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This email discussion summary collects the contributions for the following agenda items:

· 4.3.7.1	General (incl. Channel models) 			[NR_ext_to_71GHz-Perf]
· 4.3.7.2	UE Demodulation and CSI requirements 	[NR_ext_to_71GHz-Perf]
· 4.3.7.2.1	PDSCH requirements 					[NR_ext_to_71GHz-Perf]
· 4.3.7.2.2	PDCCH/PBCH requirements	 		[NR_ext_to_71GHz-Perf]
· 4.3.7.2.3	SDR requirements						[NR_ext_to_71GHz-Perf]
· 4.3.7.2.4	CSI reporting requirements	 			[NR_ext_to_71GHz-Perf]

The target for the email discussion is the following:
1st round:
· Discuss the open issues;
· Collect the simulation results for alignment;
· Review and comment the submitted draft CRs;
2nd round:
· Conclude on the open issues;
· Review and comment the revised draft CRs;
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Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General and PDSCH Demodulation Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216010
	Huawei, HiSilicon
	Proposal 1: Define requirements for PDSCH, PDCCH with following configurations:
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs

Proposal 2: Use following propagation conditions for PDCCH and PBCH test:
· TDLA30-200 for 120kHz/100MHz 
· TDL10-200 for 120kHz/400MHz 
Proposal 3: Update the existing tables with the specific indication to different SCS. 
Proposal 4: Define SDR test in Release 17

	R4-2215532
	Nokia, Nokia Shanghai Bell
	Observation 1: In “TR 38.884 - Study on enhanced test methods for FR2 NR UEs v18.2.0” the Maximum DL testable SNR values have been increased from the previous version and this change should be taken into consideration for deciding which requirements are feasible to be defined.

Observation 2: This issue should be extended to also include TLDA30.
Observation 3: We see it feasible to define requirements up to MCS13 for 480kHz SCS using TDLA10 with reduced RB.
Observation 4: We see it feasible to define requirements up to MCS17 for 120kHz SCS using TDLA30 with reduced RB.
Proposal 1: For TDLA10, define requirements including 16QAM for 400MHz/480kHz CBW/SCS.
Proposal 2: For TDLA30, define requirements including 64QAM for 100MHz/120kHz CBW/SCS.

Observation 5: If for 650Hz doppler frequency at lower MCS the SNR is feasible to be tested, 650Hz doppler can be selected.
Proposal 3:Introduce requirements with 650Hz Doppler frequency for lower MCS settings based on aligned simulation results.

Observation 6: New updated Maximum Testable SNR values have increased significant from the previous values.
Observation 7: RAN4 can now discuss further, if the updated information provided shows defining requirements for 960kHz is feasible.
Proposal 4: Based on RAN4’s updated/increased Maximum Testable SNR, RAN4 to define requirements for 400MHz/960kHz CBW/SNR with lower MCS and if needed reduced RB allocation.
Observation 8: New updated Maximum Testable SNR values have increased from the previous values making 400MHz SBW /120kHz SCS feasible.
Proposal 5: Based on RAN4’s updated/increased Maximum Testable SNR, RAN4 to define at least one requirement for 400MHz/120kHz CBW/SNR with lower MCS and if needed reduced RB allocation.
Observation 9: New updated Maximum Testable SNR values have increased from the previous values making 800MHz CBW / 480kHz SCS feasible.
Proposal 6: Based on RAN4’s updated/increased Maximum Testable SNR, RAN4 to define at least one requirement for 800MHz/480kHz CBW/SNR with lower MCS and if needed reduced RB allocation.
Proposal 7: Keep current agreement “FFS the discussion on 960kHz if requirements with 960kHz are agreed”

Observation 10: We do not see it as a demodulation task to define the position of the partial bandwidth allocation, however using resource allocation requires length and start TB specified.
Proposal 8: Place the partial bandwidth allocation at the centre of the CBW (Option 1)

Observation 11: Based on the updated maximum DL testable SNR in “TR 38.884 - Study on enhanced test methods for FR2 NR UEs v18.2.0” it is in our understanding possible to achieve testability up to MCS20 with specific RB allocation.
Proposal 9: Use the following RB allocation for 120kHz/100MHz SCS/CBW
MCS4, 13: 66 RBs; MCS17: 33 RBs; MCS20: 16 RBs

Observation 12: Based on the updated maximum DL testable SNR in “TR 38.884 - Study on enhanced test methods for FR2 NR UEs v18.2.0” it is in our understanding possible to achieve testability up to MCS17 with specific RB allocation.
Proposal 10: Use the following RB allocation for 480kHz/400MHz SCS/CBW
MCS4: 66 RBs; MCS13: 33 RBs; MCS17: 8 RBs
Observation 13: It is in our understanding possible to define requirements for 64QAM with 120kHz:MCS17/MCS20 and 480kHz:MCS17.
Proposal 11: Define PDSCH requirements for 64QAM for the following: MCS17(33RBs) & MCS20(16RBs) for 120kHz SCS/100MHz CBW and MCS17 (8RBs) for 480kHz SCS/400MHz CBW
Observation 14: At this point, it is still not decided if requirements for 960kHz SCS is to be introduced.
Proposal 12: Introduce requirements for 32 HARQ processes, if defining requirements for 960kHz is agreed.
Observation 15: At least one demodulation requirement should be defined for each feasible modulation types per agreed SCS/CBW combinations.
Observation 15: At least one demodulation requirement should be defined for each feasible modulation types per agreed SCS/CBW combinations.
Proposal 13: Define requirements for the following:
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS
	Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	Fraction of maximum throughput (%)

	100/120
	MCS4
	1
	TDLA30-650
	2x2 ULA Low
	66
	70

	100/120
	MCS13
	1
	TDLA30-200
	2x2 ULA Low
	66
	70

	100/120
	MCS17
	1
	TDLA30-200
	2x2 ULA Low
	33
	70

	100/120
	MCS20
	1
	TDLD10-200
	2x2 ULA Low
	16
	70

	400/480
	MCS4
	1
	TDLA10-200
	2x2 ULA Low
	66
	70

	400/480
	MCS13
	1
	TDLA10-200
	2x2 ULA Low
	33
	70

	400/480
	MCS17
	1
	TDLD10-200
	2x2 ULA Low
	8
	70

	400/480
	MCS17
	1
	TDLD10-200
	2x2 ULA Low
	66
	30

	Define requirements for higher CBW and 960kHz SCS if agreed:

	400/120
	MCS4
	1
	TDLA30-200
	2x2 ULA Low
	264
	70

	800/480
	MCS4
	1
	TDLD10-200
	2x2 ULA Low
	66
	70

	400/960
	MCS4
	1
	TDLD10-200
	2x2 ULA Low
	32
	70



Observation 16: To support test of HARQ combining, requirements for 30% throughput has validity.
Observation 17: In our view, the updated information of Maximum Testable SNR shows it is possible to define requirements for 400MHz/480kHz CBW/SCS with MCS17 with 70% throughput. Based on this, we do not see a need to replace one of the existing test cases.
Proposal 14: Introduce separate test case for 30% throughput (option 2) using 400MHz/480kHz CBW/SCS with MCS17. 

	R4-2215533
	Nokia, Nokia Shanghai Bell
	Simulation Results;

	R4-2215587
	Apple
	Proposal #1: Use the updated testable SNR as guide to define PDSCH requirements for FR2-2.
	SCS (KHz)
	Num PRB
	Testable SNR

	120
	66
	9.8

	
	33
	13

	480
	66
	2.6

	
	33
	6.4

	
	20
	8.9

	
	16
	10



Observation #1: > 1dB degradation observed for TDL-A with MCS20; TDL-D with MCS17, 20.
Proposal #2: Do not define requirements with MCS20 for FR2-2.
Observation #2: For 120KHz SCS only MCS17 is feasible for FR2-2 for 64QAM with partial BW allocation.
Observation #3: It is not feasible to define requirements with 64QAM with 480kHz SCS due to testable SNR limit.
Observation #4: It is feasible to introduce requirements with 16QAM (MCS13) with TDLA10 channel for 480KHz/400MHz with partial allocation.
Observation #5: It is feasible to add testcase with higher Doppler of 650Hz  for TDLA channel for QPSK.
Proposal #3: Define PDSCH demod requirements for FR2-2 with the following simulation assumptions: 
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Num PRB

	120/100
	MCS4
	TDLA30-200
	66

	
	MCS4
	TDLA30-650
	66

	
	MCS13
	TDLA30-200
	66

	
	MCS17
	TDLD30-200
	32

	480/400
	MCS4
	 TDLA10-200
	66

	
	MCS13
	 TDLA10-200
	20




	R4-2215910
	Ericsson
	Observation 1: Is it worth reminding that the endorsed Proposal 4 in [2] states that: “For 64QAM scenarios (both Demod and CSI), consider fading backoff margin of 11.08 dB (replacing the current working assumption of 17.71 dB) corresponding to the 1e-3 faded signal clipping probability”. This has led to the SNRs increase in FR2-1. We expect same behavior in FR2-2 by considering a fading backoff margin of 11.08 dB instead of 17.7 dB.
Observation 2: We consider the reference SNRs as indicated in Table 7.2.3-4, and we trust that the companies and TE vendors will spend the needed efforts to review the reference SNRs whose may allow for higher MCS for 120 KHz/100 MHz, 480 KHz/400 MHz. 
Proposal 1: RAN4 defines the PDSCH demodulation requirements with:  
•	FR2-2 TDD: SCS = 120 kHz with CBW = 100 MHz (66 RBs) only. 
•	FR2-2 TDD: SCS = 480 kHz with CBW = 400 MHz (66 RBs) only. 
Proposal 2: RAN4 defines the UE demodulation requirements for 120 KHz/100 MHz with
•	TDLD30-200 and TDLA30-650 channel models
•	Modulation order: Up to 64QAM
Proposal 3: RAN4 defines the UE demodulation requirements for 480 KHz/400 MHz with
•	TDLD10-200 channel model
•	Modulation order: Up to 16 QAM
Proposal 4: Define PDSCH requirements using both PN models in TR 38.808, where PN is considered at the UE only, while we set the design margin as 0 dB at the BS and 5 dB at the UE, when applying TR 38.808 Set 1.
Proposal 5: Define maximum MCS for PDSCH requirements considering 
•	Use CPE compensation only
•	Consider performance degradation due to PN less than 1dB
Proposal 6: Define PDSCH demodulation requirements for UE at 70% of the peak throughput for
•	120 KHz/100 MHz: Up to MCS 17 (66 RBs) and MCS 20 (16 RBs)
•	480 KHz/400 MHz: MCS 4 (66 RBs)
Proposal 7: Define PDSCH demodulation requirements for UE at 30% of the peak throughput for
•	120 KHz/100 MHz: MCS 13 (66 RBs)
•	480 KHz/400 MHz: MCS 13 (16 RBs)

Proposal 8: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using 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
	TDLA (30 ns delay spread) 
TDLD (10 ns and 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM).



