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Introduction
This Way Forward captures the agreements, open issues and candidate options for Rel-20 Demod performance requirements WI. Previously approved WFs are listed as below:
R4-2514823	WF on NR_demod_Ph6_Ph5, China Telecom
R4-2522662	WF on NR_demod_Ph6, Nokia, China Telecom
Topic #1: UE requirements for FR1 SU-MIMO with spatial channel model
rCDL-C2 channel model
Issue 1-1-1: rCDL-C2 parameter table
Agreement
· Use the following rCDL-C2 parameter table for requirement definition:
	Cluster #
	Delay [ns]
	Power in [dB]
	AOD in [°]
	AOA in [°]
	ZOD in [°]
	ZOA in [°]

	1
	0
	-7.4
	-38.4
	-117.2
	95.4
	101.1

	2
	76
	-1.2
	-22.8
	123.5
	98.0
	70.9

	3
	80
	-5.5
	-34.5
	-140.0
	101.6
	66.9

	4
	232
	0
	-7.8
	166.7
	99.1
	77.1

	5
	240
	-10.4
	39.6
	68.0
	110.0
	61.7

	6
	290
	-10.1
	-50.0
	77.5
	92.0
	54.7

	7
	300
	-13.7
	44.2
	-71.8
	111.7
	69.5

	8
	340
	-14.1
	-71.2
	60.7
	88.7
	48.2

	9
	448
	-8.1
	-44.0
	78.9
	107.3
	106.9

	10
	478
	-9.8
	-49.9
	-89.5
	108.2
	47.4

	11
	792
	-11.7
	-59.1
	90.4
	87.8
	49.2

	12
	990
	-16.2
	58.9
	46.8
	108.2
	126.6

	Per-Cluster Parameters

	Parameter
	cASD in [°]
	cASA in [°]
	cZSD in [°]
	cZSA in [°]
	XPR in [dB]

	Value
	2
	15
	3
	7
	7


Test scope and test parameters for SCM SU-MIMO requirements
General 
Issue 1-2-1-1: Antenna Array Virtualization (AAV) assumptions
Agreement
· Only consider AAV (1,1), i.e., Ms=Ns=1.

PDSCH demodulation requirements with SCM
Issue 1-2-2-1: MCS and test metric for 8T8R 8L test case
<Agreement>
· As start point, the SNR requirement is defined based on the SNR @ 70% Max TP of CW0 that use MCS13.
· Companies are also encouraged to provide simulation results SNR @ 70% Max total TP
· Select MCS for CW1 should have lower SNR @ 70% Max TP than that of CW0.
· Candidate options for MCS for CW1:
· Option 1: MCS 8
· Option 2: MCS 10
 
Issue 1-2-2-2: Other test parameters for PDSCH demodulation requirements with SCM
Agreement:
	Common simulation assumptions for PDSCH
	Parameter
	Value

	Duplex mode
	TDD and FDD

	TDD Slot Configuration Pattern
	7D1S2U (PDSCH is not scheduled in S slot for rank 8)

	Channel Bandwidth/SCS
	40MHz/30kHz SCS for TDD
10MHz/15kHz SCS for FDD

	Antenna configuration
	Rank4: 4T4R
Rank8: 8T8R

	MCS
	13 (64 QAM table) for rank 4
For rank 8, according to Issue 1-2-2-1

	Codebook configuration for PDSCH and DMRS 
	CodebookType
	Random Single Panel Type I and randomized precoder selection for every PRB bundle and updated per slot with equal probability of each applicable i1/i2 combination or codebook

	
	Codebook configuration
	4T4R: (N1,N2,O1,O2) = (2,1,4,1)
8T8R: (N1,N2,O1,O2) = (4,1,4,1)

	PDSCH configuration
	Mapping type
	Type A

	
	k0
	0

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PDSCH aggregation factor
	1

	
	Resource allocation type
	Type 0

	
	VRB-to-PRB mapping type
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	N/A

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	2 for rank 8
1 for rank 4

	Number of HARQ Processes
	8 for TDD
4 for FDD

	Maximum HARQ transmissions
	4

	UE receiver type
	MMSE-IRC

	Test metric
	Rank 4: SNR(dB)@ 70% of maximum throughput
Rank 8: According to Issue 1-2-2-1


Simulation assumptions for CDL channel
	Parameter
	Value

	
	Rank4
	Rank8

	FR
	FR1

	UE movement direction
	 ()

	AAV assumptions
	(M,N,P,Ms,Ns)  = (1,2,2,1,1)
	(M,N,P,Ms,Ns)  = (1,4,2,1,1)

	Channel Geometry
	 LCS UE
	α = 180°, β=0°, γ = 0°

	
	LCS gNodeB
	α = 0°, β=10°, γ = 0°

	
	GCS UE
	Height = 1.5 m; Azimuth = 0; X Coordinate = 100 m

	
	GCS gNodeB
	Height = 25 m; Azimuth = 0; X Coordinate = 0 m

	
	BS Antenna Polarisation
	Cross Polarized antenna elements with +/-45 degrees polarization slant angles

