to the same as PDSCH in DL reference measurement channel for both FR1 and FR2. 

Although the proposed modification does not affect the RAN4 core specifications, it is necessary to inform RAN5 on RAN4’s decision in order for the proposed test configuration change to be implemented in RAN5’s test specifications.

Proposal 2: Send an LS to inform RAN5 for RAN4’s concern on current ACS test requirements and RAN4’s agreement to modify the ACS test configuration to align the PDCCH/DCI power level to the same as PDSCH in DL reference measurement channel for both FR1 and FR2.    

Since the DL reference measurement channel is common for all UE RF receiver requirements, though the main concern brought up in this contribution is on the ACS test requirements, the proposed modification to align the PDCCH/DCI power level to the same as PDSCH may also apply to other UE RF receiver test requirements in order to maintain the consistency in DL reference measurement channel test configuration. However, we think it can be up to RAN5’s decision as whether the same modification should be applied to other UE RF receiver test requirements or not.

Proposal 3: Whether the same modification should be applied to other UE RF receiver test requirements or not is up to RAN5’s decision.         

Conclusion

In this contribution, we raise the concern in current NR ACS test requirements and propose to modify the ACS DL reference measurement channel test configuration by aligning the PDCCH/DCI power level to the same as PDSCH to avoid having tighter ACS requirements for PDCCH/DCI than PDSCH.      
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