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1. Introduction
In RAN#84 meeting, a new WI on NR performance requirement enhancement [1] was approved with the following objectives:
	UE demodulation and CSI reporting requirements:

•
NR CA PDSCH normal demodulation requirements for NR CA, EN-DC, NE-DC, NR-DC

−
No additional LTE requirements will be introduced. 

•
Requirements for the number of TX ports larger than 8 and up to 32

−
Type of requirements: RAN4 should further decide if only PMI and/or CRI reporting needs to defined or both PMI and/or CRI reporting and PDSCH demodulation requirements are needed

•
LTE-NR co-existence demodulation test cases for TDD mode

BS demodulation requirements:

•
To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient. 

•
Additional BS demodulation requirements

−
For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16.


In this contribution, we discuss the applicability rule CA PDSCH normal demodulation requirements.
2. Discussion
The principle of demodulation test cases are band agnostic. In order to fulfil the test coverage, the demodulation test cases may be defined with different channel bandwidth to verify the same target FRC conditions with the same propagation conditions, correlation matrix and antenna configuration. For CA, different types of carrier aggregation are specified in the core spec, i.e. intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.
In this section, we discuss the definition of CA capability and provide our initial consideration on the applicability and test rules for CA
2.1 Definition of CA capability

In TS 36.101, different definition of CA capability is defined in order to categorize different types of CA. For example, intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA and so on. 
Firstly, from the duplex mode perspective, there are different types of carrier aggregations.

· FR1 CA
· TDD+TDD

· FDD+FDD

· FDD+TDD

· FR2 CA
· TDD+TDD

· FDD+FDD

· FDD+TDD

· FR1+FR1 CA

· TDD+TDD

· FDD+TDD
In each duplex modes and FRs, according to TS 38.101-1/-2/-3, NR carrier aggregation is categorized as:
· FR1 :

· Intra-band contiguous CA (TDD+TDD, FDD+FDD)
· Intra-band non-contiguous CA (TDD+TDD, FDD+FDD)
· Inter-band CA (with 2 bands) (TDD+TDD, FDD+FDD, FDD+TDD)
· Inter-band CA (with 3 bands) (TDD+TDD, FDD+FDD, FDD+TDD)
· FR2 (TDD+TDD):

· Intra-band contiguous CA
· Intra-band non-contiguous CA

· Inter-band CA
· FR1+FR2 (FDD+TDD, TDD+TDD):

· Inter-band CA (with 2 bands)
Proposal 1: it is proposed to categorize CA capabilities under different duple modes and FRs according to the core spec TS 38.101-1/-2/-3.
2.2 Applicability and test rules for CA demodulation tests
Regarding the applicability and test rules, there are several questions need to be considered for CA.

Q1: Whether CA tests with different duplex mode and FRs need to be tested?
· The demodulation requirements for FDD/TDD and FR1/FR2 are different. In order to ensure the performance for different duplex mode and FRs, we propose that each supported CA duplex mode need to be tested.
Q2: Whether different CA capabilities need to be tested?

· 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.
Q3: Whether different SCSs need to be tested?

· In NR Rel-15, 15KHz for FR1 FDD, 30KHz for FR1 TDD and 120KHz for FR2 are specified in TS38.101-4. Not all the supported SCSs are specified, it is mainly due to the limited time and priority of 5G deployment.
For CA, a capability of “Simultaneous reception or transmission with same or different numerologies in CA” is introduced from Rel -15. The capability is reported in a per band combination manner. Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory with capability in both FR1 and FR2. Two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL are mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s).  And optional for other cases. This capability is related to both RF and baseband. 
From our perspective, for the UE capable of simultaneous reception or transmission with different numerologies in CA, both same SCSs and different SCSs need to be tested; and for the UE not capable of simultaneous reception or transmission with same numerologies in CA, only same SCSs need to be tested. Whether all possible SCSs will be tested can be further discussed.
Q4: Whether all bandwidth combinations need to be tested?
· Bandwidth combinations are also related to the SCS. Depending on what SCSs will be chosen for testing, only the largest aggregated CA bandwidth combinations under such SCSs in the test cases supported by UE can be tested.
3. Conclusion
In this contribution, we discuss the definition of CA capability and provide our initial consideration on the applicability and test rules for CA. The proposals are:
Proposal 1: it is proposed to categorize CA capabilities under different duple modes and FRs according to the core spec TS 38.101-1/-2/-3.

Proposal 2: it is proposed that:
· Each supported CA duplex mode need to be tested.

· Each supported CA capability needs to be tested.
· For the UE capable of simultaneous reception or transmission with different numerologies in CA, both same SCSs and different SCSs need to be tested; and for the UE not capable of simultaneous reception or transmission with same numerologies in CA, only same SCSs need to be tested. Whether all possible SCSs will be tested can be further discussed.
· Only the largest aggregated CA bandwidth combinations under such SCSs in the test cases supported by UE can be tested.
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