	
	BS Radiation Pattern
	Defined Table 7.3-1 in TS 38.901

	
	UE Antenna Polarisation
	cross-polarized antenna elements with +90/0 degrees polarization slant angles

	
	UE Antenna Radiation Pattern
	Omnidirectional

	
	Antenna Panel Placement
	YZ Plane






PMI reporting requirements with SCM
Issue 1-2-3-1: PMI bias study
Agreement
RAN4 to prioritize the study on the following approaches to address PMI bias:
· Option 1: Beam steering approach
· Study the feasibility to apply the existing beam steering approach specified in TS 38.101-4 B.2.3.2.3 and B.2.3.2.3A for PMI testing with SCM as a start point.
· Option 2: Time varying BS bearing angle rotation, with BS omni-directional antenans

· Example:
·  is the random start value with the uniform distribution,  is the step of phase variation,  is the linear increment.
· To ensure the relative even PMI distribution, it’s proposed to limit the  to [-76°, 14°]. So the  could be described as following:

· Check the PMI distribution
· Study the TE feasibility
· Companies to provide the candidate parameters for the initial phase, step phase of variation, CSI-RS periodicity and simulation duration regarding to CDL model characters, which are applicable for both option 1 and 2.
Note: It is not precluded to not consider time-wise evolution of the spatial characteristics of SCM, depending on the further discussion in RAN4. 

[bookmark: _Hlk221025770]Issue 1-2-3-2: Scope for eType II PMI reporting requirements (if introduced) / PMI bias study
Agreement:
On antenna number and rank number:
· For PMI bias study: 8T4R with rank 2
· For requirement definition: further discuss
On codebook:
· For PMI bias study: Type I and eTypeII
· For requirement definition: eType II following the WID

Issue 1-2-3-5: Simulation result alignment for eType II PMI reporting / PMI bias study
Agreement:
For the PMI bais study and simulation result alignment, companies to provide simulatin results for:
· SNR @ 90% Max TP
· PMI distribution, with the index of i_1,1, under SNR @ 90% Max TP

Issue 1-2-3-6: Other parameters for eType II PMI reporting requirements (if introduced) / PMI bias study
Agreement:
	[bookmark: MCCQCTEMPBM_00000042]Common simulation assumptions for PMI
	Parameter
	Unit
	Value

	Duplex Mode
	
	TDD and FDD

	Bandwidth and SCS
	
	40MHz/30kHz SCS for TDD
10MHz/15kHz SCS for FDD

	TDD DL-UL configurations
	
	7D1S2U S=6D+4G+4U

	Antenna configuration
	
	8T4R
(M, N, P, Ms, Ns) = (1, 4, 2, 1, 1)

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 8, (5)

	
	CSI-RS
interval and offset
	slot
	10, 1 for TDD
5, 1 for FDD

	
	
	
	

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured for eType II
Wideband for Type I

	Sub-band Size
	RB
	8 for TDD
4 for FDD

	csi-ReportingBand
	
	11111111111111 for TDD
1111111111111 for FDD

	Codebook configuration
	Codebook Type
	
	typeII-r16

	
	eType II CB config
	paramCombination-r16
	
	6
(L =4, pν =1/2, β=1/2 )

	
	
	R(numberOfPMISubbandsPerCQISubband-r16)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)


	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)


	
	CodebookSubsetRestriction
	
	0x FFFF


	
	RI Restriction (typeII-RI-Restriction-r16)
	
	Rank 2: 0010
Rank 4: 1000

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	7 for TDD
9 for FDD

	Maximum number of HARQ transmission
	
	4


Simulation assumptions for CDL channel
	Parameter
	Value

	
	Rank4
	Rank8

	FR
	FR1

	UE movement direction
	 ()

	AAV assumptions
	(M,N,P,Ms,Ns)  = (1,2,2,1,1)
	(M,N,P,Ms,Ns)  = (1,4,2,1,1)

	Channel Geometry
	 LCS UE
	α = 180°, β=0°, γ = 0°

	
	LCS gNodeB
	α = 0°, β=10°, γ = 0°

	
	GCS UE
	Height = 1.5 m; Azimuth = 0; X Coordinate = 100 m

	
	GCS gNodeB
	Height = 25 m; Azimuth = 0; X Coordinate = 0 m

	
	BS Antenna Polarisation
	Cross Polarized antenna elements with +/-45 degrees polarization slant angles

	
	BS Radiation Pattern
	TBD

	
	UE Antenna Polarisation
	cross-polarized antenna elements with +90/0 degrees polarization slant angles

	
	UE Antenna Radiation Pattern
	Omnidirectional

	
	Antenna Panel Placement
	YZ Plane






Issue 1-2-3-7: Test metric for eType II PMI reporting (if introduced)
· Proposals:
· Proposal 1: Reuse the same test metric for the existing eType II requirement based on TDL, i.e., Thput of following PMI (eType II)/ Thput of Random PMI (Type I codebook) with SNR @ 90 % of the maximum throughput for following PMI.
· Proposal 2: Define PMI reporting performance requirements with the metric of SNR@70% follow PMI throughput
· Proposal 3: Take SNR @ 90 % throughput as the eType-II PMI requirement metric 

