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[bookmark: OLE_LINK25]1 Introduction
A revised WI for intra-band non-collocated ENDC/NRCA was approved in RAN#100 meeting. In RAN4#107 meeting, it was concluded that the demodulation requirement for Type 2 UE needs to be defined[1].
	Whether to define new Type 2 UE demodulation requirements in TS38.101-4
Agreement:
· Define new Type 2 UE demodulation requirements with NR-CA scenario only.
Test setup for Type 2 UE demodulation requirements
Agreement:
· Assume the power difference of 25dB and received time difference of 33us under the assumption that requirements introduced under static channel.
Test method for Type 2 UE demodulation requirements
Way forward:
· For NR-CA measure both PCell and SCell at same time. 
· Channel model: AWGN 
· FFS for Test criteria: Reuse X% of the maximum throughput
· FFS for How to select MCS for each carrier
· Interested companies are encouraged to propose test methods of UE demodulation requirements for NR-CA to verify Type 2 UE features.


[bookmark: OLE_LINK33] In this contribution, we give some initial discussion on the demodulation aspect.
2	Discussion
[bookmark: OLE_LINK23][bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK66]It can be found that the demodulation performances of co-located ENDC(intra-band contiguous and intra-band non-contiguous) and CA with power imbalance were defined in TS 38101-4, where the power imbalance defined in the current specification is 6 dB which is copied below[2]:
	Table 5.2A.2.2-4: Minimum performance for TDD CA with 30 kHz SCS
	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/Hz)
	Reference value
Fraction of Maximum
Throughput (%)

	
	PCell
	SCell
	PCell
	SCell
	
 for PCell
	
 for Scell
	PCell
	SCell

	1
	Selected Channel bandwidth as per section 5.1.1.6
	Derived as per section 5.1.3.2 of TS 38.214 [12]
	NA
	-112
	-106
	85
	NA






[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: _GoBack]As Type 2 UE is introduced for non-colocated scenario, the demodulation requirements should be defined since the power imbalance between two cells is defined as 25dB for Type 2 UE, which are different from those of Type 1 UE. With regard to the power setting of each antenna, a straight forward way is to fix the weaker one and change the other one by 25dB which is listed as in table 2-1, in which the weaker one could be the signal with lower SNR value with lower modulation scheme like QPSK due to bad propagation condition, and the other one could be the the signal with higher SNR (i.e. 25dB SNR higher than the SNR of weaker one) value with higher modulation scheme like 256QAM due to good propagation condition. 
Table 2-1  Test parameters for NRCA with power imbalance of 25dB
	Index
	Es_pcell(dBm/Hz)
	Es_scell(dBm/Hz)

	1
	-112
	-87


Proposal 1. To consider the power setting for antenna port of the weaker cc with -112dBm/Hz and the stronger cc with -87dBm/Hz for demodulation requirements of Type 2 UE.
[bookmark: OLE_LINK4]With regard to X% of the maximum throughput, the 85% of the maximum throughput can be considered for type 2 UE as it is used for co-located NR-CA with 6dB power imbalance .
Proposal 2. To consider 85% of the maximum throughput as the test metric for demodulation requirements of Type 2 UE.
With regard to the evaluation parameters, we think the parameters for co-located NR CA with power imbalance of 6dB in TS 38101-4 can be a starting point, which are extracted as follow for convenience. 
	Table 5.2A.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Antenna configuration
	
	1x2

	PDSCH configuration
	Length (L)
	
	FDD: 12TDD: 12 for DL slot, 4 for special slot

	
	PRB bundling size
	
	WB

	Modulation and code rate
	
	64QAM, MCS 26

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	Maximum number of HARQ transmission
	
	1

	Redundancy version coding sequence
	
	{0}

	TDD UL-DL pattern
	
	30kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table A.1.2-2 for FR1.30-1

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1

	Overhead for TBS determination
	
	0

	SSB transmission
	
	Slot#0 with periodicity 20ms

	RB assignment
	
	Full applicable test bandwidth as defined in Table 5.3.5-1 of TS 38.101-1 [6]