Proposal 9: Referring to the Table in Proposal 8, consider PDSCH test cases at 70% of the peak throughput for 120 KHz and 480 KHz SCS as follow
FR2-2 TDD, SCS 120 KHz/100 MHz, Metric: 70% Peak Throughput
	Test case
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz /                             120kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA30-650
                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	1-2

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA30-650

	2x2 ULA Low
	CPE
	TBD
	New

	1-3

	100MHz / 120kHz
(66)
	17
Rank 1
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	CPE
	TBD
	New

	1-4
	100 MHz/
120 KHz
(16)
	20
Rank 1
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz/400 MHz, Metric: 70% Peak Throughput
	Test case
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	2-1

	400MHz / 480kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLD10-200
                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	Note 1: As an extension to FR2.120-1, we proposed a TDD UL-DL pattern for SCS 480 KHz.




Observation 4: For SCS 480 KHz, we defined a TDD UL-DL pattern in [2], given by 14D2S4U, S1 = 12D:2G:0U, S2 = 0D:6G:8U.
Proposal 10: Define PDSCH demodulation requirements for UE at 30% of the peak throughput using 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
	TDLA (30 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 13



Proposal 11: Referring to the Table in Proposal 8, consider PDSCH test cases at 30% of the peak throughput using the following test setup.
FR2-2 TDD, SCS 120 KHz/100 MHz, Metric: 30% Peak Throughput
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 30% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-1

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA30-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz/400 MHz, Metric: 30% Peak Throughput
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-2

	400MHz / 480kHz
(16)
	13
Rank 1
	FR2.120-1
	TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New





	R4-2216013
	Huawei,HiSilicon
	Simulation Results and Related Observations;

	R4-2216012
	Huawei,HiSilicon
	Proposal 1: Consider cases listed in Table 2-1 for PDSCH requirements definition
Proposal 2: Put the tested RBs in the center of the carrier:
Proposal 3: Deprioritize the 30% of peak throughput and only focus on 70% of peak throughput

	R4-2216178
	Qualcomm Incorporated
	Simulation Results;

	R4-2216180
	Qualcomm Incorporated
	Simulation Results;
Proposal 1: TE configures the UE with the minimum CBW available for each SCS, but the RB allocation for the device under test is limited to the values RAN4 will agree for the specific tests, which are expected to provide a sufficient maximum testable SNR;
Proposal 2: TE does not schedule PDSCH in slots that contains TRS symbols;
Proposal 3: With the exception of slots that contains TRS symbols, the TE limits its transmission BW to the allocated portion of the CBW only, and consequently there is no OCNG transmission on unused REs;
Proposal 4: For slots that contains TRS symbols, the transmission BW of TE is adjusted to allocate for the BW requirements of TRS. The impact on TRS SNR is to be further evaluated;
Proposal 5: Modify the simulations assumptions for FR2-2 PDSCH Demod to use NOH=6, aligned with the same tests for FR2-1;

	R4-2215911
	Ericsson
	Simulation results for PDSCH demodulation in 52.6-71 GHz band
Observation 1: Referring to Table 1.1, and considering SCS/CBW = 120 KHz/100 MHz with full PRB allocation for MCS (4 , 13 and 17) and CPE for PN compensation, we note that
· MCS 4 and MCS 13 are testable with TDLA30-650
· MCS17 is testable with TDLD30-200

Observation 2: Referring to Table 1.2, and considering SCS/CBW = 120 KHz/100 MHz with partial PRB allocation for MCS (17 and 20) and CPE for PN compensation, we note that
· MCS20 is testable with TDLD30-200 when considering 16 PRBs out of 66.

Observation 3: Referring to Table 2.1, and considering SCS/CBW = 480 KHz/400 MHz with full and partial PRB allocation for MCS  4 and 13, respectively, with CPE for PN compensation, we note that
· Only MCS 4 with full PRB allocation is testable with TDLA10-200

Observation 4: As a general conclusion, the max MCS that satisfy the following criteria: Performance degradation due to PN is less than 1 dB with CPE compensation are 
· 120 KHz/100 MHz (66 PRBs): MCS 17 under TDLD30-200
· 480 KHz/400 MHz (66 PRBs): MCS 4 under TDLD30-200

Observation 5: Referring to Tables 3.1 and 3.2, when considering performance metric at 30% of the peak throughput, for 120 KHz/100 MHz and 480 KHz/400 MHz using MCS 13, it has been noted that
· 120 KHz/100 MHz (66 PRBs): MCS 13 can be tested with TDLA30-650
480 kHz/400 MHz (16 PRBs): MCS 13 can be tested with TDLD10-200



Open issues summary
Sub-topic 1-1: General Issues 
Issue 1-1-1: Maximum Testable SNR
· Proposals
· Option 1: updated version of Table 7.2.3-2 in “TR 38.884 - Study on enhanced test methods for FR2 NR UEs v18.2.0”, which contains the Maximum DL testable SNR. (Nokia, Apple, Qualcomm, Ericsson)
	Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[9.8]

	
	400
	[2.6]

	
	800
	[-2.3]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge






· Option 1b: Extend the table above with the reduced allocations (Qualcomm, Ericsson)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	32
	[13.2]

	
	400
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	16
	[10]



· Option 1b: Extend the table above with the reduced allocations (Apple)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	32
	[13.2]

	
	400
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]

	
	
	16
	[10]



· Option 1c (Nokia): 

CBW (MHz) / SCS (kHz)
Num RBs
Test method



IFF
Single band UE

100 / 120
66
[9.8]


32
[13.2]

400 / 120
264
[2.6]


132
[6.7]

400 / 480
66
[2.6]


32
[6.6]


16
[10]

800 / 480
132
[-2.3]


66
[2.6]

400 / 960
32
[2.7]


16
[6.6]


· Recommended WF
· TBA

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	The current latest version of TR 38.884 can be used for determining the Maximum Testable SNR for now. If later any updates here are provided regarding testability, the provided updates should be considered. Also the proposed extended table is in our view missing the SCS as it is assumed that 100MHz CBW is for 120kHz and 400MHz CBW is for 480kHz SCS only.
We propose the following:
Option 1c: Extend the table with the reduced allocations

CBW (MHz) / SCS (kHz)
Num RBs
Test method



IFF
Single band UE

100 / 120
66
[9.8]


32
[13.2]

400 / 120
264
[2.6]


132
[6.7]

400 / 480
66
[2.6]


32
[6.6]


16
[10]

800 / 480
132
[-2.3]


66
[2.6]

400 / 960
32
[2.7]


16
[6.6]



	Apple
	We support option 1 to use the updated maximum testable SNR for determining feasible allocations for PDSCH


	Ericsson

	We agree on Option 1b or 1c, since we would consider partial RB allocation.

	Huawei
	We agree with option 1c.

	Qualcomm
	Option 1b is proposed as a reference to inform the choices of MCS and channel models for the requirements, for the purposes of this email discussion. As such, we don’t see the motivation to extend the table to configurations that we don’t plan to introduce, so we support option 1b.
If other companies are aligned on the numbers proposals in Option 1b, we can confirm these SNR with TE vendors.


	Apple2
	We are fine with option 1b, but also propose to add an additional row for 480KHz SCS – 20 PRB / [8.9] dB




Issue 1-1-3: Whether to introduce requirements with 960kHz SCS
In the previous meeting, for this issue it was agreed to:
•	Agreement (GTW August 22, 2022): RAN4 focuses on others SCSs before test feasibility for supporting 960kHz SCS is confirmed.
· Proposals
· Option 1: Yes, for CBW=400MHz (Nokia);
· Option 2: No, deprioritize 960kHz (Ericsson);
· Recommended WF
· TBA
GTW 11/10/2022:
· Agreement: RAN4 focus on 120kHz and 480kHz SCS for introducing UE demodulation requirements in FR2-2. 
· It’s not precluded to discuss and introduce requirements for 960kHz SCS in future releases. 

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	RAN1 has defined 960kHz SCS hence in our view requirements shall be defined if feasible. We see 960kHz/400MHz SCS/CBW as feasible with the updated Maximum testable SNR and our simulation results. Hence, we support option 1.

	Apple
	Support Option2. We don’t think 960KHz SCS is feasible given the testable SNR limitations. Hence we propose to focus on defining requirements with 120 and 480KHz SCS for FR2-2 in Rel-17. If there are improvements to testable SNR with 960KHz, we can define requirements in a future release. 


	Ericsson

	Option 2.

	Huawei
	Based on the agreeements from GTW, we don’t consider 960kHz SCS




Issue 1-1-4: Whether to use 32 HARQ processes if requirements with 960kHz SCS are agreed
· Proposals
· Option 1: Yes (Nokia);
· Option 2: No;
· Recommended WF
· Moderator: According to the outcome of the GTW on 11/10/2022, requirements with 960kHz SCS are not in the scope of Rel.17 FR2-2 UE Demod;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	RAN1 has defined 32 HARQ processes as needed for 960kHz SCS, hence we see 32 HARQ processes as important if requirements for 960kHz SCS are agreed. 
Support option 1 if requirements for 960kHz SCS are included.

	Apple
	Option 2. We don’t support to introduce requirements with 960KHz SCS. 

	Ericsson
	Option 2.




Issue 1-1-5: Whether to introduce requirements with 400MHz CBW for 120kHz SCS for single CC
In the previous meeting, for this issue it was agreed to:
Agreement: 100MHz for 120kHz and keep 400MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 1b: If Yes, define low MCS and Full RB only (Ericsson)
· Option 2: No (Ericsson (preferred), Apple, Huawei, Qualcomm);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on our simulations, we even see it feasible to define requirements for 120kHz / 400MHz SCS/CBW with full RB allocation and MCS4.
Based on this we support option 1, but with either full or reduced RB allocation and MCS4.

	Apple
	We support option 2. We don’t understand the motivation to define requirements with larger CBW as it doesn’t impact any UE processing. If we reduce the PDSCH allocation, even the largest BW would be feasible, but it would not really verify anything different in the UE processing. 

	Ericsson

	Our preference is Option 2, unless we define requirements for 120 KHz/400 MHz- for low MCS but full RB allocation.

	Huawei
	We support option 2, we don’t see the motivation to define requirements with 400MHz considering MCS4 is robust to phase noise, we don’t see the difference for requirements for different bandiwidth.