Test applicability for SCM SU-MIMO requirements
Issue 1-3-1: Test applicability for SCM SU-MIMO requirements
· Proposals:
· Proposal 1: Introduce new declaration/capability for the SCM testing.
· CTC: RAN4 needs to discuss whether to define single or multiple declarations on SCM requirements for each individual SCM test cases.
· Nokia: Define optional UE capability “SCM compatible MIMO receiver” and corresponding applicability rules.
· Apple: Requirements with rCDL shall be introduced as optional and based on UE declaration (capability without signaling)
· Samsung, ZTE, Huawei, Ericsson, Qualcomm: Introduce one single new declaration for all rCDL based demodulation performance tests
· Ericsson: Consider “SCM tested MIMO receiver” as common declaration.
· Proposal 1A: The associated feature and applicability of requirements can be discussed during CR drafting stage towards the end of the WI
· Proposal 2: Discuss the UE declaration and applicability rules if requirements with rCDL are introduced

Issue 1-3-2: Release independent for SCM SU-MIMO requirements
· Proposals:
· Proposal 1: Discuss whether to define release independent rules for the new SCM requirements.
· Proposal 2: No release independent from previous release 

Topic #2: UE requirements for 6Rx UE with interference
General
Issue 2-1-1: Antenna correlation
Agreements:
ULA correlation channel with α = 0 and β = 0.07179 as baseline for all new 6Rx requirements.

PDCSH requirements with inter cell interference
Issue 2-2-1: Propagation condition for PDCSH requirements with inter cell interference
· Same status as in the previous WF R4-2522662:
	Agreement:
For initial simulation purpose
· For 2 interfering cells (HomNet):
· Option 1: TDLA30-10
· Option 2: TDLC300-100 (prioritized if companies can only provide simulation for one propagation channel)
· For 1 interfering cell (HetNet):
· TDLA30-10



Issue 2-2-2: MCS for PDCSH requirements with inter cell interference
· Way forward:
· Candidate options for initial simulation evaluation:
· Rank 1: MCS 13, MCS 17
· Rank 2: MCS 13, MCS 17
· Rank 4: MCS 11, Other MCS indexes are not precluded for rank 4

PDCSH requirements with intra cell inter user interference
Issue 2-3-1: Propagation condition for PDCSH requirements with intra cell inter user interference
· Same status as in the previous WF R4-2522662:
	· Option 1: TDLA30-10 
· Option 2: Cover both TDLC300-100 and TDLA30-10 for initial simulation 
· [bookmark: _GoBack]Option 2a: TDLC300-100 for rank 1+1 and TDLA30-10 for rank 2+2



Issue 2-3-2: Precoding method for the co-scheduled UE for PDCSH requirements with intra cell inter user interference
Agreement
· Random precoding with rank 1+1 and orthogonal precoding for rank 2+2

Issue 2-3-3: MCS for the target UE for PDCSH requirements with intra cell inter user interference
· Way forward:
· Candidate options for initial simulation evaluation:
· Rank 1+1: MCS 13, MCS 17, MCS 19
· Rank 2+2: MCS 13, Other MCS indexes are not precluded for rank 2+2

CQI reporting requirements with inter-cell interference
Issue 2-4-1: SINR range for simulation for CQI reporting requirements with inter-cell interference
· Proposal 1: For simulation alignment purpose, companies to provide simulation results for SINR from -4dB to 10 dB

Applicability and release independent
Issue 2-5-1: Test applicability for 6Rx requirements with interference 
· Proposals:
· Proposal 1: Define the following applicability rules for 6Rx requirements
· For UEs supporting 6Rx and other antenna ports (2/4/8Rx), if the UE passes tests with interference with more UE antennas, it can skip requirements with interference with less UE antennas, no matter the same test configurations are defined or not. 
· No additional test applicability is needed.
· Proposal 2: 6Rx requirements with interference should be mandatory for all 6Rx UEs without additional test applicability rule
· Proposal 3
· Define a test applicability rule similar as 8Rx defined in sub-section 5.1.1.2 to skip 2/4Rx requirements if 6Rx tests are passed, no matter same test configurations as 2RX/4RX are defined or not.
· for UEs could support both 6Rx and 8Rx bands, the test cases to be conducted need to be clarified.
· Proposal 4: follow the same applicability rules defined in Rel-19 WI ‘NR_ENDC_RF_Ph4-Perf’
· Proposal 5: UE that meets 8Rx performance requirements can skip 6Rx requirements if and only if the test settings are identical
· Proposal 5: Further discuss

Issue 2-5-2: Release independent for 6Rx requirements with interference 
Further discuss:
· Option 1: Release independent from Rel-19
· Option 2: No release independent should be introduced
