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1	Introduction
In this paper, we present our view on UE demodulation and CSI reporting requirements for FR2-2. The general related aspects have been gathered in a separate paper [1].
2	Prior agreements on UE demodulation and CSI reporting requirements

In this section, we refer to RAN1 simulation parameter and RAN4 RF agreements [5, 6] to build on our view on UE demodulation and CSI requirements in 52.5 GHz – 71 GHz band. 
· Applicable numerology
· SCS = 120 KHz, min CBW = 100 MHz and max CBW = 400 MHz 
· SCS = 480 KHz [optional], min CBW = 400 MHz and max CBW = 1600 MHz
· SCS = 960 KHz [optional], min CBW = 400 MHz and max CBW = 2000 MHz
· Maximum number of DL MIMO layers
· A UE with 2Rx branches and 1 DL MIMO layers is supported.
· A UE with 2Rx branches and 2 DL MIMO layers is FFS.
· Maximum modulation order 
· [bookmark: _Hlk94801514]Up to a 64QAM modulation is supported. 
· [MCS = 22] is optional
· Inter-band NR DC/CA combinations
· RAN4 agreed to support FR1+FR2-2 DC/CA combinations in the operating bands defined in Table 5.2A.1-1 and Table 5.2A.1-2, with an anchor in FR1 [2].  

Table 2-1: Band combinations for inter-band CA between FR1 and FR2-2
	NR CA Band
	NR Band

	CA_n41-n263
	n41, n263

	CA_n77-n263
	n77, n263

	CA_n79-n263
	n79, n263



Further combinations considering band [n264] is FFS for FR2-2.

Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements with:
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Proposal 2: RAN4 defines the UE demodulation requirements with:  
· [bookmark: _Hlk95186537]FR2-2 TDD: SCS = 120 kHz with min CBW = 100 MHz and Max CBW = 400 MHz
· FR2-2 TDD: SCS = 480 kHz with min CBW = 400 MHz and Max CBW = 1600 MHz
3	UE Demodulation Requirements
3.1	Scope of requirements
It has been stated in [3] that, it is recommended to strive for maximum commonality for the system design for licensed and unlicensed operation for FR2-2 band, and maximize the re-use of the existing NR design. However, RAN4 needs to accommodate the demodulation requirements for PDSCH, PDCCH, and PBCH, with the FR2-2 propagation environments and RF constraints.
In[1], we can refer to the low delay spread in such an environment where new channel models should be proposed accordingly. Furthermore, while the limited use cases’ mobility, thus the Doppler spread, could not be the highest issue for 120 KHz SCS, phase noise (PN) should be investigated and PN models should be proposed. 
3.2 Phase Noise Characteristics and Reference Signals
RAN4 was not able to agree on a single representative phase noise model during the study item. However, we believe that the parametrized phase noise model in [3] (set 1) and [4], described in Table 3.2-1, can be used for tests. It is worth reminding that the design margin (DM) should be set to 0 dB for BS while to be set to 5 dB for UE.

Table 3.2-1: Parameters of phase noise model equation with design margin
	Parameter
	Value/expression
	Parameter
	Value

	PSD0
	
	

	

	fz,1
	1.6e3
	αz,1
	2

	fz,2
	200e3
	αz,2
	1

	fz,3
	
	αz,3
	2

	fp,1
	1
	αp,1
	3

	fp,2
	1e6
	αp,2
	2



In [3] (set 2), a second phase noise model referred to as set 2 has been proposed as well for evaluation.
Furthermore, the PTRS enhancement has been raised in RAN1 to help the ICI compensation at the receiver, and the assessment results led to the Observation 1 and 2.

Observation 1: In Rel-17, NR operation in FR2-2 will only support Rel-15 patterns for CP-OFDM.

Proposal 3: Consider the parametrized phase noise model in [4] and use Rel-15 PTRS pattern for tests. 
3.3	PDSCH demodulation requirements
In [3], it has been recommended for an operating system in FR2-2 band that the maximum FFT size and the maximum RBs used per carrier should be limited to 4096 and 275 RBs, respectively.
In Rel-15/16, RAN4 has defined many PDSCH demodulation requirements considering the RAN1 physical layer specification. For FR2-2, including performance results considering PN and new channel models are of great significance.

Proposal 4: Define PDSCH demodulation requirements for UE with the following test setup.