	Qualcomm
	As discussed during the GTW, we share Apple and Huawei’s view.
Considering the testable SNR, we don’t see the added coverage of testing 400MHz/120kHz with very low MCS and/or reduced BW allocation. We would like to use the same approach used in Rel.15/16 and choose a typical CBW per SCS, in this case 100Mhz for 120kHz, and avoid adding extensive requirements to cover every mandatory CBW.
We don’t preclude the possibility to include 400MHz in future releases;




Issue 1-1-6: Whether to introduce requirements with 800MHz CBW for 480kHz SCS
In the previous meeting, for this issue it was agreed to:
Agreement: 400MHz for 480kHz and keep 800MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 2: No (Ericsson, Apple, Huawei, Qualcomm);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on our updated simulation results, we see it feasible to define requirements for 480kHz / 800MHz SCS/CBW with full RB allocation and MCS4.
Based on this we support option 1, but with either full or reduced RB allocation and MCS4.

	Apple
	Support option 2. Same reason as Issue 1-1-5. 

	Ericsson

	We support Option 2.

	Huawei
	Option 2 considering it is optional

	Qualcomm
	Considering the testable SNR and that 800MHz is optional, we support option 2;



Issue 1-1-7: Whether to define UE Demodulation Requirements with CBW = 1600MHz with 960kHz SCS
[bookmark: _Hlk115967354]In the last meeting, for this issue it was agreed to:
Agreement: FFS UE Demodulation Requirements with CBW=1600MHz with 960kHz, if requirements with 960kHz are agreed;
· Proposals
· Option 1: Keep FFS, discuss again if CBW can be tested (Nokia);
· Option 2: TBA;
· Recommended WF
· Moderator: According to the outcome of the GTW on 11/10/2022, requirements with 960kHz SCS are not in the scope of Rel.17 FR2-2 UE Demod;
	Company
	Comments

	(Nokia?)
	At this point it does not seem feasible to define requirements for 1600MHz CBW even if it is agreed to define requirements for 960kHz SCS with 400MHz CBW. Hence, we can compromise to not define requirements for 1600MHz CBW.

	Apple
	We support to de-prioritize requirements with 960KHz SCS and not disucss any further. 

	
	




Sub-topic 1-2: PDSCH Demodulation Requirements
Issue 1-2-1: Partial bandwidth allocation position in the CBW
· Proposals
· Option 1: Center (Nokia, Huawei);
· Recommended WF
· Agree to Option 1 (Nokia, Apple, Ericsson, Huawei, Qualcomm);

	Company
	Comments

	Nokia, Nokia Bell Labs
	We see as a RAN5 task to define the partial bandwidth allocation position in the CBW, however if RAN4 agrees to define this, we support the proposed WF of option 1.

	Apple
	Fine with the recommended WF. 

	Ericsson

	We agree with the recommended WF

	Huawei
	Fine with the recommended WF.

	Qualcomm
	Agree with WF



Issue 1-2-2: Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing
· Proposals
· Option 1: No (Qualcomm, Nokia, Ericsson);
· Option 2:  Yes (Nokia, Huawei);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Both yes and no would be fine for us.

	Apple
	We are trying to understand the motivation for this proposal. If PDSCH is scheduled in TRS slots, would it be limited to PDSCH allocation, and if not, would TRS be the full CBW?  Transmitting TRS in the full CBW wouldn’t greatly impact the total TX power and testable SNR in our understanding.  

	Ericsson

	We support Option 1

	Huawei
	TRS is allocated with RB of following:
[image: ]
We can see that RB number of TRS is almost equal to that of PDSCH.
We can address this concern by configuring bwpsize equaling to PDSCH allocation. Also, BwpSize has been configured in common parameter table:
[image: ]
Not scheduling PDSCH in TRS slot may degrade the peak throughput.

	Qualcomm
	We support Option 1 if we assume full BW TRS, see Issue 2-3-4




Issue 1-2-3: Whether the TE transmits OCNG on PDSCH slots during PDSCH testing
· Proposals
· Option 1: No (Qualcomm, Nokia, Apple, Huawei, Ericsson);
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We agree with the proposal from Qualcomm to not transmit OCNG on unused RBs which would make the power limitations of testing potentially worse.

	Apple
	Support option 1. 

	Ericsson

	We support Option 1.

	Huawei 
	Support option 1

	Qualcomm
	Support option 1;



Issue 1-2-4: Whether the TE transmit TRS in the full CBW during PDSCH testing
· Proposals
· Option 1: Yes, further discuss the impact on TRS SNR (Qualcomm, Apple, Huawei);
· Option 2: Transmit TRS in unallocated PRB only if PDSCH is not multiplexed with TRS (see Issue 1-2-2),s, or otherwise if there is no impact on maximum SNR; (Nokia)
· Option 3: Schedule same RB size for TRS and PDSCH; (Huawei)
· Option 4: Refer to TE recommendation (Ericsson);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	For testability and test equipment implementation reasons we would prefer to not transmit TRS in unallocated PRBs unless TE vendors confirm this does not impact the power budget more than can be compensated or no PDSCH is transmitted in TRS slots.

	Apple
	We don’t think the total power budget would be impacted by transmitting TRS in the full CBW. We are open to discuss further and also check with TE vendors on this. The assumption used for simulation results is with TRS transmitted in the full CBW. 

	Ericsson

	We can refer to TE vendors’ recommendation here.

	Huawei
	We support align the RB allocation of TRS with RB allocation of PDSCH.to avoid any potential treatability issue.

	Qualcomm 
	Answering @Huawei on this Issue and on Issue 1-2-2:
Referring to the discussion we’ve had in the GTW, our comment on the BWP configuration was that typically, as the common parameters table in the comment for Item 1-2-2 show, in Demod we do not see configurations with BWP size smaller than the CBW configured, even for reduced allocation testing. The impact of this reduced configuration should be evaluated, from the point of view of TRS processing for loops.
However, it is our view that we should further discuss this setup and agreed it in this meeting, because we expect it to have an impact on the simulation results. For our results, we considered TRS to be transmitted in the full CBW.


	Huawei2
	We can compromise to not scheduling PDSCH on TRS slot and always transmit TRS in full bandwidth.



Issue 1-2-5: Choice of Noh PRB for TBS calculations.
· Proposals	
· Option 1: 0 (Previous WF, Nokia);
· Option 2: 6 (Qualcomm, Apple, Ericsson, Huawei);
· Recommended WF
· TBA

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We do not expect changing the Noh to make much difference in the simulated results. Also, at this late in the WI RAN4 should not make unnecessary changes to the agreed simulation setup.
Support to keep Noh = 0 (option 1)

	Apple
	We support option 2. 

	Ericsson

	Option 2.

	Huawei
	Option 2 is feasible.

	Qualcomm
	Support Option 2;



Sub-topic 1-3: PDSCH Channel Models
[bookmark: _Hlk116042021]Issue 1-3-1: Maximum Modulation Order to be used with TDLA Channel Model 
· Proposals
· Option 1 (Nokia, Apple, Ericsson)	:
· 100MHz/120kHz (TDLA30): 64 QAM;
· 400MHz/480kHz (TDLA10): 16 QAM;
· Recommended WF
· Agree to Option 1;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on our simulation results, we support the recommended WF to go with option 1.

	Apple
	We support option 1. 

	Ericsson
	Option 1.

	Huawei
	Based on the agreements of GTW, we support:
· Tentative agreement: Pending on further checking on the simulation results. 
· TDLA30-650 for MCS 4;
· TDLA30-200 for MCS 13;
· TDLD30-200 for MCS 17 and above;




Issue 1-3-2: Whether to introduce requirements with 650Hz Doppler Frequency
· Proposals
· Option 1: Yes (Nokia, Apple, Ericsson, Huawei, Qualcomm);
· Recommended WF
· Agree to Option 1;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	In our view requirements shall be defined with 650Hz doppler frequency for configurations where using 650Hz Doppler frequency is testable, hence we support the recommended WF to go with option 1.

	Apple
	Fine with the recommended WF. Okay to introduce requirements for QPSK with 650Hz Doppler. 

	Ericsson

	We support the recommended WF, Option 1.

	Huawei
	Based on the agreements of GTW, we support option 1.

	Qualcomm
	Support WF;



Issue 1-3-3: For PDSCH Requirements for 120kHz/100Mhz, Propagation Channels:
· Proposals
· Option 1: TDLA30-200, TDLA30-650, TDLD30-200 (Ericsson, Apple);
· Option 2: TDLA30-200, TDLA30-650, TDLD10-200; (Nokia)
· Option 3: TDLA30-200, TDLD30-200 (Huawei);
· Option 4: TDLA30-650, TDLD30-650 (Qualcomm);

· Recommended WF
· Consider TDLD10 not applicable for 120kHz/100MHz according to the Channel models agreements from RAN4#104-e;
· To guarantee coverage and considering SNR limitations, discuss whether the following compromise is agreeable for the definition of PDSCH requirements:
· TDLA30-650 for MCS 4;
· TDLA30-200 for MCS 13;
· TDLD30-200 for MCS 17 and above;

GTW 11/10/2022:
· Tentative agreement: Pending on further checking on the simulation results. 
· TDLA30-650 for MCS 4;
· TDLA30-200 for MCS 13;
· TDLD30-200 for MCS 17 and above;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We agree to the comments from moderator regarding not using TDLD10 for 120kHz/100MHz, hence we support option 1 (TDLA30-200, TDLA30-650, TDLD30-200).
Which model to select for each MCS should be discussed when the simulation results summary is available.

	Apple
	We support the recommended WF. 

	Ericsson

	We choose Option 1, while we do believe that TDLA30-650 can be used for MCS13 as well.

	Huawei
	We support the recommended WF.

	Qualcomm
	Support the tentative agreement, to be confirmed based on simulation results;



Issue 1-3-4: For PDSCH Requirements for 480kHz/400Mhz, Propagation Channels:
· Proposals
· Option 1: TDLA10-200, TDLD10-200 (Ericsson, Nokia, Huawei);
· Option 1: TDLA10-200 (Apple);
· Option 3: TDLA10-650, TDLD10-200 (Qualcomm);
· Recommended WF
· To guarantee coverage and considering SNR limitations, discuss whether the following compromise is agreeable for the definition of PDSCH requirements:
· TDLA10-200 for MCS 4;
· TDLD10-200 for MCS 13 and above;
· GTW 11/10/2022:
· Agreement: For PDSCH Requirements for 480kHz/400Mhz: following channel model adopted 
· TDLA10-200 for MCS 4;
· TDLD10-200 for MCS 13 and above;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We see 650Hz should be used where possible, hence if testability for 650Hz is shown based on provided simulations, this can be selected.
Support a using TLDA10-650 where feasible else TDLA10-200 or TDLD10-200 also based on feasibility.
Which model to select for each MCS should be discussed when the simulation results summary is available.

	Apple
	We support the recommended WF.

	Ericsson

	We choose Option 1 and are fine with the recommended WF.

	Huawei
	We support the recommended WF.



