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1. Introduction
In RAN4#92 meeting, a way forward on PDSCH CA normal demodulation requirements was approved in [1]. In this contribution, we further discuss the remaining open issues for PDSCH CA normal demodulation requirements.
2. Discussion
2.1 Channel bandwidth and SCS
	Agreement in last meeting WF:

· Channel bandwidth and SCS for requirements: 

· Option 1: All configurable channel bandwidths for all the configurable SCSs 

· Note: not consider FR1 60kHz SCS

· Option 2: Down-select considering the CA configurations in the core spec

· Option 2a: Down-select to ensure each CA configuration can be tested. 

· Option 2b: Down-select to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested.

· For option 2a/2b

· 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


For NR FR1, the maximum channel bandwidth is 100MHz and the minimum channel bandwidth is 5MHz. Below we list the supported bandwidth from UE side for FR1 under different SCSs.

· NR FR1: 

· 15KHz: 5MHz, 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz 50MHz

· 30KHz/60KHz: 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz, 60MHz, 80MHz, 90MHz, 100MHz.
It can be seen that for FR1, 12 bandwidths are specified. Considering different SCSs, the supported bandwidth number gets even larger. The number of NR supported bandwidths is significantly increased compared to LTE (6 bandwidths). In NR Rel-15, we only specify 10MHz/15KHz for FR1 FDD and 40MHz/30KHz for FR1 TDD in TS 38.101-4. However, if we define single carrier requirements for all configurable channel bandwidths for all the configurable SCSs (option1), the workload for simulation and specification will be also significantly increased. 
Regarding the approach of how to down-select considering the CA configurations in the core spec, there are two sub options. One is to ensure each CA configuration can be tested; the other is to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested. The difference between these two options is that option 2a does not require testing the “maximum aggregated channel bandwidth”. From the test coverage perspective, option 2b can guarantee that each CA configuration can be tested with the maximum aggregated channel bandwidth. From the perspective of reducing test numbers and simulation workload, option 2a is better than option 2b. Considering the future approach and test coverage, we support to adopt option 2b.

Proposal 1: It is proposed to down-select the channel bandwidth and SCS for requirements to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested (option 2b).
For scenarios with different SCS on different CCs, there is a UE capability indicating whether UE supports simultaneous reception with same or different numerologies in CA. It is important to test the functionality and performance of mixed numerology for NR CA. For the band combinations supporting this capability, UE needs to pass such test cases with different SCS on different CCs.
	=========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.


Proposal 2: It is proposed to specify the test cases with different SCS on different CCs.
2.1 Test applicability rule

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-band 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
Proposal 3: It is proposed to align the categorizing of CA capabilities with RF core specification in TS 38.101.
Test of different CA capabilities
For intra-band and inter-band, the baseband implementation can be different. For example, single FFT may be used for intra-band CA, and separate FFT may be used for inter-band CA. In LTE, different CA capabilities supported by UE are at least tested in one test. For NR, we also propose that each supported CA capability needs to be tested.
Proposal 4: Different CA capabilities need to be tested.
Test applicability for different CA duplex mode
The demodulation requirements for FDD and TDD in FR1/FR2 are different. In order to ensure the performance for different duplex mode and FRs, we support that each supported CA duplex mode need to be tested.
Proposal 5: Each UE supported CA duplex mode need to be tested.
Selection of CA configuration(s) for test among supported CA configurations

Among the UE supported CA configurations, UE can select any one of them in each CA capability for each duplex mode to be tested.
Proposal 6: Any one of the supported CA configurations in each CA capability for each duplex mode is selected for test among supported CA configurations.
Selection CBW combination for test for selected CA configuration
The selection CBW combination is related to the requirements we specify for different bandwidths and SCSs. As we discussed in section 2.1, we support to use the maximum aggregated channel bandwidth combination for the selected CA configuration.

Proposal 7: The largest aggregated CA bandwidth combination is selected for test for selected CA configuration.

3. Conclusion
In this contribution, we discuss how to define the NR CA PDSCH normal demodulation requirements. Our proposals are:
Proposal 1: It is proposed to down-select the channel bandwidth and SCS for requirements to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested (option 2b).
Proposal 2: It is proposed to specify the test cases with different SCS on different CCs.
Proposal 3: It is proposed to align the categorizing of CA capabilities with RF core specification in TS 38.101.
Proposal 4: Different CA capabilities need to be tested.
Proposal 5: Each UE supported CA duplex mode need to be tested.
Proposal 6: Any one of the supported CA configurations in each CA capability for each duplex mode is selected for test among supported CA configurations.
Proposal 7: The largest aggregated CA bandwidth combination is selected for test for selected CA configuration.
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