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[bookmark: _Ref129681832]Introduction
In RAN1#92bis meeting, the self evaluation study is further progressed and the evaluation method and parameters for frequency range 2 (above 24 GHz), as well as some other eMBB related issues are discussed, based on the input contributions [1~3]. This document provides the summary of the discussion and the resulted proposals.
Proposals
NOTE1: According to ITU-R criteria, channel estimation error should be considered in eMBB evaluation, including DMRS, CSI-RS, SRS, PTRS etc.
NOTE2: The green highlighted parts are agreed in [4].
Detailed technical parameters for FR2
DL TDD (FR2)
The technical parameters as shown in Table 1 are considered as starting point for DL TDD evaluation for FR2. Other features and parameters that are supported by Rel-15 are not precluded.
[bookmark: _Ref506379959]Table 1 
NR parameters for DL TDD evaluation (FR2)
	DL TDD – FR2 
	NR 

	Waveform 
	OFDM based

	Multiple access 
	OFDMA 

	Modulation 
	Up to 256QAM 

	Coding on PDSCH 
	LDPC
Max code-block size=8448bit 
[with BP decoding]

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot 

	
	SCS 
	60kHz 
	120kHz 

	Number of RBs
	Option 1
(Baseline)	
	[105]
NOTE: This number is used for simulation with 80 MHz bandwidth only.
	[53] 
NOTE: This number is used for simulation with 80 MHz bandwidth only.

	
	Option 2
	132
NOTE: When this option is chosen, the BS transmit power is increased by 1.25 times compared to ITU-R assumption. E.I.R.P limitation is still kept.
	66
NOTE: When this option is chosen, the BS transmit power is increased by 1.25 times compared to ITU-R assumption. E.I.R.P limitation is still kept.

	Simulation bandwidth 
	Option 1
(Baseline)
	80 MHz 

	
	Option 2
	100 MHz 

	UE antenna panel selection for data transmission and UE attachment
	The UE panel with the best receive SNR is chosen for transmission and reception
Multi-panel combination is not precluded.

	UE attachment
	Beam selection refinement can be considered.

	Frame structure 
	Companies report DL/UL configuration and slot format

	MIMO 
	Transmission mode 
	Analog beam selection based 

	
	Downlink CSI measurement
	· Option A: Non-PMI feedback: BS transmits precoded CSI-RS using N “eigen-vector”, UE measures on N CSI-RS port(s) to derive equivalent channel, and then derive rank L (L≤N) and corresponding CQI
· Option B can also be considered: BS transmits non-precoded / precoded CSI-RS and UE measures on CSI-RS port(s) to derive channel, and use type I/II codebook to derive precoder, and use the precoder to derive rank and CQI.
· NOTE: CSI can be further determined at the gNB.

	
	SRS transmission
	· Non-precoded SRS
· 1 slot is configured to up to 6 OFDM symbols for SRS transmissions. 

· For the selected UE panel (one UE panel is selected), 
· For NTNR UE (N=2/4), one SRS resource for N port SRS.
· For 1T4R/2T4R UE (SRS switch)
· 1T4R: 1 SRS resource with 1 port SRS, totally 4 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· 2T4R: 1 SRS resource with 2 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· For 1T2R UE (SRS switch)
· 1 SRS resource with 1 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
The total number of SRS ports could not exceed 4.
SRS estimation error model shown in R1-145389 can be used as starting point.

	
	PRB bundling 
	4PRB, or allocated PRB; 
(It impacts DMRS channel estimation, but does not limit the scheduling unit.) 

	
	MU dimension 
	Up to 12 layer (considering up to 12 orthogonal DMRS ports) 

	
	SU dimension 
	Rank adaptation up to 2, 4 layers (depending on UE antenna ports)

	
	Codeword (CW)-to-layer mapping 
	One codeword 

	
	DMRS transmission for overhead
	Up to 2 OFDM symbols per slot according to the number of layers

	
	CSI-RS transmission 
	Non-precoded/precoded according to CSI measurement (with codebook selection) and interference measurement

	[bookmark: _Hlk511423572]
	CSI feedback 
	Companies to report the value.
For reference: PMI, CQI: every [5] slot; RI: every [5] slot, CRI: every [5] slot
Subband based 

	
	Interference measurement 
	Option 1: SU-CQI 
Option 2 can be considered: SU-CQI and MU-CQI for intra-cell interference measurement ; For intra-cell interference measurement, precoded CSI-RS is used 

	HARQ 
	CBG retransmission 
	Max CBG=1 in one TB

	
	ACK/NACK delay 
	According to UE capability#1 
For 60 kHz/120 kHz: follow the UE capability #1 agreement 

	
	Re-transmission delay
	Companies  to report the minimum delay assumed in the simulation

	PDCCH resource sharing 
	Resource sharing with PDSCH might be considered in overhead calculation

	Overhead 
	SS/PBCH block 
([32 SS/PBCH block in every 20ms])
CSI-RS, DMRS and TRS, CSI-IM (if used)
PTRS depending on DMRS configuration
PDCCH 

Detailed OH value FFS; companies report OH


UL TDD (FR2)
The technical parameters as shown in Table 2 are considered as starting point for UL TDD evaluation for FR2. Other features and parameters that are supported by Rel-15 are not precluded.
[bookmark: _Ref506382214]Table 2 NR parameters for UL TDD evaluation (FR2)
	UL TDD – FR2 
	NR 

	Waveform
	OFDM based

	Multiple access
	OFDMA
Companies report power back-off model if used.