Sub-topic 1-4: PDSCH Choice of MCS for 70% Peak Throughput
Issue 1-4-1: Whether to introduce PDSCH requirements with MCS20 in FR2-2
· Proposals
· Option 1: Yes, for 120kHz; (Nokia, Ericsson) 
· Option 2: No; (Apple, Huawei, Qualcomm)
· Recommended WF
· TBA

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on our simulation results we see it feasible to define requirements for MCS20 with 120kHz SCS (option 1).

	Apple
	Support option 2. The degradation due to PN with MCS20 is > 1 dB and don’t see it being feasible to define requirements with. 

	Ericsson

	We support Option 1.

	Huawei
	Based on our simulation results, the degradation due to PN with MCS20 is 1.6dB which conflict the previous agreements

	Qualcomm
	Support option 2;




Issue 1-4-2: MCS Choice for 120kHz/100MHz for 70% requirements
· Proposals
· Option 1: MCS 4, 13, 17, 20; (Nokia, Ericsson) 
· Option 2: MCS 4, 13, 17; (Apple, Huawei, Qualcomm)
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Assuming Issue 1-4-1 agrees to MCS20, we continue to support option 1.

	Apple
	Support option 2. 

	Ericsson

	Support Option 1.

	Huawei
	Option2

	Qualcomm
	Option 2;



Issue 1-4-3: MCS Choice for 480kHz/400MHz for 70% requirements
· Proposals
· Option 1: MCS 4, 13, 17; (Nokia) 
· Option 2: MCS 4, 13; (Apple, Huawei, Ericsson, Qualcomm)
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	In our view, defining requirements for 64QAM is important for 480kHz SCS to achieve best requirement coverage. Based on our simulation results, we see it feasible to define requirements for MCS17. Support option 1: MCS 4, 13, 17.

	Apple
	We support option 2. We don’t see it feasible to introduce requirements with MCS17 even for the smallest MCS. It might be feasible with very small PRB allocation, but what would the purpose be of defining requirements with 16 PRBs for PDSCH in 400MHz CBW? 

	Ericsson

	Option 2.

	Huawei
	We support option 2.

	Qualcomm
	Option 2;




[bookmark: _Hlk115969876]Issue 1-4-4: Consider maximum MCS based on performance degradation due to PN less than 1dB
· Proposals
· Option 1: Yes; (Ericsson, Huawei, Apple, Qualcomm);
· Option 2: Consider up to 1.5dB degradation (Nokia);
· Recommended WF
· Agree on considering MCS that can achieve a performance degradation due to PN less than 1dB;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We agree there should be a limit to how much performance degradation due to PN is acceptable. However, it should be softer based on simulation alignment, i.e., cases below 1.5 dB should remain in the selection pending agreement of contributing companies.

	Apple
	We support the recommended WF. We believe this was already agreed in previous meetings. 

	Ericsson

	We support the recommended WF.

	Huawei
	We support the recommended WF

	Qualcomm
	Support WF;



Issue 1-4-5: Design Margin for PN models in TR 38.808 Set 1.
· Proposals
· Option 1: BS Margin = 0dB; UE margin 5dB; (Ericsson, Huawei, Qualcomm) 
· 
· Recommended WF
· TBA
	Company
	Comments

	Apple
	We would like more clarification on the proposal. 

	Ericsson

	Option 1, where those parameters are intrinsic to Set 1 (see R4-2010176)

	Huawei
	Option 1. 

	Qualcomm
	Ok with option 1, which in our understanding corresponds to what we typically refer to as UE Example 1 according to 38.808;



Sub-topic 1-5: PDSCH RB Allocation Table for 70% Peak Throughput
Issue 1-5-1: RB allocation for 120kHz/100MHz for MCS 4, 13 for 70% requirements
· Proposals
· Option 1: 66RBs (Nokia, Ericsson, Huawei, Qualcomm)
· Recommended WF
· For 120kHz/100MHz, agree on 66RBs (full) allocation for MCS up to 13;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We see using 66RBs as testable for MCS4 and 13, hence we support the recommended WF.

	Apple
	We support the recommended WF. 

	Ericsson

	Option 1 refers to 66 RBs for MCS 4 and 13, but not up to MCS13 (we should not exclude the upper MCS levels). 
We would prefer that the WF changes to “For 120KHz/100MHz, agree on 66 RBs (full) allocation for MCS4 and MCS 13”.

	Huawei
	We support the WF. For MCS17, partial RB is allowed

	Qualcomm 
	We support the WF, we can propose this wording to address Ericsson’s concerns:

For 120kHz/100MHz, agree on 66RBs (full) allocation at least up to MCS 13;




Issue 1-5-2: RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
Proposals
· Option 1: 32RBs (Qualcomm, Apple);
· Option 1: 33RBs (, Huawei);
· Option 2: 66RBs (Ericsson, Nokia);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Based on provided simulation results including our updated simulation results [to be delivered with the first simulation summary], we now see it feasible to support using 66RBs for 120kHz/100MHz MCS17.
Support using 66RBs for 120kHz/100MHz MCS17.

	Apple
	We support option 1, based on testable SNR limitation and to have allocation as a multiple of PRB bundling size. 

	Ericsson

	We support full RB allocation for 120KHz/100MHz MCS17.

	Huawei
	We support 33RBs, we don’t need to set RB allocation to be multiple of PRB bundling size

	Qualcomm
	Pending the clarifications on the reduced RB allocation test setup, we don’t think the testable SNR is sufficient to test MCS 17 with full RB allocation. 
However, we share Apple’s view and would prefer a multiple of the bundling size, so Option 1: 32 RBs;




Issue 1-5-3: RB allocation for 120kHz/100MHz for MCS 20 for 70% requirements
Proposals
· Option 1: 16 RBs (Ericsson)
· Option 2: 32/33 or 66RBs (Nokia);
· Option 3: Don’t include MCS 20 for 120kHz; (Apple, Huawei, Qualcomm)
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	With our updated simulation results [to be delivered with the first simulation summary], we see it now feasible to define requirements for MCS20 with 32/33 RBs and possible 66RBs.

	Apple
	MCS 20 is not feasible due to large PN degradation. 

	Ericsson

	We support Option 1.

	Huawei
	We don’t support MCS20. It is noted that performance is susceptible to phase noise due to small number of RB(PTRS samples)

	Qualcomm
	We don’t support the introduction of MCS20 requirements;



Issue 1-5-4: RB allocation for 480kHz/400MHz for MCS 4 for 70% requirements
· Proposals
· Option 1: 66 RBs (Nokia, Ericsson, Huawei, Apple);
· Option 2: 32 RBs (Qualcomm);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	In our view, simulations show 66RBs being feasible for 480kHz/400MHz, hence support option 1.

	Apple
	Support option 1. 

	Ericsson

	Support Option 1.

	Huawei
	Support option 1

	Qualcomm
	If the requirement SNR is testable, we can compromise to Option 1. However, this should be further checked based on the aligned simulation results; 




Issue 1-5-5: RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
· Proposals
· Option 1: 33 RBs (Nokia)
· Option 2: 16 RBs (Huawei, Qualcomm, Ericsson);
· Option 3: 20 RBs (Apple);
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Some simulation results show close to the limit when using 33RBs, however we still see 33RBs as feasible. Support option 1: 33 RBs.

	Apple
	Support option 3, based on testable SNR calculations. 

	Ericsson

	We support Option 2 based on our simulation results.

	Huawei
	We support Option 2. Option 2 has more margin left

	Qualcomm
	The feasibility should be further checked once we align on the test setup for reduced band allocation, we should decide this once the aliugned simulations results are available with the channel models agreed for this scenario;




Issue 1-5-6: RB allocation for 480kHz/400MHz for MCS 17 for 70% requirements
· Proposals
· Option 1: 
· Option 2: 16RBs (Nokia);
· Option 3: Don’t include MCS 17 for 480kHz; (Ericsson, Apple, Qualcomm, Huawei)
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	With the provided updated simulation results [to be delivered with the first simulation summary], using 16RBs seems feasible.
Propose new option 3: 16 RBs.

	Apple
	Its not meaningful to define requirements with such small PRB allocation. 

	Ericsson

	We support to limit 480KHz/400MHz to MCS13.

	Huawei
	We doubt the performance of 8RBs since the PTRS sample is too small which degrade the CPE/ICI compensation.

	Qualcomm
	We don’t support the introduction of MCS 20 requirements for SCS 480kHz;



Sub-topic 1-6: PDSCH 30% Peak Throughput
Issue 1-6-1: Whether to define PDSCH requirements with 30% of peak throughput
In the last meeting, for this issue it was agreed to:
Agreement: FFS whether introduce requirements for 30% of peak throughput
· Option 1: not introduced 
· Option 2: introduce only one new dedicated test case
· Option 3: Replace one of existing test case 

· Proposals

· Option 1: Yes, for 400MHz/480kHz (Nokia);
· Option 2: Yes, for 120kHz and 480(Ericsson);
· Option 3: Deprioritize (Huawei);
· Recommended WF
TBA
GTW 11/10/2022
•         Agreement: 
o    Add one test case for 120kHz case only with 30% peak throughput
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We see defining requirements for 30% throughput as important. Assuming FR2-2 only supported devices, requirements for 30% throughput should also be defined for FR2-2. We support to introduce new test cases if possible. Support option 1 and option 2.

	Apple
	We support option 3 to de-prioritize it. 

	Ericsson
	We gree with Nokia, and support Option 2.

	Huawei
	We propose to not consider this requirement as first priority.



Issue 1-6-2: MCS and RB allocation choice for 120kHz/100MHz for 30% Requirements
· Proposals
· Option 1: MCS 13, 66RBs (Ericsson, Nokia, Qualcomm, Apple)
· Option 2: TBA;
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Support option 1 if 30% requirements are agreed to be defined for 120kHz/100MHz.

	Apple
	We support option 3 to de-prioritize requirements with 30% max TP. 

	Ericsson

	We support Option 1.

	Qualcomm
	Okay with option 1;


	Apple2
	Following agreements in GTW session, we are fine with option 1. 



Issue 1-6-3: MCS and RB allocation choice for 480kHz/400MHz for 30% Requirements
· Proposals
· Option 1: MCS 17, 66 RBs (Nokia)
· Option 2: MCS 13, 16 RBs (Ericsson);
· Recommended WF
· 
· Moderator: According to the GTW discussion on 11/10/2022, 30% requirements with 480kHz are out of scope;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Support option 1 if 30% requirements are agreed to be defined for 480kHz/400MHz.

	Ericsson
	We prefer Option 2.


