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1	Introduction
In Rel-15, NR supports carrier aggregation up to 16 CCs, but RAN4 UE demodulation requirement specified the requirements only for SDR due to the lack of time. RAN plenary #84 approved a new WID on NR performance requirement improvement [1], and one of the objectives is to introduce a new PDSCH demodulation requirements for CA. 
	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.


 
We discuss the view on PDSCH demodulation requirements for NR CA, EN-DC, and NE-DC. 
2	Discussion
2.1	NR CA parameter combinations
For NR CA test setup, RAN4 need to consider the following parameters:
· Frequency range: FR1, FR2, FR1+FR2
· CA type: Intra-band contiguous CA, Intra-band non-contiguous CA, Inter-band CA
· Duplex mode: FDD only, TDD only, FDD+TDD
· SCS: 15 and 30kHz for FR1, 120kHz for FR2
Table 1 summarizes the possible combinations for 2CC CA case. As it is shown in the table there are 28 combinations. On top of that we need consider the MCS/CBW for each CC. Since the Rel-15 NR supports up to 16 CCs, it is expected there are huge numbers of test cases should be specified as the number of CCs are increased. 
Proposal 1: RAN4 specify the PDSCH demodulation requirements of CA based on the realistic deployment scenario. 
[bookmark: _Ref16254376]
Table 1	Possible 2CC CA parameter combination. 
	Number
	Frequency range
	CA Type
	Duplex mode
	SCS

	1
	FR1
	Intra-band contiguous CA
	FDD+FDD
	15+15

	2
	
	
	
	15+30

	3
	
	
	
	30+30

	4
	
	
	TDD+TDD
	15+15

	5
	
	
	
	15+30

	6
	
	
	
	30+30

	7
	
	Intra-band non-contiguous CA
	FDD+FDD
	15+15

	8
	
	
	
	15+30

	9
	
	
	
	30+30

	10
	
	
	TDD+TDD
	15+15

	11
	
	
	
	15+30

	12
	
	
	
	30+30

	13
	
	Inter-band CA
	FDD+FDD
	15+15

	14
	
	
	
	15+30

	15
	
	
	
	30+30

	16
	
	
	TDD+TDD
	15+15

	17
	
	
	
	15+30

	18
	
	
	
	30+30

	19
	
	
	FDD+TDD
	15+15

	20
	
	
	
	15+30

	21
	
	
	
	30+30

	22
	FR2
	Intra-band contiguous CA
	TDD+TDD
	120+120

	23
	
	Intra-band non-contiguous CA
	TDD+TDD
	120+120

	24
	
	Inter-band CA
	TDD+TDD
	120+120

	25
	FR1+FR2
	Inter-band CA
	TDD+TDD
	15+120

	26
	
	
	
	30+120

	27
	
	
	TDD+TDD
	15+120

	28
	
	
	
	30+120



2.2	Proposed 2CC CA combinations
We can reduce the number of 2CC CA combinations to 12 by limiting FDD uses SCS=15kHz and TDD uses SCS=30kHz as listed in Table 2. On top of that, we could remove FR1+FR2 FDD+FDD Intra-band non-contiguous CA and FR2 TDD+TDD Inter-band CA because we don’t see it is requested by many operators. 
[bookmark: _Ref16257351]Table 2	2CC CA parameter combination assuming SCS=15kHz for FDD and SCS=30kHz for TDD in FR1.
	Number
	Frequency range
	CA Type
	Duplex mode
	SCS

	1
	FR1
	Intra-band contiguous CA
	FDD+FDD
	15+15

	6
	
	
	TDD+TDD
	30+30

	7
	
	Intra-band non-contiguous CA
	FDD+FDD
	15+15

	12
	
	
	TDD+TDD
	30+30

	13
	
	Inter-band CA
	FDD+FDD
	15+15

	19
	
	
	TDD+TDD
	30+30

	20
	
	
	FDD+TDD
	15+30

	22
	FR2
	Intra-band contiguous CA
	TDD+TDD
	120+120

	23
	
	Intra-band non-contiguous CA
	TDD+TDD
	120+120

	24
	
	Inter-band CA
	TDD+TDD
	120+120

	25
	FR1+FR2
	Inter-band CA
	FDD+TDD
	15+120

	27
	
	
	TDD+TDD
	30+120


 
Proposal 2: RAN4 specifies 2CC PDSCH demodulation requirements with: 
· FR1 Intra-band contiguous CA: FDD+FDD and TDD+TDD
· FR1 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR1 Inter-bad CA: FDD+FDD, TDD+TDD, and FDD+TDD
· FR2 Intra-band contiguous CA: TDD+TDD
· FR2 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR2 Inter-band CA: FDD+TDD and FDD+TDD
Note: FR1 FDD uses SCS=15kHz, FR1 TDD uses SCS=30kHz and FR2 TDD uses SCS=120kHz. 

The more detailed parameters such as CBW and MCS to be discussed further. 
2.3	CA more than 2CC scenario
Although Rel-15 NR supports up to 16CC, RAN4 has so far specified the RF requirements up to 4CC. In order to avoid increasing the number of test cases, our preference is to specify the PDSCH demodulation requirements with CC > 2 according to the existing CA combinations specified in TS38.101-1/2/3. 
Proposal 3: RAN4 specify the PDSCH demodulation requirements with CC > 2 according to the existing CA combinations specified or to be specified in TS38.101-1/2/3 in Rel-16.
2.4	EN-DC test cases
In Rel-15, RAN4 specified EN-DC UE demodulation requirements with one carrier from LTE and one carrier from NR except for SDR. Since EN-DC supports NR CA as SCG, NR CA combinations discussed above can be extended to EN-DC test cases.
Proposal 4: NR CA PDSCH demodulation requirements are also applicable for EN-DC tests. 
2.5	NE-DC test cases
From PDSCH demodulation point of view, there is no difference between EN-DC and NE-DC. We think it is enough to specify NE-DC test cases only for the scenarios specified in TS38.101-3. According to TS38.101-3 V15.6.0, there is only one NE-DC combination, DC_n1A_28A, which corresponds to DC of NR FR1 FDD and LTE FDD. 
Proposal 5: RAN4 specifies the NE-DC PDSCH demodulation requirements with NR FR1 FDD and LTE FDD. 
3	Summary
Proposal 1: RAN4 specify the PDSCH demodulation requirements of CA based on the realistic deployment scenario. 
Proposal 2: RAN4 specifies 2CC PDSCH demodulation requirements with: 
· FR1 Intra-band contiguous CA: FDD+FDD and TDD+TDD
· FR1 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR1 Inter-bad CA: FDD+FDD, TDD+TDD, and FDD+TDD
· FR2 Intra-band contiguous CA: TDD+TDD
· FR2 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR2 Inter-band CA: FDD+TDD and FDD+TDD
Note: FR1 FDD uses SCS=15kHz, FR1 TDD uses SCS=30kHz and FR2 TDD uses SCS=120kHz.
Proposal 3: RAN4 specify the PDSCH demodulation requirements with CC > 2 according to the existing CA combinations specified or to be specified in TS38.101-1/2/3 in Rel-16.
Proposal 4: NR CA PDSCH demodulation requirements are also applicable for EN-DC tests. 
Proposal 5: RAN4 specifies the NE-DC PDSCH demodulation requirements with NR FR1 FDD and LTE FDD.
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