	Modulation
	Up to 256QAM

	Coding scheme
	LDPC
Max code-block size=8448bit

	Numerology 
	Slot/non-slot 
	14 OS slot

	
	SCS 
	60 kHz 
	120 kHz 

	RB number 
	Option 1
(Baseline)
	[105]
NOTE: This number is used for simulation with 80 MHz bandwidth only.
	[53]
NOTE: This number is used for simulation with 80 MHz bandwidth only.

	
	Option 2
	132
	66

	Simulation bandwidth 
	Option 1
(Baseline)
	80 MHz 

	
	Option 2
	100 MHz

	UE antenna panel selection for data transmission and UE attachment
	The UE panel with the best receive SNR is chosen for transmission and reception
Multi-panel combination is not precluded.

	UE attachment
	Beam selection refinement can be considered.

	Frame structure 
	Companies report DL/UL configuration and slot format

	MIMO
	Transmission scheme 
	Analog beam selection based 

	
	MU dimension
	Up to [2] layers per UE depending on UE antenna (considering up to 12 orthogonal DMRS ports)
Companies report the maximum number of MU layers.

	
	SU dimension
	Rank adaptation up to 2, 4 layers depending on UE antenna ports

	
	Codeword (CW)-to-layer mapping
	For 1~4 layers, CW1

	
	DMRS transmission for overhead
	Up to 2 OFDM symbols per slot according to the number of layers

	
	SRS transmission 
	· Precoded SRS for non-codebook based
· Non-precoded SRS for codebook based
1 slot is configured to up to 6 OFDM symbols for SRS transmissions. 

· For the selected UE panel (one UE panel is selected), 
· For NTNR UE (N=2/4), one SRS resource for N port SRS.
· For 1T4R/2T4R UE (SRS switch)
· 1T4R: 1 SRS resource with 1 port SRS, totally 4 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· 2T4R: 1 SRS resource with 2 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· For 1T2R UE (SRS switch)
· 1 SRS resource with 1 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
The total number of SRS ports could not exceed 4.
SRS estimation error model shown in R1-145389 can be used as starting point.

	HARQ
	CBG retransmission
	Max CBG=1 in one TB

	
	Re-transmission delay
	Companies  to report the minimum delay assumed in the simulation

	Power control schemes
	Companies to report (beam specific can be considered)

	Overhead
	DMRS, PTRS and SRS
PUCCH

DL feedback 

Detailed OH value FFS; companies report OH

NOTE: to check whether RACH is to be considered.


Detailed configuration parameters for FR2
The configuration parameters as shown in Table 3 are to be reported or used by companies.
[bookmark: _Ref510606239]Table 3 Configuration parameters for FR2 evaluation
	Parameter
	Value

	Antenna configuration at BS
	
 





 are the number of vertical, horizontal antenna elements within a panel,  are the number of vertical, horizontal TXRUs within a panel and polarization, and  is number of polarizations,   is the number of panels in a column,  is the number of panels in row.
Baseline (for dense urban): The antenna elements on the same polarization of a panel is mapped to one TXRU.

	Inter-panel spacing at BS
	dHg - Horizontal domain spacing (panel center to panel center)
dVg - Vertical domain spacing (panel center to panel center)

	Antenna configuration at UE
	
 

	Scheduling
	PF considering analog beam selection 

	Receiver
	MMSE-IRC 
Advance receiver is not precluded.

	Down-tilt
	Mechanical tilt (calibration parameters can be used as starting point)
Electrical tilt

	Uplink power control parameters
	, P0

	Interference over thermal
	Companies report (use the “effective IoT” model as in Section A.2.1.8 in TR36.814)


Other issues
PDCCH overhead modeling for larger bandwidth
In [2], the consideration of NR PDCCH overhead modeling for larger bandwidth is provided. This is to reflect the NR capability of PDCCH and PDSCH sharing when PDCCH does not occupy the full bandwidth in a specific OFDM symbol. 
The model is as below. By assuming M0 OFDM symbols for PDCCH at the bandwidth BW0, the number of OFDM symbol for PDCCH at bandwidth BW could be
M= BW0/ BW×M0
For example, if we assume M0 = 2 for 10 MHz bandwidth system, then M=1 for 20 MHz bandwidth system, and M=0.5 for 40 MHz bandwidth system (see Figure 1). The value of M will be used to calculate overhead for larger bandwidth assumption.
During the discussion, it was commented that
· This model can be applied to FR1 for larger bandwidth under the same sub-carrier spacing.
Companies can further review the method, and try to converge in next meeting.


Figure 1 Illustration of PDCCH overhead model for larger bandwidth
Consideration on power back off model
In [3] the power back off model for NR UL OFDM is discussed. It is noted that the MPR (maximum power reduction) model of continuous resource allocation for DFT-s-OFDM and CP-OFDM are defined respectively for different modulation levels in NR, see [5]. In [3] it is suggested that 
· The MPR model defined in [5] can be used as power back off for continuous resource allocation for FR1 and FR2. 
· For non-continuous resource allocation, the power back off model needs further consideration. One example is given in [3].
Companies can further review and consider the appropriate model to be used for non-continuous resource allocation.
Summary
In this document, the summary of the discussion on evaluation method and parameters for frequency range 2 (above 24 GHz), as well as some other eMBB related issues is provided. It is suggested to adopt the proposals in Section 2 for FR2 evaluation. 
Companies are encouraged to further consider the issues listed in Section 3 for the study of self evaluation.
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