	
	





Sub-topic 1-7: PDSCH Requirements table
Issue 1-7-1: PDSCH Requirements table
· Proposals
· Option 1: (Nokia)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS
	Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	Fraction of maximum throughput (%)

	100/120
	MCS4
	1
	TDLA30-650
	2x2 ULA Low
	66
	70

	100/120
	MCS13
	1
	TDLA30-200
	2x2 ULA Low
	66
	70

	100/120
	MCS17
	1
	TDLA30-200
	2x2 ULA Low
	33
	70

	100/120
	MCS20
	1
	TDLD10-200
	2x2 ULA Low
	16
	70

	400/480
	MCS4
	1
	TDLA10-200
	2x2 ULA Low
	66
	70

	400/480
	MCS13
	1
	TDLA10-200
	2x2 ULA Low
	33
	70

	400/480
	MCS17
	1
	TDLD10-200
	2x2 ULA Low
	8
	70

	400/480
	MCS17
	1
	TDLD10-200
	2x2 ULA Low
	66
	30

	Requirements for higher CBW and 960kHz SCS if agreed:

	400/120
	MCS4
	1
	TDLA30-200
	2x2 ULA Low
	264
	70

	800/480
	MCS4
	1
	TDLD10-200
	2x2 ULA Low
	66
	70

	400/960
	MCS4
	1
	TDLD10-200
	2x2 ULA Low
	32
	70









· Option 2: (Apple);

	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Num PRB

	120/100
	MCS4
	TDLA30-200
	66

	
	MCS4
	TDLA30-650
	66

	
	MCS13
	TDLA30-200
	66

	
	MCS17
	TDLD30-200
	32

	480/400
	MCS4
	 TDLA10-200
	66

	
	MCS13
	 TDLA10-200
	20



· Option 3: (Ericsson);
FR2-2 TDD, SCS 120 KHz/100 MHz, Metric: 70% Peak Throughput
	Test case
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz /                             120kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLA30-650
                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	1-2

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA30-650

	2x2 ULA Low
	CPE
	TBD
	New

	1-3

	100MHz / 120kHz
(66)
	17
Rank 1
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	CPE
	TBD
	New

	1-4
	100 MHz/
120 KHz
(16)
	20
Rank 1
	FR2.120-1
	TDLD30-200
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz/400 MHz, Metric: 70% Peak Throughput
	Test case
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	2-1

	400MHz / 480kHz
(66)
	4
Rank 1
	FR2.120-1
	TDLD10-200
                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New

	2-2
	400MHz / 480kHz
(16)
	13
Rank 1
	
	TDLD10-200

	2x2 ULA Low
	CPE
	TBD
	New

	Note 1: As an extension to FR2.120-1, we proposed a TDD UL-DL pattern for SCS 480 KHz.



FR2-2 TDD, SCS 120 KHz/100 MHz, Metric: 30% Peak Throughput
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 30% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-1

	100MHz / 120kHz
(66)
	13
Rank 1
	FR2.120-1
	TDLA30-650                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



FR2-2 TDD, SCS 480 KHz/400 MHz, Metric: 30% Peak Throughput
	Test number
	CBW / SCS
(PRB)
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	PN
Compen-
Sation
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	3-2

	400MHz / 480kHz
(16)
	13
Rank 1
	FR2.120-1
	TDLD10-200                                                                                                                   
	2x2 ULA Low
	CPE
	TBD
	New



· Option 4: (Huawei)

	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	Test metric

	100/120
	MCS 4/Rank1
	TDLA30-650
	2x2 ULA Low
	66
	70%

	100/120
	MCS13/Rank1
	TDLA30-200
	2x2 ULA Low
	66
	70%

	100/120
	MCS17/Rank1
	TDLD30-200
	2x2 ULA Low
	33
	70%

	400/480
	MCS 4/Rank1
	TDLA10-200
	2x2 ULA Low
	66
	70%

	400/480
	MCS13/Rank1
	TDLD10-200
	2x2 ULA Low
	16
	70%



· Recommended WF
· Update based on the outcome of the related issues in the other sub-topics;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF to based the decision of complete “PDSCH Requirements table” on the outcome of the related issues in the other sub-topics.

	Apple
	Support recommended WF.
For proposal 3 – Why is the PN compensation method specified as part of the test requirements? 

	Ericsson

	Support the recommended WF
@Apple, it is for information only (reminding the compensation technique used to derive the SNR in simulations, but will not be reported)
 

	Huawei
	We support the following cases:

	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	Test metric

	100/120
	MCS 4/Rank1
	TDLA30-650
	2x2 ULA Low
	66
	70%

	100/120
	MCS13/Rank1
	TDLA30-200
	2x2 ULA Low
	66
	70%

	100/120
	MCS17/Rank1
	TDLD30-200
	2x2 ULA Low
	33
	70%

	400/480
	MCS 4/Rank1
	TDLA10-200
	2x2 ULA Low
	66
	70%

	400/480
	MCS13/Rank1
	TDLD10-200
	2x2 ULA Low
	16
	70%




	Qualcomm
	We can update based on the outcome of the other issues;
 

	Apple2
	We support Huawei’s proposal above with couple of modifications
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	RB Allocation Size
	Test metric

	100/120
	MCS 4/Rank1
	TDLA30-650
	2x2 ULA Low
	66
	70%

	100/120
	MCS13/Rank1
	TDLA30-200
	2x2 ULA Low
	66
	30%

	100/120
	MCS17/Rank1
	TDLD30-200
	2x2 ULA Low
	33
	70%

	400/480
	MCS 4/Rank1
	TDLA10-200
	2x2 ULA Low
	66
	70%

	400/480
	MCS13/Rank1
	TDLD10-200
	2x2 ULA Low
	20
	70%






Sub-topic 1-8: PDSCH Simulation Assumptions
Issue 1-8-2: Simulation assumptions for 70% Peak throughput
· Proposals
· Option 1: (Ericsson)
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) 
TDLD (10 ns and 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM).



· Recommended WF
· Update based on the outcome of the related issues in the other sub-topics;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Support recommended WF.

	Apple
	Support recommended WF.


	Ericsson

	Support the recommended WF.

	Huawei
	Support the recommended WF



Issue 1-8-2: Simulation assumptions for 30% Peak throughput
· P	roposals
· Option 1: (Ericsson)
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) and TDLD (10 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 13



· Recommended WF
· Update based on the outcome of the related issues in the other sub-topics;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Support recommended WF.

	Apple
	Support recommended WF.


	Ericsson
	Support recommended WF

	Huawei
	Support recommended WF



Issue 1-8-2: Test setup for FR1+FR2-2 CA requirements 
· Proposals
· Option 1: (Huawei)
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs
· Option 1a☹Huawei)
· Copy all cases of single CC to CA and define applicability rules as follows:
·  If UE support standalone operation, UE can only be tested cases with single CC.
· If UE don’t support standalone operation, UE can only be tested cases with CA

	Company
	Comments

	Apple
	Okay with option 1 as baseline assumption. We can further check if any issues with the test set up. 


	Huawei
	Option 1. 
We suggest to copy all cases of single CC to CA. With applicability rules as follows:
(1)  If UE support standalone operation, UE can only be tested cases with single CC.
(2) If UE don’t support standalone operation, UE can only be tested cases with CA



	Qualcomm
	We are ok with extending single CC requirements to CA according to option 1 as baseline, but we should further check regarding proposed the applicability rule;


	Apple2
	Why is the FR2-2 carrier configured with 400MHz CBW?  For which SCS is 400Mhz configured? Shouldn’t we follow the same CBW/SCS combinations are single carrier test cases? 

	Huawei
	@Apple
Please check 38.101-1, RF part only defined following FR1+FR2-2 CA combination for CA configuration that FR2-2 band has only one CC.(It has been agreed that FR2-2 + FR2-2 CA  is not considered).The minimum CBW is 400MHz for FR2-2 band under such CA configuration.

	CA_n48A-n263A

	CA_n48A-n263A
	n48
	5, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	0
	

	
	
	n263
	400, 800, 1600, 2000
	







Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic #1-1
	AGREEMENTS:
Issue 1-1-3: Whether to introduce requirements with 960kHz SCS
· Agreement: RAN4 focus on 120kHz and 480kHz SCS for introducing UE demodulation requirements in FR2-2. 
· It’s not precluded to discuss and introduce requirements for 960kHz SCS in future releases. 

RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-1-1: Maximum Testable SNR
Updated version of Table 7.2.3-2 in “TR 38.884 - Study on enhanced test methods for FR2 NR UEs v18.2.0”, which contains the Maximum DL testable SNR. 
	Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[9.8]

	
	400
	[2.6]

	
	800
	[-2.3]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge






· Proposals on how to extend the table above with the reduced allocations
· Option 1: (Qualcomm, Ericsson)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	32
	[13.2]

	
	400
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	16
	[10]



· Option 2: (Apple)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	32
	[13.2]

	
	400
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]

	
	
	16
	[10]



· Option 1c (Nokia): 

CBW (MHz) / SCS (kHz)
Num RBs
Test method



IFF
Single band UE

100 / 120
66
[9.8]


32
[13.2]

400 / 120
264
[2.6]


132
[6.7]

400 / 480
66
[2.6]


32
[6.6]


16
[10]

800 / 480
132
[-2.3]


66
[2.6]

400 / 960
32
[2.7]


16
[6.6]


· Recommended WF
· Agree on considering the updated version of table 7.2.3-2 for reference. 
Further discuss in the second round on how to extend the SNR table for non-full CBW allocations; 

Issue 1-1-5: Whether to introduce requirements with 400MHz CBW for 120kHz SCS for single CC
In the previous meeting, for this issue it was agreed to:
Agreement: 100MHz for 120kHz and keep 400MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 1b: If Yes, define low MCS and Full RB only (Ericsson)
· Option 2: No (Ericsson (preferred), Apple, Huawei, Qualcomm);
· Recommended WF
· Keep discussing in the second round;
Issue 1-1-6: Whether to introduce requirements with 800MHz CBW for 480kHz SCS
In the previous meeting, for this issue it was agreed to:
Agreement: 400MHz for 480kHz and keep 800MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 2: No (Ericsson, Apple, Huawei, Qualcomm);
· Recommended WF
· 800MHz for 480kHz is Optional for Release 17. Can Nokia agree to option 2?

	Subtopic #1-2
	AGREEMENTS:
Issue 1-2-1: Partial bandwidth allocation position in the CBW
Center (Nokia, Huawei);
Issue 1-2-3: Whether the TE transmits OCNG on PDSCH slots during PDSCH testing
No;

RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-2-2: Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing
· Proposals
· Option 1: No (Qualcomm, Nokia, Ericsson);
· Option 2:  Yes (Nokia, Huawei);
Issue 1-2-4: Whether the TE transmit TRS in the full CBW during PDSCH testing
· Proposals
· Option 1: Yes, further discuss the impact on TRS SNR (Qualcomm, Apple, Huawei);
· Option 2: Transmit TRS in unallocated PRB only if PDSCH is not multiplexed with TRS (see Issue 1-2-2), or otherwise if there is no impact on maximum SNR; (Nokia)
· Option 3: Schedule same RB size for TRS and PDSCH; (Huawei)
· Option 4: Refer to TE recommendation (Ericsson);
· Recommended WF
· Continue discussing Issues 1-2-2, 1-2-4 in the second round;
· In the meantime, reach out to the TE Vendors offline to confirm the feasibility of the solutions proposed;

Issue 1-2-5: Choice of Noh PRB for TBS calculations.
· Proposals	
· Option 1: 0 (Previous WF, Nokia);
· Option 2: 6 (Qualcomm, Apple, Ericsson, Huawei);
· Recommended WF
· Can Nokia agree to option 1?

