[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #92bis              	R4-1911375
Chongqing, China, 14th– 18th Oct, 2019

Agenda item:	6.12.2.2.1
Source:	Samsung 	
Title:	Updated simulation results for NR UCI on PUSCH
Document for:	Discussion
1	Introduction
During RAN#91 meeting, the general assumption for performance requirement of UCI on PUSCH are agreed and captured in the WF [1].
In this contribution, the updated simulation results with ideal and impairment are provided for requirement finalization. 
2	Simulation Results
In this section, based on the agreed simulation assumption for UCI on PUSCH as table 1, the ideal and impairment simulation results are presented as table 2 and table 3
Table 1: Simulation assumption for UCI on PUSCH for CP-OFDM
	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

	[Uplink-downlink allocation for TDD]
	30 kHz SCS:
7D1S2U, S=6D:4G:4U
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	Code block group based PUSCH transmission
	Disabled
	Disabled

	MCS index
	16
	16

	Propagation Condition
	MCS 16: TDL-C 300ns, 100 Hz
	MCS 16: TDL-A 30ns, 300Hz

	The number of HARQ transmission
	1
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1 (2,11) for type A
1+1 (0,10) for type B
	1 (0)  for type B
1+1 (0,8) for type B 

	symbols length
	14
	10

	Start symbol index
	0
	0

	Time domain resource allocation type
	type A, type B
	type B

	Frequency domain resource
	Full RB allocation of the applicable BW
	Full RB allocation of the applicable BW

	Carrier frequency (GHz)
	4
	30

	Propagation channel
	MCS 16: TDL-C 300ns, 100 Hz
	MCS 16: TDL-A 30 ns, 300Hz

	SCS and BW
	30 KHz: 10MHz
120Khz: 50MHz

	Timing offset
	0
	0

	Frequency offset
	0
	0

	PTRS
	Not configured
	Configured with KPTRS =2, LPTRS =1

	
	
	Not configured

	Code block group
	Disabled
	Disabled

	Frequency hopping
	Disabled
	Disabled

	Limited buffer rate matching
	Disabled
	Disabled

	UCI
	With PUSCH data
	With PUSCH data

	Payload
	Case1: 7( csi part1=5, csi_part=2)
Case2:40 (csi_part1=20, csi_part2=20 )
	Case1: 7 (csi part1=5, csi_part=2)
Case2 : 40( csi_part1=20, csi_part2=20)

	Payload content
	Case 1:[0 1 0 1 0] for CSI part1 with 5bit;[1 0] for CSI part2 with 2bit
Case 2: Random payload content selection for (20,20) configuration
	Case 1:[0 1 0 1 0] for CSI part1 with 5bit;[1 0] for CSI part2 with 2bit
Case 2: Random payload content selection for (20,20) configuration

	alpha
Uci_on_pusch_scallng
	1
	1

	BetaOffset-HARQ_ACK_index
	11
	11

	BetaOffsetCSI-part1_Index and BetaOffsetCSI-part2_Index
	13
	13

	Test Metric
	 0.1% BLER of UCI with CSI part1, 
1% BLER of UCI with CSI part2
	 0.1% BLER of UCI with CSI part1, 
1% BLER of UCI with CSI part2



Table2: The ideal performance for NR PUSCH with 1 Tx with CP-OFDM
	SCS,BW
	DMRS configuration
	channel
	UCI bit
	PT-RS configuration
	Target SNR with 0.1% BLER of CSI part1
	Target SNR with 1% BLER of CSI part2

	30kHz: 10MHz
	1+1 (2,11)
	TDL-C 300ns, 100Hz
	7 bit
(csi1=5, csi2 =2)
	Not configured 
	4.2
	-1.83

	
	1+1 (2,11)
	
	40 bit
(csi1=20, csi2 =20)
	
	2.73
	0.45

	
	1+1 (0,10)
	
	7 bit
(csi1=5, csi2 =2)
	
	4.01
	-1.4

	
	1+1 (0,10)
	
	40 bit
(csi1=20, csi2 =20)
	
	1.86
	0.43

	120KHz, 50MHz
	1(0)
	TDL-A 30ns, 300Hz
	7 bit
(csi1=5, csi2 =2)
	With PT-RS configured 
(Kpt-rs=2,Lpt-rs=1)
	5.2
	-0.2

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	4.1
	2.1

	
	1+1(0,8)
	
	7 bit
(csi1=5, csi2 =2)
	
	5.6
	-0.4

	
	1+1(0,8)
	
	40 bit
(csi1=20, csi2 =20)
	
	4.1
	1.8

	
	1(0)
	
	7 bit
(csi1=5, csi2 =2)
	Without PT-RS configuration
	4
	-0.8

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	3.8
	1.5

	
	1+1(0,8)
	
	7 bit
(csi1=5, csi2 =2)
	
	4.3
	-1.2

	
	1+1(0,8)
	
	40 bit
(csi1=20, csi2 =20)
	
	3.3
	1.1



Table3: The impairment performance for NR PUSCH with 1 Tx with CP-OFDM
	SCS,BW
	DMRS configuration
	channel
	UCI bit
	PT-RS configuration
	Target SNR with 0.1% BLER of CSI part1
	Target SNR with 1% BLER of CSI part2

	30kHz: 10MHz
	1+1 (2,11)
	TDL-C 300ns, 100Hz
	7 bit
(csi1=5, csi2 =2)
	Not configured 
	6.51
	0.17

	
	1+1 (2,11)
	
	40 bit
(csi1=20, csi2 =20)
	
	4.73
	2.45

	
	1+1 (0,10)
	
	7 bit
(csi1=5, csi2 =2)
	
	6.77
	0.11

	
	1+1 (0,10)
	
	40 bit
(csi1=20, csi2 =20)
	
	3.86
	2.43

	120KHz, 50MHz
	1(0)
	TDL-A 30ns, 300Hz
	7 bit
(csi1=5, csi2 =2)
	With PT-RS configured 
(Kpt-rs=2,Lpt-rs=1)
	7.2
	1.8

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	6.1
	4.1

	
	1+1(0,8)
	
	7 bit
(csi1=5, csi2 =2)
	
	7.6
	1.6

	
	1+1(0,8)
	
	40 bit
(csi1=20, csi2 =20)
	
	6.1
	3.8

	
	1(0)
	
	7 bit
(csi1=5, csi2 =2)
	Without PT-RS configuration
	6
	1.2

	
	1(0)
	
	40 bit
(csi1=20, csi2 =20)
	
	5.8
	3.5

	
	1+1(0,8)
	
	7 bit
(csi1=5, csi2 =2)
	
	6.3
	0.8

	
	1+1(0,8)
	
	40 bit
(csi1=20, csi2 =20)
	
	5.3
	3.1



3	Conclusion
In this contribution, the updated ideal and impairment simulation results for UCI on PUSCH are provided for requirement finalization.
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