	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDL model as defined in of TR38.901 Clause 7.7.2:
- TDL-A (5ns, 10ns, 30 ns DS) 

	Antenna configuration
	For TDL model: 2x2 ULA Low

	Velocity
	3 km/h, 30 km/h

	PA Model
	None

	gNB TRP PN Model
	TR38.803 example 2 BS PN profile and [3] Set 1

	UE PN Model
	TR38.803 example 2 UE PN profile and [3] Set 1

	Pre-loaded Tx EVM
	0%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1 (Rank 2 is FFS)

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214):
- MCS 7 (QPSK),
- MCS 16 (16QAM),
- [MCS 22] (64QAM).

Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz
For the sake of compatibility with FR2-1, it is recommended to keep same PDSCH configurations for SCS 120 KHz in FR2-2. Below is our proposed test setup for FR2-2 TDD for SCS 120 KHz. However, we will highlight the needed updates/modifications

	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 7.2.2.2.1

	1-1
(Note 1)
	100MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns                                                                                                                   
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	1-2
(Note 1)
	100MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	1-3
Note 1)
	100MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-6

	2-1
(Note 1)
	400MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	2-2
(Note 1)
	400MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	2-3
(Note 1)
	400MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-6

	3-1
	TBD / 120kHz
	QPSK 0.3
Rank 2
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	3-2 
	TBD / 120kHz
	16QAM 0.48
Rank 2
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	Note 1	Tests (1,2)-1, (1,2)-2, and (1,2)-3 will consider Rank 1 instead of Rank 2 as stated in TS 38.101-4 Section 7.2.2.2.1. 



The detailed simulation parameters are provided in Appendix A.1.






FR2-2 TDD, SCS 480 KHz
The PDSCH configurations for SCS 480 KHz should be defined in FR2-2. Below is our proposed test setup for FR2-2 TDD for SCS 480 KHz.

	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 

	1-1

	400MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New

	1-2

	400MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New

	1-3

	400MHz / 480kHz
	64QAM 0.43
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New

	2-1

	1600MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New

	2-2

	1600MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New

	2-3

	1600MHz / 480kHz
	64QAM 0.43
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	New



3.4	PDCCH demodulation
We propose to define PDCCH with all the possible aggregation levels 2, 4, 8, and 16 by reusing the existing test case specified in TS38.101-4 Section 7.3.2.2 for SCS 120 KHz in FR2-2. 

Proposal 5: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.

FR2-2 TDD, SCS 120 KHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna config

	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	100
	60
	1
	2
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	1Tx Test 1

	1-2
	100
	60
	1
	4
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	1Tx Test 2

	1-3
	100
	60
	1
	8
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	2Tx Test 1

	1-4
	100
	60
	2
	16
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	2Tx Test 2

	2-1
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	New

	2-2
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	New



The detailed simulation parameters are provided in Appendix A.2.
FR2-2 TDD, SCS 480 KHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna config

	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	New

	1-2
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 Low
	1%
	New

	2-1
	1600
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	New

	2-2
	1600
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 Low
	1%
	New



3.5	PBCH demodulation
RAN4 defines the PBCH demodulation requirements (i.e., MIB decoding performance) in Rel-15 and we propose to extend the configurations in FR2-2. As an initial starting point, we can consider the SCS 120 KHz as an extension to FR2-1 detailed in TS38.101-4, Table 7.4.2.2-2 and Table 7.4.2.2-3, whether the SS/PBCH block index is known or not, respectively. 

Proposal 6: Define PBCH demodulation requirements with the following test setup 

	Test number
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	Reference from TS38.101-4
SS/PBCH block index 
A : not known
        B :  known

	1-1
	100 MHz / 120 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	A

	1-2
	400 MHz / 120 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	B

	2-1
(Note 1)
	400 MHz / 480 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	A

	2-2
(Note 1)
	1600 MHz / 480 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	B

	Note 1: SSB SCS 480 KHz is new.


	
The detailed simulation parameters are provided in Appendix A.3.
3.6	SDR

The purpose of the SDR requirements is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. According to TS38.101-4, the existing MCS index table has already covered the configuration applicable for UEs such as rank 1/2 and QPSK/16QAM/64QAM. RAN4 only need to evaluate the applicability rule for FR2-2 where rank 1 is supported as shown in Table 3.6-1. 