	Subtopic #1-3
	AGREEMENTS:
Issue 1-3-2: Whether to introduce requirements with 650Hz Doppler Frequency
Yes;
Issue 1-3-3: For PDSCH Requirements for 120kHz/100Mhz, Propagation Channels:
· Tentative agreement: Pending on further checking on the simulation results. 
· TDLA30-650 for MCS 4;
· TDLA30-200 for MCS 13;
· TDLD30-200 for MCS 17 and above;
· Issue 1-3-4: For PDSCH Requirements for 480kHz/400Mhz, Propagation Channels:
· Agreement: For PDSCH Requirements for 480kHz/400Mhz: following channel model adopted 
· TDLA10-200 for MCS 4;
· TDLD10-200 for MCS 13 and above;


	Subtopic #1-4
	AGREEMENTS:
Issue 1-4-5: Design Margin for PN models in TR 38.808 Set 1.
According to the PN for UE, Example 1 in 38.808, use: BS Margin = 0dB; UE margin 5dB; 

RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-4-1: Whether to introduce PDSCH requirements with MCS20 in FR2-2
· Proposals
· Option 1: Yes, for 120kHz; (Nokia, Ericsson) 
· Option 2: No; (Apple, Huawei, Qualcomm)
· Recommended WF
· Companies have reported degradation due to PN higher than the agreed reference maximum value of 1dB. Considering this, is Option 2 agreeable?
Issue 1-4-2: MCS Choice for 120kHz/100MHz for 70% requirements
· Proposals
· Option 1: MCS 4, 13, 17, 20; (Nokia, Ericsson) 
· Option 2: MCS 4, 13, 17; (Apple, Huawei, Qualcomm)
· Recommended WF
· MCS 4, 13, 17 are agreed;
· Merge the discussion on MCS 20 with issue 1-4-1;
Issue 1-4-3: MCS Choice for 480kHz/400MHz for 70% requirements
· Proposals
· Option 1: MCS 4, 13, 17; (Nokia) 
· Option 2: MCS 4, 13; (Apple, Huawei, Ericsson, Qualcomm)
· Recommended WF
· MCS 4, 13 are agreed;
· Most companies do not support including MCS 17 for 480kHz/400MHz testing. Can Nokia agree to Option 2?

Issue 1-4-4: Consider maximum MCS based on performance degradation due to PN less than 1dB
· Proposals
· Option 1: Yes; (Ericsson, Huawei, Apple, Qualcomm);
· Option 2: Consider up to 1.5dB degradation (Nokia);
· Recommended WF
· Agree on considering MCS that can achieve a performance degradation due to PN at least less than 1dB;
· Can Nokia agree to option 1?

	Subtopic #1-5
	AGREEMENTS:
Issue 1-5-1: RB allocation for 120kHz/100MHz for MCS 4, 13 for 70% requirements
For 120kHz/100MHz, agree on 66RBs (full) allocation for MCS at least up to 13; 
Further discuss allocation for MCS higher than MCS 13;

RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-5-2: RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
· Proposals:
· Option 1: 32RBs (Qualcomm, Apple);
· Option 1: 33RBs (Huawei);
· Option 2: 66RBs (Ericsson, Nokia);
· Recommended WF
· Discuss in the second round based on simulation results;
Issue 1-5-3: RB allocation for 120kHz/100MHz for MCS 20 for 70% requirements
Proposals
· Option 1: 16 RBs (Ericsson)
· Option 2: 32/33 or 66RBs (Nokia);
· Option 3: Don’t include MCS 20 for 120kHz; (Apple, Huawei, Qualcomm)
· Recommended WF
· Discuss in the second round based on available simulation results;

Issue 1-5-4: RB allocation for 480kHz/400MHz for MCS 4 for 70% requirements
· Proposals
· Option 1: 66 RBs (Nokia, Ericsson, Huawei, Apple);
· Option 2: 32 RBs (Qualcomm);
· Recommended WF
· Discuss in the second round based on available simulation results;
Issue 1-5-5: RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
· Proposals
· Option 1: 33 RBs (Nokia)
· Option 2: 16 RBs (Huawei, Qualcomm, Ericsson);
· Option 3: 20 RBs (Apple);
· Recommended WF
· Discuss in the second round based on available simulation results;
Issue 1-5-6: RB allocation for 480kHz/400MHz for MCS 17 for 70% requirements
· Proposals
· Option 1: 
· Option 2: 16RBs (Nokia);
· Option 3: Don’t include MCS 17 for 480kHz; (Ericsson, Apple, Qualcomm, Huawei)
· Recommended WF
· Discuss in the second round based on available simulation results;

	Subtopic #1-6
	AGREEMENTS:
Issue 1-6-1: Whether to define PDSCH requirements with 30% of peak throughput
· Add one test case for 120kHz case only with 30% peak throughput

RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-6-2: MCS and RB allocation choice for 120kHz/100MHz for 30% Requirements
· Recommended WF: 
· MCS 13, 66RBs (Ericsson, Nokia, Qualcomm, Apple)

	Subtopic #1-7
	RECOMMENDATIONS FOR 2nd ROUND:
Issue 1-7-1: PDSCH Requirements table
· Recommended WF: 
· Companies are encouraged to comment on the table below, which collects the status after the 1st round;
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	[TDLA30-650]
	2x2 Low
	70%
	66

	
	MCS13
	[TDLA30-200]
	2x2 Low
	70%
	66

	
	MCS13
	[TDLA30-200]
	2x2 Low
	30%
	66

	
	MCS17
	[TDLD30-200]
	2x2 Low
	70%
	[32,33,66]

	
	[MCS20]
	[TDLD30-200]
	[2x2 Low]
	[70%]
	[16, 20, 32]

	120kHz/400MHz
	[]
	[]
	[]
	[]
	[]

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	[32,66]

	
	MCS13
	 TDLA10-200
	2x2 Low
	70%
	[16,20,33]

	
	[MCS17]
	[]
	[]
	[]
	[]






Issue 1-8-2: Simulation assumptions for 70% Peak throughput
· Recommended WF:
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 30 ns delay spread) 
TDLD (10 ns and 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM).

	NOH
	6



Issue 1-8-2: Simulation assumptions for 30% Peak throughput
· Recommended WF:
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) 

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 13

	NOH
	6



Discussion on 2nd round (if applicable)
Sub-topic 1-1: General Issues 
Issue 1-1-1: Extension of the Maximum Testable SNR
· Proposals on how to extend the table above with the reduced allocations
· Option 1: (, Ericsson, Huawei)
	
	CBW (MHz)/SCS(kHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100/120
	66
	[9.8]

	
	
	32
	[13.2]

	
	400/480
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	16
	[10]



· Option 2: (Apple)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	32
	[13.2]

	
	400
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]

	
	
	16
	[10]



· Option 1c (Nokia): 

CBW (MHz) / SCS (kHz)
Num RBs
Test method



IFF
Single band UE

100 / 120
66
[9.8]


32
[13.2]

400 / 120
264
[2.6]


132
[6.7]

400 / 480
66
[2.6]


32
[6.6]


16
[10]

800 / 480
132
[-2.3]


66
[2.6]

400 / 960
32
[2.7]


16
[6.6]












· Option 3(Qualcomm)
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	[32]
	[13.2]

	
	400
	66
	[2.6]

	
	
	[32]
	[6.6]

	
	
	[20]
	[8.9]

	
	
	[16]
	[10]




	Company
	Comments

	Ericsson

	We still prefer Option 1.

	Huawei
	Option 1  is OK, but it should be specified for  different SCS to avoid confusing



	Apple
	We support option 1, 2. We prefer to include the additional 20 PRB row in option 2, and also specify the SCS for the associated CBW as in option 1. 

	Qualcomm
	@Huawei, Apple: The maximum testable SNR in the tables here depends only on the CBW, and not on the SCS. Regardless of the choices for Demod test configuration (CBW + SCS), the table values will apply depending on CBW, so we see the proposed modifications to Option 1 as potentially misleading.
We would be okay with option 2, but we should add the values for the RB sizes not yet agreed in square brackets. For that, we support Option 3;


	Nokia, Nokia Shanghai Bell
	Since we are adding Num RB to the table, we also prefer to specify the SCS for the CBW. If 120kHz/400MHz were to be added, it would not fit in the current table without including SCS.
We support the format in option 3 assuming SCS is added. Depending on agreed SCS/CBW combinations. 400MHz/120kHz should be added if agreed.

	QC22
	@Nokia: We don’t see the impact of SCS in the current table. SNR depends only on the size of the CBW and the number of allocated RBs. 

	Nokia, Nokia Shanghai Bell
	@Qualcomm: If only one SCS is related to a specific CBW, then we agree there is as such no need to include the SCS. However, for example in case 400MHz CBW is introduced for 120kHz SCS, then 264 RB would represent the full BW ([2.6dB] max testable level), which cannot be added to the table without also including SCS to differentiate it from 400MHz/480MHz with 66RB..



Issue 1-1-5: Whether to introduce requirements with 400MHz CBW for 120kHz SCS for single CC
In the previous meeting, for this issue it was agreed to:
Agreement: 100MHz for 120kHz and keep 400MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 1b: If Yes, define low MCS and Full RB only (Ericsson)
· Option 2: No (Ericsson (preferred), Apple, Huawei, Qualcomm);
· Recommended WF
· Keep discussing in the second round;
· Moderator: Can Nokia agree to Option 2?
	Company
	Comments

	Ericsson

	It is preferable to not spread our efforts to define requirements for 400MHz/120KHz with low MCS.
To the best of our knowledge, CBW = 400 MHz is not mandatory for 120 KHz SCS.
We choose Option 2. 


	Huawei
	We support option 2

	Apple
	We support option 2. 

	QC
	We support Option 2, we are fine with 100MHz typical BW and we don’t see the reason to test all CBW allowed;
Just to clarify on Ericsson’s point: our view is that CBW 400MHz is mandatory for SCS 120kHz;


	Nokia, Nokia Shanghai Bell
	Based on the definition of “channelBWs-DL-SCS-120kHz-FR2-2-r17” in 38.306 we see 400MHz as mandatory for UEs supporting FR2-2 with 120kHz SCS.

	channelBWs-DL-SCS-120kHz-FR2-2-r17
Indicates the UE supported channel bandwidths in DL for the SCS 120kHz.
The bits in channelBWs-DL-SCS-120kHz-FR2-2 starting from the leading / leftmost bit indicate 100 and 400MHz.
100 and 400 MHz are mandatory channel bandwidths if the UE supports 120 kHz SCS (i.e. the bit for 100 and 400MHz shall always be set to 1).
UE supporting this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.

