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Background
Based on the further discussions during RAN4#96-e meeting, way forward on PDSCH CA normal demodulation requirements [1] was approved still with some open issues left.
In this contribution, we share our analysis and views on those open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Test applicability rule
RAN4 agreed to categorize different CA capabilities for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with different numbers of bands [1], but still open for the test of different CA capabilities rule as listed below [1]:
Test of different CA capabilities, selection of CA configurations and CBW combination [1]: 
· Test of different CA capabilities
· 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
From the three options on table, it should be agreeable for the test of CA capabilities for intra-band contiguous CA, intra-band non-contiguous CA, but how to test inter-band CA with different number of bands, companies still have different views: inter-band CA with the largest number of bands, inter-band CA with different numbers of bands, or inter-band CA with the largest number bands and inter-band CA with the largest aggregated CBW.
From our understanding, firstly if UE can support inter-band CA with larger number of bands, it definitely can support and pass the related performance requirements for inter-band CA with smaller number of bands, it is not necessary to test inter-band CA with different number of bands as proposed in Option 2. For Option 3, the test for UE supported largest aggregated CBW is covered in CA SDR test, it is not necessary to repeat the verification of UE supported largest aggregated CBW in normal CA demodulation performance test, but if UE supports more than one inter-band CA configurations with the largest number of bands, the inter-band CA with the largest aggregated CBW can be selected for test, further if more than one inter-band CA with the largest number of bands and the largest aggregated CBW, any one of the supported inter-band CA configurations can be selected for test. 
Proposal 1: 
· Intra-band CA: test intra-band contiguous CA, intra-band non-contiguous CA
· Inter-band CA: 
· test inter-band CA with the largest number of bands
· If more than one inter-band CA configurations with the largest number of bands, any one of inter-band CA configurations with the largest aggregated CBW can be selected for test

· Selection of CA configuration(s) and CBW combination
· Agreement from RAN4 #95e
· Further discuss by taking into account:
· The supportedSubCarrierSpacingDL, maxNumberMIMO-LayersPDSCH and  supportedModulationOrderDL are reported for each CC and scalingFactor are reported per band for FR1 and FR2.
· The testable SNR for FR2. 
· Options for further discussion
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Option 1: Proposal 7 in R4-2009579 (China Telecom)
· [bookmark: OLE_LINK6]Option 2: Proposal 6 in R4-2011010 (Huawei, HiSilicon)
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]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:
· [bookmark: OLE_LINK3]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?

Core specification TS 38.331 defines the following UE capabilties:

[bookmark: _Hlk2858224]FeatureSetDownlinkPerCC ::=         SEQUENCE {
    supportedSubcarrierSpacingDL        SubcarrierSpacing,
    supportedBandwidthDL                SupportedBandwidth,
    channelBW-90mhz                     ENUMERATED {supported}                      OPTIONAL,
    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                               OPTIONAL,
    supportedModulationOrderDL          ModulationOrder                             OPTIONAL
}


The set of NR UE capabilities per CC shown above are considered in NR Rel-15 CA SDR tests to find the maximum data rate supported by UE. For NR normal CA demodulation performance requirements, the supported subcarrier spacing is reflected to select the correct set of tests as discussed in section 2.1 for PCell configuration for the test. Specific MIMO layer and MCS are included in the each demodulation performance requirements, the key factors need to be considered for CA is the largest CA bandwidth combination supported for a given SCS within a single CC and the number of CC, so from our point of view, following LTE logic to select the CA with the largest CA bandwidth combination for different number of CA capabilities, additionally considering the largest number of aggregated CC or bands for intra-band contiguous/non-contiguous CA and inter-band CA respectively.
In a summary, we propose the following test applicability rule for NR UE CA normal performance requirements:
Proposal 2: No need to consider maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL and scalingFactor in NR CA normal demodulation performance requirements
Proposal 3: Adopt the following test applicability rule for selection of CA configurations and CBW combination for test: 
· For intra-band contiguous CA and intra-band non-contiguous CA with same numerology, for each supported SCS
· Select any one of the supported CA configurations with the largest aggregated CA bandwidth combination for certain selected CA duplex mode
· If more than one CA configurations with the same largest aggregated CA bandwidth combination, select the CA configurations with the largest number of CCs
· For intra-band contiguous CA and intra-band non-contiguous CA with different numerology, as per the PCell configuration for the test
· Select any one of the supported CA configurations with the largest aggregated CA bandwidth combination for certain selected CA duplex mode
· If more than one CA configurations with the same largest aggregated CA bandwidth combination, select the CA configurations with the largest number of CCs
· For inter-band CA, as per the PCell configuration for the test
· Select any one of the supported CA configurations with the largest number of bands aggregated
· If more than one inter-band CA configurations with the largest number of bands, any one of inter-band CA configurations with the largest aggregated CBW can be selected for test
Proposals
In this contribution, we further share our views on those open issues for NR CA normal performance requirements, and our observations and proposals are:
Proposal 1: 
· Intra-band CA: test intra-band contiguous CA, intra-band non-contiguous CA
· Inter-band CA: 
· test inter-band CA with the largest number of bands
· If more than one inter-band CA configurations with the largest number of bands, any one of inter-band CA configurations with the largest aggregated CBW can be selected for test
Proposal 2: No need to consider maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL and scalingFactor in NR CA normal demodulation performance requirements
Proposal 3: Adopt the following test applicability rule for selection of CA configurations and CBW combination for test: 
· For intra-band contiguous CA and intra-band non-contiguous CA with same numerology, for each supported SCS
· Select any one of the supported CA configurations with the largest aggregated CA bandwidth combination for certain selected CA duplex mode
· If more than one CA configurations with the same largest aggregated CA bandwidth combination, select the CA configurations with the largest number of CCs
· For intra-band contiguous CA and intra-band non-contiguous CA with different numerology, as per the PCell configuration for the test
· Select any one of the supported CA configurations with the largest aggregated CA bandwidth combination for certain selected CA duplex mode
· If more than one CA configurations with the same largest aggregated CA bandwidth combination, select the CA configurations with the largest number of CCs
· For inter-band CA, as per the PCell configuration for the test
· Select any one of the supported CA configurations with the largest number of bands aggregated
· If more than one inter-band CA configurations with the largest number of bands, any one of inter-band CA configurations with the largest aggregated CBW can be selected for test
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