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1. Introduction

In RAN4 #96e meeting, the way forward on PDSCH CA normal demodulation requirements were approved in [1], with the following additional agreement captured in Chairman notes. 
· CA normal PDSCH issue 2-1: Pcell configuration for TDD 15 kHz + TDD 30 kHz CA test

· Option 1: 15 kHz SCS cell as Pcell 

· Option 2: 30 kHz SCS cell as Pcell

Agreements: Option 1
This contribution discusses the remaining open issues on test applicability rule listed in the WF.
2. Discussion on test applicability
2.1  Test applicability for different CA capabilities

The following options were agreed in the last meeting:

· Option 1: Test intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with the largest number of bands.
· Option 2: Test all the supported CA capabilities, including intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with different numbers of bands.
· Option 3:
· Intra-band CA: test intra-band contiguous CA, and intra-band non-contiguous CA
· Inter-band CA: test inter-band CA with the largest number of bands and inter-band CA with the largest aggregated CBW
· The details are to be discussed
· If the selection of “inter-band CA with the largest number of bands” and “inter-band CA with the largest aggregated CBW” results in the same CA configuration(s), only one inter-band CA configuration will be tested; otherwise, two inter-band CA configurations will be tested.
· Other options are not precluded
As discussed in the last meeting, our preference is still option 2, and we can accept option 3 as a compromise considering the long-time discussion between operators and vendors.
For option 1, we have raised our concern in the last meeting. For example, one UE supports CA configurations CA_n78A-n79A with 200MHz max aggregated CBW and CA_n1A-n3A-n78A with 150 MHz max aggregated CBW. If only the CA capability with the largest number of bands, i.e., CA configuration CA_n1A-n3A-n78A is tested, there will be no tests for CA_n78A-n79A with 200MHz aggregated CBW.
Proposal 1: For the test of different CA capabilities, option 2 is preferred, and option 3 is acceptable.
2.2  Selection of CA configuration(s) and CBW combination
In the last meeting, different options were discussed and three questions were raised after comparing the different options:
· Options for further discussion
· Option 1: Proposal 7 in R4-2009579
· Option 2: Proposal 6 in R4-2011010
· Option 3: Proposals 5 and 6 in R4-2009730
· Other options are not precluded
· Way forward
· Companies are encouraged to provide the comments on the following questions:
· Whether to consider maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL and scalingFactor, since only 16QAM and rank 2 are used?
· If yes for the above bullet, align the understanding of these capability based on 38.306, such as, applied per CC, per band or in the final data rate calculation?
· Which option is better to accommodate the FR2 testability?
The 1st and 2nd questions can be discussed together. For the 2nd question, after further checking TS 38.306, our understanding on these capabilities are:

· maxNumberMIMO-LayersPDSCH: applied per FSPC (Feature Set Per Component-carrier), i.e., signalled per feature set per component carrier (per CC per band per band combination).
· supportedModulationOrderDL: applied per FSPC for calculating the max data rate.

· scalingFactor: applied per FS (per band per band combination) for calculating the max data rate.
With the above understanding on UE capability, for the 1st question, although it might be not challenging to support 2 MIMO layers for any CC, the support of layer 2 is still up to UE capability reporting, and it is not harm to ensure that layer 2 can be supported by each tested CC. For the supportedModulationOrderDL and scalingFactor, they can be reflected in the final max data rate calculation. 
Observation 1: Although not challenging, the support 2 MIMO layers is still up to UE capability reporting, it is not harm to first ensure that layer 2 can be supported by each tested CC.
Observation 2: The capability of supportedModulationOrderDL and scalingFactor can be reflected in the final max data rate calculation.
For the 3rd question, after further checking the CBW combinations for different FR2 CA configurations in 38.101-2, we agree that the approach by Intel in [2], which excludes the CA configurations that are not testable in the beginning, is better.

Observation 3: To accommodate the FR2 testability, the approach which excludes the CA configurations that are not testable in the beginning is better.
Based on the above analysis, our updated proposal on the selection of CA configuration(s) and CBW combination are as follows:

Proposal 2: For selection of CA configuration(s) and CBW combination:
For FR1, for each CA duplex mode and each CA capability selected for testing (i.e., intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA, inter-band CA with the largest number of bands)
· Step 1: Select the CA configuration(s) satisfying the following conditions:
· For each CC, the supported maximum number of MIMO layers is not lower than 2.
· For each band, the supported max data rate (calculated according to 4.1.2 of TS 38.306) is not lower than the date rate corresponding to using 2-layer and MCS 13 on the largest (aggregated) channel bandwidth on the band.
· Step 2: Select any one of the CA configuration(s) with the largest aggregated CA bandwidth among the selected the CA configuration(s) based on step 1.
For FR2, for each CA duplex mode and each CA capability selected for testing (i.e., intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA, inter-band CA with the largest number of bands)
· Step 0: Select CA configuration(s), which contain CBW combination(s) with SNRTEmax higher or equal to SNRreq, among all supported CA configurations.
· Step 1: Among the selected CA configuration(s) in step 0, select the CA configuration(s) satisfying the following conditions:
· For each CC, the supported maximum number of MIMO layers is not lower than 2
· For each band, the supported max data rate (calculated according to 4.1.2 of TS 38.306) is not lower than the date rate corresponding to using 2-layer and MCS 10 on the largest (aggregated) channel bandwidth on the band.
· Step 2: Select any one of the CA configuration(s) with the largest aggregated CA bandwidth among the selected the CA configuration(s) based on step 1.
3. Conclusion
This contribution discussed the test applicability for NR CA PDSCH normal demodulation requirements, with the following observations and proposals:
For the test of different CA capabilities:

Proposal 1: For the test of different CA capabilities, option 2 is preferred, and option 3 is acceptable.
For the Selection of CA configuration(s) and CBW combination:

Observation 1: Although not challenging, the support 2 MIMO layers is still up to UE capability reporting, it is not harm to first ensure that layer 2 can be supported by each tested CC.
Observation 2: The capability of supportedModulationOrderDL and scalingFactor can be reflected in the final max data rate calculation.
Observation 3: To accommodate the FR2 testability, the approach which excludes the CA configurations that are not testable in the beginning is better.
Proposal 2: For selection of CA configuration(s) and CBW combination:
For FR1, for each CA duplex mode and each CA capability selected for testing (i.e., intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA, inter-band CA with the largest number of bands)
· Step 1: Select the CA configuration(s) satisfying the following conditions:
· For each CC, the supported maximum number of MIMO layers is not lower than 2.
· For each band, the supported max data rate (calculated according to 4.1.2 of TS 38.306) is not lower than the date rate corresponding to using 2-layer and MCS 13 on the largest (aggregated) channel bandwidth on the band.
· Step 2: Select any one of the CA configuration(s) with the largest aggregated CA bandwidth among the selected the CA configuration(s) based on step 1.
For FR2, for each CA duplex mode and each CA capability selected for testing (i.e., intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA, inter-band CA with the largest number of bands)
· Step 0: Select CA configuration(s), which contain CBW combination(s) with SNRTEmax higher or equal to SNRreq, among all supported CA configurations.
· Step 1: Among the selected CA configuration(s) in step 0, select the CA configuration(s) satisfying the following conditions:
· For each CC, the supported maximum number of MIMO layers is not lower than 2
· For each band, the supported max data rate (calculated according to 4.1.2 of TS 38.306) is not lower than the date rate corresponding to using 2-layer and MCS 10 on the largest (aggregated) channel bandwidth on the band.
· Step 2: Select any one of the CA configuration(s) with the largest aggregated CA bandwidth among the selected the CA configuration(s) based on step 1.
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