NOTE:     To determine whether the UE supports a SCS 120kHz for a given band, the network validates the supportedSubCarrierSpacingDL.
To determine the supported carrier bandwidths, the network validates the channelBWs-DL-SCS-120kHz-FR2-2-r17, the supportedBandwidthCombinationSet and the supportedBandwidthDL-v1710.
	Band
	CY
	N/A
	N/A


Since 120kHz/400Mhz is mandatory and based on our simulation results we see it feasible to define requirements with full RB allocation., hence we support option 1b.
We would like to ask Ericsson that since 120kHz/400Mhz is mandatory if they would keep their support for option 2 or go also with option 1a?




Issue 1-1-6: Whether to introduce requirements with 800MHz CBW for 480kHz SCS
In the previous meeting, for this issue it was agreed to:
Agreement: 400MHz for 480kHz and keep 800MHz FFS
· Proposals
· Option 1: Yes, at least one requirement for lower MCS or with reduced RB allocation (Nokia);
· Option 2: No (Ericsson, Apple, Huawei, Qualcomm);
· Recommended WF
· 800MHz for 480kHz is Optional for Release 17. Can Nokia agree to option 2?
	Company
	Comments

	Ericsson

	Option 2.

	Huawei
	Option 2

	Apple
	Support option2 and views from moderator that 800MHz is optional feature. 

	Qualcomm
	Option 2;

	Nokia, Nokia Shanghai Bell
	Since 800MHz is optional for release 17 we can compromise to option 2.



Sub-topic 1-2: PDSCH Demodulation Requirements
Issue 1-2-2: Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing
· Proposals
· Option 1: No (Qualcomm, Nokia, Ericsson);
· Option 2:  Yes (Nokia, Huawei);
	Company
	Comments

	Ericsson
	Option 1.

	Huawei
	We wonder whether there is problem of testability for TRS full bandwidth transmission. We can wait for TE vendor’s feedback. If it is indeed a problem, we can accept option 1

	Apple
	We support option 1. 

	Qualcomm
	While waiting for feedback, it’s safer to tentatively agree Option 1 and use that for simulation alignment;


	Nokia, Nokia Shanghai Bell
	We agree to wait for feedback from TE vendors. In case feedback is not received during this meeting, we can as suggested by Qualcomm tentatively agree to option 1 for simulation alignment.



Issue 1-2-4: Whether the TE transmit TRS in the full CBW during PDSCH testing
· Proposals
· Option 1: Yes, further discuss the impact on TRS SNR (Qualcomm, Apple, Huawei);
· Option 2: Transmit TRS in unallocated PRB only if PDSCH is not multiplexed with TRS (see Issue 1-2-2), or otherwise if there is no impact on maximum SNR; (Nokia)
· Option 3: Schedule same RB size for TRS and PDSCH; (Huawei)
· Option 4: Refer to TE recommendation (Ericsson);
· Recommended WF
· Continue discussing Issues 1-2-2, 1-2-4 in the second round;
· In the meantime, reach out to the TE Vendors offline to confirm the feasibility of the solutions proposed;
	Company
	Comments

	Ericsson
	Option 4.

	Huawei
	Option 4

	Apple
	Support the recommended WF. 

	Qualcomm
	Our view is that if PDSCH is not transmitted in TRS slots, we can allocate full BW for TRS transmission and use this assumption for simulation alignment. However, we are ok to wait for confirmation from TE vendors;
While waiting for feedback, it’s safer to tentatively agree Option 1 and use that for simulation alignment;


	Nokia, Nokia Shanghai Bell
	We support the recommended WF.



Issue 1-2-5: Choice of Noh PRB for TBS calculations.
· Proposals	
· Option 1: 0 (Previous WF, Nokia);
· Option 2: 6 (Qualcomm, Apple, Ericsson, Huawei);
· Recommended WF
· Can Nokia agree to option 1?
	Company
	Comments

	Ericsson
	Option 2.

	Huawei
	Option 2

	Apple
	Option 2

	Nokia, Nokia Shanghai Bell
	Since companies do not see an issue with changing the simulation assumptions, we can compromise to option 2.



Sub-topic 1-4: PDSCH Choice of MCS for 70% Peak Throughput
Issue 1-4-1: Whether to introduce PDSCH requirements with MCS20 in FR2-2 for 120kHz/100MHz
In the first round, it was agreed to introduce requirements for MCS 4, 13, 17 for 120kHz;
· Proposals
· Option 1: Yes, for 120kHz; (Nokia, Ericsson) 
· Option 2: No; (Apple, Huawei, Qualcomm)
· Recommended WF
· Companies have reported degradation due to PN higher than the agreed reference maximum value of 1dB. Considering this, is Option 2 agreeable?
· Moderator: Can Nokia agree to Option 2?
	Company
	Comments

	Ericsson

	Ericsson only referred to the agreed 1 dB degradation. We would like to stick to this agreement.
Our preference is No, Option 2.


	Huawei
	Option 2. Our simulation results show the performance degradation is larger than 1dB.

	Apple
	Option 2. Same observation as Huawei. 

	Qualcomm
	Option 2

	Nokia, Nokia Shanghai Bell
	Since degradation is larger than 1dB in the simulations from companies, we can compromise to option 2.

	Ericsson 3

	Sorry, for the mistake. We meant No for changing the 1dB degradation, but keep defining MCS20
Option 1. Our results show that we can reach it.




Issue 1-4-6: Whether to introduce PDSCH requirements with MCS17 in FR2-2 for 480kHz/400Mhz
In the first round, it was agreed to introduce requirements for MCS 4, 13 for 480kHz;
· Proposals
· Option 1: MCS 4, 13, 17; (Nokia) 
· Option 2: MCS 4, 13; (Apple, Huawei, Ericsson, Qualcomm)
· Recommended WF
· Most companies do not support including MCS 17 for 480kHz/400MHz testing. Can Nokia agree to Option 2?
	Company
	Comments

	Ericsson

	MCS 17 is still not testable with the updated SNR levels for 400MHz/480KHz.
Option 2.
 

	Huawei
	Option 2. Same views with Ericsson

	Apple
	Option 2. Same views as Ericsson and Huawei. 

	Qualcomm
	Option 2;

	Nokia, Nokia Shanghai Bell
	Our simulations show SNR lower than the testable SNR level when using 16 RBs. We see defining requirements for 64QAM as important, however, since most companies support not defining requirements for MCS17, we can compromise to option 2.



Issue 1-4-4: Consider maximum MCS based on performance degradation due to PN less than 1dB
· Proposals
· Option 1: Yes; (Ericsson, Huawei, Apple, Qualcomm);
· Option 2: Consider up to 1.5dB degradation (Nokia);
· Recommended WF
· 
	Company
	Comments

	Ericsson

	We would prefer WF stating “a performance degradation due to PN less or equal to 1 dB”, or “at most equal to 1 dB”.
Option 1.


	Huawei
	Option 1. Why we overturn the previous agreement?

	Apple
	Option 1 and reminder that we agreed on degradation ≤ 1dB with PN in previous meetings. 

	Nokia, Nokia Shanghai Bell
	Since 1dB was previously agreed, we will not pursue option 2 further.



Moderator’s note: I have missed the related agreement in R4-2214390. Considering that all companies with the exception of one have expressed a negative opinion on changing this agreement, we should consider this issue closed and refer to the previous agreement below;
Issue 1-3-2: MCS choice for PDSCH requirements for 64QAM (if requirements with 64QAM are agreed)
•	Agreement: RAN 4 to select the max MCS that satisfies the following criteria: performance degradation due to phase noise is less than 1dB with the agreed PN compensation technique;

Sub-topic 1-5: PDSCH RB Allocation Table for 70% Peak Throughput
Issue 1-5-2: RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
· Proposals:
· Option 1: 32RBs (Qualcomm, Apple);
· Option 1: 33RBs (Huawei);
· Option 2: 66RBs (Ericsson, Nokia);
· Recommended WF
· Discuss in the second round based on simulation results;
	Company
	Comments

	Ericsson

	Based on our simulation results, MCS 17 (66 RBs), Rank 1 is testable with TDLD30-200 (the agreeable channel model).
We still opt for full RB allocation (66) for MCS17 when using 100MHz/120 KHz


	Huawei
	33RBs or 32 RBs are both OK for us, conditioned TDLD is used.

	Apple
	Option 1. As a reminder – we agreed in last meeting to use allocation which is integer multiple of PRB bundling size. 

	Qualcomm 
	We share Apple’s view regarding the #of RBs, so should not consider 33 RBs further.
According to Ericsson’s results 66RBs would be indeed testable, but we see a large delta in the simulation results submitted to this meeting. We are okay to keep this open and encourage companies to submit revised results to the next meeting for the final decision based on impairment results; 
a) 66 RBs;
b) 32 RBs 


	Nokia, Nokia Shanghai Bell
	We support the proposal from Qualcomm to submit revised results to next meeting for final decision.


Issue 1-5-3: RB allocation for 120kHz/100MHz for MCS 20 for 70% requirements
Proposals
· Option 1: 16 RBs (Ericsson)
· Option 2: 32/33 or 66RBs (Nokia);
· Option 3: Don’t include MCS 20 for 120kHz; (Apple, Huawei, Qualcomm)
· Recommended WF
· Discuss in the second round based on available simulation results;
	Company
	Comments

	Ericsson

	Referring to Issue 1-1-1, and based on our simulation results that we did provide for MCS20 using 33 RBs and 16 RBs, we can state that 32/33 RBs is testable for MCS20
We choose Option 2.


	Huawei
	Option 3

	Apple
	Option 3. We don’t think it is feasible due to PN degradation with MCS20. 

	Qualcomm
	Based on the views in Issue 1-4-1, we shouldn’t introduce requirements with MCS20;

	Nokia, Nokia Shanghai Bell
	Agree with Qualcomm that the view in Issue 1-4-1 indicate not to introduce requirements with MCS20.

	Ericsson 3

	Our simulation results show that we can achieve MCS20 with 33 RBs, while satisfying the 1 dB degradation condition.



Issue 1-5-4: RB allocation for 480kHz/400MHz for MCS 4 for 70% requirements
· Proposals
· Option 1: 66 RBs (Nokia, Ericsson, Huawei, Apple);
· Option 2: 32 RBs (Qualcomm);
· Recommended WF
· Discuss in the second round based on available simulation results;
	Company
	Comments

	Ericsson

	Option 1 based on the simulation results

	Huawei
	Option 1

	Apple
	Option 1.