[bookmark: _Ref90070586]Table 3.6-1	MCS indexes for indicated UE capabilities applicable for FR2-2.
	Received antenna
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	



2Rx UE
	1
	6
	0.75
	[22]

	
	1
	6
	0.4
	14

	
	1
	4
	1
	16

	
	1
	4
	0.8
	16

	
	1
	4
	0.75
	16

	
	1
	4
	0.4
	10

	
	1
	2
	1
	9

	
	1
	2
	0.8
	9

	
	1
	2
	0.75
	9

	
	1
	2
	0.4
	4



Proposal 7: Define SDR test for UE in FR2-2 considering 2Rx UE. 
4	CSI reporting requirements
RAN4 has defined CQI, PMI and RI reporting requirements in Rel-15. For Rel-17 and FR2-2 band, RAN1 simulation parameters’ agreement has been to consider PDSCH MIMO rank equal to 1. Consequently, we propose to define CQI reporting requirements only, since we do not need to verify RI. Furthermore, the PMI reporting’s ports could be FFS.
Regarding the CQI reporting, we propose to define both the static condition and fading condition requirements for UE with 2Rx. Since the existing CQI reporting tests verifies the CQI using 256 QAM for PDSCH FR2-1 (see 38.101-4 Table 8.1.1.3-1), we need to define the CQI reporting requirements using 64QAM for 2Rx UE.

Proposal 8: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.

For the CQI reporting under fading condition, we should evaluate whether the maximum CBW of 100 MHz for FR2-2 is enough to define a wideband CQI reporting test. 

Proposal 9: Define the wideband CQI reporting under fading condition for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
5	Specification structure
Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.2
	PDSCH demodulation requirements
	

	7.2.1
	  1RX requirements
	

	7.2.2
	  2RX requirements
	

	7.2.2.2
	    TDD
	

	7.2.2.2.[4]
	      Minimum requirements for UEs in FR2-2
	New section

	7.3
	PDCCH demodulation requirements
	

	7.3.1
	  1RX requirements
	

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs



[bookmark: _Ref92744893]Table 2	Specification structure for UE CSI reporting requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	8.2
	Reporting of Channel Quality Indicator (CQI)
	

	8.2.2
	  2RX requirements
	

	8.2.2.2
	    TDD
	

	8.2.2.2.1
	      CQI reporting definition under AWGN
	Updates on FR2-2

	8.2.2.2.2
	      CQI reporting under fading conditions
	Updates on FR2-2



6	Summary
In this paper we tried to contribute with the following proposals for further discussions:
Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements with:
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Proposal 2: RAN4 defines the UE demodulation requirements with:  
· FR2-2 TDD: SCS = 120 KHz with min CBW = 100 MHz and Max CBW = 400 MHz
· FR2-2 TDD: SCS = 480 KHz with min CBW = 400 MHz and Max CBW = 1600 MHz

Observation 1: In Rel-17, NR operation in FR2-2 will only support Rel-15 PTRS patterns for CP-OFDM.

Proposal 3: Consider the parametrized phase noise model in [4] and use Rel-15 PTRS pattern for tests. 

Proposal 4: Define PDSCH demodulation requirements for UE with the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz optional

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDL model as defined in of TR38.901 Clause 7.7.2:
- TDL-A (5ns, 10ns, 30 ns DS) 

	Antenna Configuration 
	For TDL model: 2x2 ULA Low

	Mobility
	3 km/h, 30 km/h

	PA Model
	None

	gNB TRP PN Model
	TR38.803 example 2 BS PN profile and [3] Set 1

	UE PN Model
	TR38.803 example 2 UE PN profile and [3] Set 1

	Pre-loaded Tx EVM
	0%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1 (Rank 2 is FFS)

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214):
- MCS 7 (QPSK),
- MCS 16 (16QAM),
- [MCS 22] (64QAM).

Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz
For the sake of compatibility with FR2-1, it is recommended to keep same PDSCH configurations for SCS 120 KHz in FR2-2. Below is our proposed test setup for FR2-2 TDD for SCS 120 KHz. However, we will highlight the modifications

	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 7.2.2.2.1

	1-1
(Note 1)
	100MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	1-2
(Note 1)
	100MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	1-3
(Note 1)
	100MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-6

	2-1
(Note 1)
	400MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	2-2
(Note 1)
	400MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	2-3
(Note 1)
	400MHz / 120kHz
	64QAM 0.43
Rank 1
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-6

	3-1
	TBD / 120kHz
	QPSK 0.3
Rank 2
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-1

	3-2 
	TBD / 120kHz
	16QAM 0.48
Rank 2
	FR2.120-2
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	Test 2-3

	Note 1	Tests (1,2)-1, (1,2)-2, and (1,2)-3 will consider Rank 1 instead of Rank 2 as stated in TS 38.101-4 Section 7.2.2.2.1. 