With regard to duplex mode, only TDD duplex needs to be considered as the bands involved in WI[2] are n77 and n78, both of which are TDD bands. The TDD pattern and the number of HARQ processes for TDD in the above table can be reused.
With regard to propagation condition, as AWGN is agreed in RAN4# 107 meeting, so the static channel defined in B.1.1[2] can be considered.
With regard to antenna configuration, 2Tx 2Rx needs to be considered as 2layer per CC is considered.
With regard to MCS, the power imbalance between the two CC need to be determined. Based on the simulation results appended in table A-1 in annex, the MCS1(table1) and MCS23(table2) can be considered for the weaker CC and stronger CC correspondingly.
Based on the above analyses, the parameters listed in table 2-2 can be considered for NRCA demodulation requirements with 25dB power imbalance.
Proposal 3. To consider the parameters listed in table 2-1 for demodulation requirements of Type 2 UE
Table 2-2  Test parameters NRCA with power imbalance of 25dB
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Propagation condition
	
	Defined in B.1.1[2]

	Antenna configuration
	
	2x2

	PDSCH configuration
	Length (L)
	
	TDD: 12 for DL slot, 4 for special slot

	
	PRB bundling size
	
	WB

	Modulation and code rate
	
	QPSK, MCS1(table1)
256QAM, MCS23(table2)

	Number of HARQ Processes
	
	TDD: 8

	Maximum number of HARQ transmission
	
	1

	Redundancy version coding sequence
	
	{0}

	TDD UL-DL pattern
	
	30kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table A.1.2-2 for FR1.30-1

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1

	Overhead for TBS determination
	
	0

	SSB transmission
	
	Slot#0 with periodicity 20ms

	RB assignment
	
	Full applicable test bandwidth as defined in Table 5.3.5-1 of TS 38.101-1 [6]



3 Conclusion
Proposal 1. To consider the power setting for antenna port of the weaker cc with -112dBm/Hz and the stronger cc with -87dBm/Hz for demodulation requirements of Type 2 UE.
Proposal 2. To consider 85% of the maximum throughput as the test metric for demodulation requirements of Type 2 UE.
Proposal 3. To consider the parameters listed in table 2-1 for demodulation requirements of Type 2 UE
Table 2-2  Test parameters NRCA with power imbalance of 25dB
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Propagation condition
	
	Defined in B.1.1[2]

	Antenna configuration
	
	2x2

	PDSCH configuration
	Length (L)
	
	TDD: 12 for DL slot, 4 for special slot

	
	PRB bundling size
	
	WB

	Modulation and code rate
	
	QPSK, MCS1(table1)
256QAM, MCS23(table2)

	Number of HARQ Processes
	
	TDD: 8

	Maximum number of HARQ transmission
	
	1

	Redundancy version coding sequence
	
	{0}

	TDD UL-DL pattern
	
	30kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table A.1.2-2 for FR1.30-1

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1

	Overhead for TBS determination
	
	0

	SSB transmission
	
	Slot#0 with periodicity 20ms

	RB assignment
	
	Full applicable test bandwidth as defined in Table 5.3.5-1 of TS 38.101-1 [6]




4	Reference
[bookmark: OLE_LINK32][1]  R4-2305891, WF on UE demodulation requirements for intra-band non-collocated EN-DC/NR-CA deployment scenario, Ericsson
[2]  TS 38.101-4 v18.0.0



5 Annex
Table A-1 Throughput comparison with different MCS and SNR
	
MCS         
SNR
	-5dB
	-4dB
	-3dB
	-2dB
	-1dB
	0dB
	18dB
	19dB
	20dB
	21dB
	22dB
	23dB
	24dB
	25dB

	0(table 1)
	0%
	61.4%
	99.0%
	99.9%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	1(table 1)
	0%
	0%
	87.2%
	99.8%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	2(table 1)
	0%
	0%
	0.2%
	99.2%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	28(table 1)
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	12.9%
	100%
	100%
	100%
	100%
	100%

	22(table 2)
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	99.9%
	100%
	100%
	100%
	100%

	23(table 2)
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	95.2%
	100%
	100%
	100%

	24(table 2)
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	99.9%
	100%
	100%
	100%
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