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1. Introduction
In RAN4#94bis-e meeting, a way forward on PDSCH CA normal demodulation requirements was approved in [1]. In this contribution, we further discuss the remaining open issues of test applicability rule for PDSCH CA normal demodulation requirements.
2. Discussion
Clarification on UE capability signaling for CA
According to 38.331 and 38.306, it can be observed that there is no signaling to indicate TDD PCell or FDD PCell for NR. But there is UE capability signaling to report the supported SCS for each CC in a CA band combination, i.e. supportedSubCarrierSpacingDL. So whether UE support 15KHz PCell or 30KHz PCell depends on UE capability reporting.

Observation 1: There is no UE capability to indicate support of TDD PCell or FDD PCell

Observation 2: There is UE capability to indicate the support of SCS for each DL in a CA band combination. 
===========================38.306==========================
	supportedSubCarrierSpacingDL

Defines the supported sub-carrier spacing for DL by the UE, as defined in clause 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous reception with same or different numerologies in CA. Support of simultaneous reception with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous reception with two different numerologies between FR1 band(s) and FR2 band(s) in DL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases. Support of simultaneous reception of with different numerologies in CA for other cases is optional.
	FSPC
	CY
	No
	No


===========================38.331==========================
FeatureSetDownlinkPerCC

The IE FeatureSetDownlinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetDownlinkPerCC information element

-- ASN1START

-- TAG-FEATURESETDOWNLINKPERCC-START

FeatureSetDownlinkPerCC ::=         SEQUENCE {

    supportedSubcarrierSpacingDL        SubcarrierSpacing,
    supportedBandwidthDL                SupportedBandwidth,

    channelBW-90mhz                     ENUMERATED {supported}                                                  OPTIONAL,

    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                                                           OPTIONAL,

    supportedModulationOrderDL          ModulationOrder                                                         OPTIONAL
}

-- TAG-FEATURESETDOWNLINKPERCC-STOP

-- ASN1STOP

Pcell configuration for the test

· Option 1: The test coverage can be considered fulfilled if UE passes one of scenario with one of the CC as PCell as per the real testing request

· Option 2: If Pcell in both carriers are supported, configure TDD cell as Pcell in TDD-FDD CA, configure 15 kHz SCS cell as Pcell in TDD 15+30kHz SCS CA. (scenarios with larger number of HARQ processes)

· Option 3: If Pcell in both carriers are supported, configure FDD cell as Pcell in TDD-FDD CA, configure 30 kHz SCS cell as Pcell in TDD 15+30kHz SCS CA. (scenarios with less number of HARQ processes)

· Option 4: If PCell in both carriers are supported, configure FDD 15kHz cell as PCell in FDD 15kHz + TDD 15kHz CA, configure 30kHz SCS cell as PCell in both FDD 15kHz + TDD 30kHz CA and TDD 15kHz + TDD 30kHz CA

· Option 5: If Pcell in both carriers are supported, both FDD and TDD cell should be tested as Pcell for TDD-FDD CA and configure 30 kHz SCS cell as Pcell in TDD 15+30kHz SCS CA
There are multiple options to configure the PCell in last meeting discussion. Since we already agreed on the numerology in each CA duplex mode, we can focus the discussion based on the agreed duplex mode.
· Test #1: FDD 15 kHz + FDD 15 kHz
· Configure FDD 15KHz as PCell
· Test #2: FDD 15 kHz + TDD 30 kHz, in case UE supports different SCS on different carriers for FDD-TDD CA, otherwise FDD 15 kHz + TDD 15 kHz
· Configure TDD cell as PCell to verify the larger number of the HARQ processe
· Test #3: TDD 30 kHz + TDD 30 kHz, in case UE supports it, otherwise TDD 15 kHz + TDD 30 kHz
· Configure TDD 15KHz as PCell for TDD 15 kHz + TDD 30 kHz
Proposal 1: It is proposed that:
· For FDD 15 kHz + TDD 30 kHz: Configure TDD 30KHz as PCell

· For FDD 15KHz + TDD 15KHz: Configure TDD 30KHz as PCell

· For TDD 15KHz + TDD 30KHz: Configure TDD 15KHz as PCell
Categorizing of CA capabilities

In TS38.101-1, the RF core specification categorizes CA into: intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA with two bands and inter-ban d CA with three bands. In TS38.101-2, only intra-band contiguous CA is specified so far. In TS38.101-3, inter-band between FR1 and FR2 is specified.

We support to align with the RF core specification on categorizing of CA capabilities as we did in LTE. And also follow the two step approach in this WI:

· Till March 2020, focus on the CA configuration in Rel-16 June 2019 version
· From March 2020, cover the CA configurations in Rel-16 Mar 2020 version
In last meeting, some companies have concern that with increasing number of carrier numbers in CA, the spec maintenance work is too much. However, NR is different from LTE, NR support 100MHz maximum single carrier, the number of carrier numbers for CA would be easier to be handled than LTE. Hence, we propose to align with RF spec, and define different capabilities for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with different numbers of bands. 
Proposal 2: It is proposed to define different capabilities for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with different numbers of bands.
3. Conclusion
In this contribution, we discuss how to define the NR CA PDSCH normal demodulation requirements. Our proposals are:
Observation 1: There is no UE capability to indicate support of TDD PCell or FDD PCell

Observation 2: There is UE capability to indicate the support of SCS for each DL in a CA band combination. 
Proposal 1: It is proposed that:

· For FDD 15 kHz + TDD 30 kHz: Configure TDD 30KHz as PCell

· For FDD 15KHz + TDD 15KHz: Configure TDD 30KHz as PCell

· For TDD 15KHz + TDD 30KHz: Configure TDD 15KHz as PCell
Proposal 2: It is proposed to define different capabilities for intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA with different numbers of bands.
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