The detailed simulation parameters are provided in Appendix A.1.

FR2-2 TDD, SCS 480 KHz
The PDSCH configurations for SCS 480 KHz should be defined in FR2-2. Below is our proposed test setup for FR2-2 TDD for SCS 480 KHz.

	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	Metric
	Reference from TS38.101-4 

	1-1

	400MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added

	1-2

	400MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added

	1-3

	400MHz / 480kHz
	64QAM 0.43
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added

	2-1

	1600MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added

	2-2

	1600MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added

	2-3

	1600MHz / 480kHz
	64QAM 0.43
Rank 1
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 ULA Low
	70% of peak rate
	To be added



Proposal 5: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.
FR2-2 TDD, SCS 120 KHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna config

	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	100
	60
	1
	2
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	1Tx Test 1

	1-2
	100
	60
	1
	4
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	1Tx Test 2

	1-3
	100
	60
	1
	8
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	2Tx Test 1

	1-4
	100
	60
	2
	16
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	2Tx Test 2

	2-1
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 low
	1%
	New

	2-2
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 low
	1%
	New



The detailed simulation parameters are provided in Appendix A.2.
FR2-2 TDD, SCS 480 KHz
	Test number
	CBW (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna config

	Metric (Pm-dsg)
	Reference from TS38.101-4 7.3.2.2

	1-1
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	New

	1-2
	400
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 Low
	1%
	New

	2-1
	1600
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	New

	2-2
	1600
	TBD
	TBD
	TBD
	TDL-A
(5, 10, 30) ns
	2x2 Low
	1%
	New



Proposal 6: Define PBCH demodulation requirements with the following test setup 
	Test number
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	Reference from TS38.101-4
SS/PBCH block index 
A : not known
        B :  known

	1-1
	100 MHz / 120 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	A

	1-2
	400 MHz / 120 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	B

	2-1
(Note 1)
	400 MHz / 480 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	A

	2-2
(Note 1)
	1600 MHz / 480 KHz
	TDL-A
(5, 10, 30) ns
	1x2 Low
	1%
	B

	Note 1: SSB SCS 480 KHz is new.


The detailed simulation parameters are provided in Appendix A.3.

Proposal 7: Define SDR test for UE in FR2-2 considering 2Rx UE. 

Proposal 8: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.

Proposal 9: Define the wideband CQI reporting under fading condition for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.
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Appendix	Simulation assumption
A.1	PDSCH
FR2-1
Please refer to 38.101-4 Table 7.5A.1-1
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	SCS
	kHz
	120

	Active DL BWP index
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13 for DL slots
9 for special slots

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	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
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3



A.2	PDCCH
FR2-1
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1
6 for test 2
	2

	Interleaver size
	
	3 for test 1
2 for test 2
	3

	Shift index
	
	0



Also refer to TS38.101-4 Table 7.3.2.2-1
A.3	PBCH
FR2-1 
	Parameter
	Unit
	Single antenna port

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks within an SS burst set periodicity
	
	1

	SS/PBCH block index Note1
	
	0

	SS/PBCH block periodicity
	ms
	20

	TDD UL-DL pattern
	
	FR2.120-1

	Note 1:	as specified in clause 4.1 of TS 38.213 [11]
Note 2:	as specified in clause 11.1 of TS 38.213 [11]



See 38.101-4 Table 7.4.2.2-1
A.4	CQI reporting in static condition
A.4.1	Test metric
· The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
	For FR2-2 Parameter
	Unit
	Value

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB 
	 dB
	TBD

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD


A.5	CQI reporting in fading condition
A.5.1	Test metric
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time.
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to [0.02].
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB
	 dB
	TBD

	Propagation channel
	
	TDL-A (5,10,30) ns

	Antenna configuration
	
	2x2
ULA High

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured 

	Aperiodic Report Slot Offset
	
	6

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD



3