	Qualcomm
	We also now think it’s feasible to test MCS4 using 66RBs in 400MHz/480kHz, so support Option 1;

	Nokia, Nokia Shanghai Bell
	We support option 1.



Issue 1-5-5: RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
· Proposals
· Option 1: 33 RBs (Nokia)
· Option 2: 16 RBs (Huawei, Qualcomm, Ericsson);
· Option 3: 20 RBs (Apple);
· Recommended WF
· Discuss in the second round based on available simulation results;
	Company
	Comments

	Ericsson
	Option 2 based on our simulation results.


	Huawei
	Option 2 based on our simulation results

	Apple
	Option 3 based on simulation results. But fine with option 2 if companies have concern with option 3. Based on our calculations, testbale SNR with 20 PRB is higher than operating SNR for MCS13

	Qualcomm
	Considering that the testable SNR is sufficient, we prefer Option 3;


	Nokia, Nokia Shanghai Bell
	Based on simulation results, we see both option 2 and option 3 as feasible.



Issue 1-5-6: RB allocation for 480kHz/400MHz for MCS 17 for 70% requirements
· Proposals
· Option 1: 
· Option 2: 16RBs (Nokia);
· Option 3: Don’t include MCS 17 for 480kHz; (Ericsson, Apple, Qualcomm, Huawei)
· Recommended WF
· Discuss in the second round based on available simulation results;
· Moderator: Can Nokia agree to Option 3?
	Company
	Comments

	Ericsson

	Option 3, to not consider MCS17 for 400MHz/480KHz.

	Huawei
	Option 3

	Apple
	Option 3

	Qualcomm 
	Option 3;

	Nokia, Nokia Shanghai Bell
	Since we in Issue 1-4-6 compromised to not defining requirements for MCS17, we can also here compromise to option 3.




Sub-topic 1-6: PDSCH 30% Peak Throughput
Issue 1-6-2: MCS and RB allocation choice for 120kHz/100MHz for 30% Requirements
· Recommended WF: MCS 13, 66RBs (Ericsson, Nokia, Qualcomm, Apple)
	Company
	Comments

	Ericsson

	Yes, we agree with WF.
We can choose TDLA30-650 for 30% of peak throughput.


	Huawei
	OK with recommended WF.

	Apple
	Support the recommended WF. 

	Nokia, Nokia Shanghai Bell
	We support the recommended WF.



Sub-topic 1-7: PDSCH Requirements table
Issue 1-7-1: PDSCH Requirements table
· Recommended WF: 
· Companies are encouraged to comment on the table below, which collects the status after the 1st round;
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	[TDLA30-650]
	2x2 Low
	70%
	66

	
	MCS13
	[TDLA30-200]
	2x2 Low
	70%
	66

	
	MCS13
	[TDLA30-200]
	2x2 Low
	30%
	66

	
	MCS17
	[TDLD30-200]
	2x2 Low
	70%
	[32,33,66]

	
	[MCS20]
	[TDLD30-200]
	[2x2 Low]
	[70%]
	[16, 20, 32]

	120kHz/400MHz
	[]
	[]
	[]
	[]
	[]

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	[32,66]

	
	MCS13
	 TDLA10-200
	2x2 Low
	70%
	[16,20,33]

	
	[MCS17]
	[]
	[]
	[]
	[]



	Company
	Comments

	Ericsson

		SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	66

	
	MCS20
	TDLD30-200
	2x2 Low
	70%
	32

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66

	
	MCS13
	 TDLD10-200
	2x2 Low
	70%
	16




	Huawei
	OK with recommended WF.

	Apple
	We propose the following:
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	32

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66

	
	MCS13
	 TDLA10-200
	2x2 Low
	70%
	20







	Nokia, Nokia Shanghai Bell
	We can agree to the table proposed by Ericsson with the following pending changes:
· Addition of 120kHz/400MHz pending outcome of Issue 1-1-5.
· Remove 120kHz/100MHz MCS20 pending outcome of Issue 1-4-1

	QC2
	Based on the agreements reached in other issues and the comments to this issue, we’d like to propose the following final table.
Pending decisions are included in square brackets, the rest should be agreeable. 
@ Apple, Ericsson: channel models for 480kHz/400MHz are aligned to reflect agreement in Issue 1-3-4;


	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	[66, 32]

	[120kHz/400MHz]
	[TBD]
	[TBD]
	2x2 Low
	[TBD]
	[TBD]

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66

	
	MCS13
	 TDLD10-200
	2x2 Low
	70%
	[16,20,32]




	Ericsson 3

	@ Qualcomm, indeed, you can refer to our proposed table, all channel models follow the agreeable ones. We propose TDLD10-200 for 400MHz/480KHz MCS13.

Furthermore, we still believe that MCS20 with 32RBs should be included considering TDLD30-200.




Sub-topic 1-8: PDSCH Simulation Assumptions
Issue 1-8-2: Simulation assumptions for 70% Peak throughput
· Recommended WF:
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 30 ns delay spread) 
TDLD (10 ns and 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	 Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM).

	NOH
	6

	Number of HARQ Processes
	8 for 120kHz and 16 for 480kHz SCS



	Company
	Comments

	Ericsson
	Agree with WF


	Huawei
	Comment 1. Do we need to specify PN model for simulation alignment ?
Based on our understanding, PN model is used for MCS and channel model selection. If MCS and channel model have been determined, PN may not be explicitly modeled for simulation and should be included in impairment results.
Comment 2: HARQ processes number is lost. 
According to previous agreement: HARQ processes number is 8 for 120kHz and 16 for 480kHz SCS.

	Apple
	Support recommended WF.
Same comments as Huawei on the PN model. 

	Qualcomm
	Added number of HARQ processes. 
Considering that in the next meeting we should agree on tentative requirements, we also changed PN model to UE implementation according to the feedback from Huawei, Apple.


	Ericsson2

	@Moderator: We think that is always preferable to provide simulation results based on both PN models (for a better alignment). In our case, we will consider both, and refer to the best achieved result.


	QC2
	@Ericsson: Considering that we’ll have to define requirements in the next meeting, we think it’s better to leave PN model up to the UE implementation to reduce the number of simulations to run and to focus the effort for alignment. Companies can still include additional results in their contributions if it helps motivate the numbers provided;


	Nokia, Nokia Shanghai Bell
	For the simulation delivery, the PN model is up to UE implementation, however, to allow for alignment between the companies, companies that are using proprietary PN models should also provide some results with PN set1 or set2 to allow for alignment between the simulators.



Issue 1-8-2: Simulation assumptions for 30% Peak throughput
· Recommended WF:
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) 

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	 Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

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

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

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 13

	NOH
	6

	Number of HARQ Processes
	16



	Company
	Comments

	Ericsson

	Agree with WF.

	Huawei
	Comment 1. Do we need to specify PN model for simulation alignment ?
Based on our understanding, PN model is used for MCS and channel model selection. If MCS and channel model have been determined, PN may not be explicitly modeled for simulation and should be included in impairment results.
Comment 2: HARQ processes number is lost. 
We suggest to set  HARQ processes number to 16 to satisfy the purpose of 30% requirements testing which is verifying HARQ combination 

	Apple
	Support recommended WF.
Same comments as Huawei on the PN model.

	Qualcomm
	Added number of HARQ processes. 
Considering that in the next meeting we should agree on tentative requirements, we also changed PN model to UE implementation according to the feedback from Huawei, Apple.

	Ericsson 2
	@Moderator: We think that is always preferable to provide simulation results based on both PN models (for a better alignment). In our case, we will consider both, and refer to the best achieved result.


	QC2
	See issue above;

	Nokia, Nokia Shanghai Bell
	For the simulation delivery, the PN model is up to UE implementation, however, to allow for alignment between the companies, companies that are using proprietary PN models should also provide some results with PN set1 or set2 to allow for alignment between the simulators.




Issue 1-8-3: Bandwidth choice and test setup for FR1+FR2-2 CA requirements 
· Proposals
· Option 1: (Huawei)
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs


	Company
	Comments

	Ericsson

	We are fine with this proposal for 400MHz/480KHz.
However, we did not define requirements for 400MHz/120KHz in single CC.
So we propose to consider two separate requirements, for 100MHz/120KHz and 400MHz/480KHz
So we would like to complement Huawei proposal as such:

· 100MHz/120KHz
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC). The RB allocation for FR2-2 CC is 66RBs


· 400MHz/480KHz
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs







	Qualcomm
	Considering the requirements defined for 120kHz, we think Ericsson’s proposal would work better. However, we’d like to further discuss this in the next meeting;


	Apple
	We had a question in round 1 on why we introduced CA requirements for 120/400, while we only have agreement on single carrier requirements for 100MHz so far (400MHz is still FFS).
Proposal from Ericsson is reasonable for PDSCH, PDCCH requirements. For CA CQI reporting we will only introduce requirements for 120/100 inline with single carrier requirements. 


	
	



Issue 1-8-4: Applicability rule for FR1+FR2-2 CA requirements 
· Proposals
· Option 1a: (Huawei)
· Copy all cases of single CC to CA and define applicability rules as follows:
· If UE support standalone operation, UE can only be tested cases with single CC.
· If UE don’t support standalone operation, UE can only be tested cases with CA

	Company
	Comments

	Ericsson

	In SA case, we should make sure that 
nx100 is covered for 120 KHz SCS
nx400 is covered for 400 KHz SCS


	QC2
	We can support Option 1 if the coverage of the CA tests and single CC is the same;


	Apple2
	Option 1a is okay as a baseline. We can come back in next meeting if this can be finalized. 

	
	



Topic #2: PDCCH and PBCH Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215534
	Nokia, Nokia Shanghai Bell
	Observation 1: Current propagation conditions are aligned with other test cases.
Proposal 1: Use TDLA30-200 for 120kHz SCS and TLDA10-200 for 480kHz SCS.

Observation 2: Test 1-1 in the agreed tests for PBCH Demodulation requirements have TDLA10-200 as proposed propagation delay. This is not aligned with all other tests for 120kHz/100MHz SCS/CBW.

Proposal 2: Change propagation condition for PBCH test 1-1 (120kHz/100MHz) to TDLA30-200. Use TDLA10-200 for test 1-2 (480kHz/400MHz).

	R4-2215535
	Nokia, Nokia Shanghai Bell
	Simulation Results

	R4-2215588
	Apple
	Proposal #1: Align the channel model for SCS/CBW with PDSCH/PDCCH requirements for PBCH demod requirements – TDLA30-200 for 120KHz/100MHz and TDLA10-200 for 480KHz/400MHz.

	R4-2215912
	Ericsson
	Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA30-650
	1x2 ULA Low
	1_0
	40
	New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA30-650
	2x2 ULA Low
	1_1
	56
	New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 New            

	Test
1-5
	3
	2
	60
	2
	16
	TDLD10-200
	2x2 ULA Low
	1_0
	40
	New



Proposal 2: Define PBCH demodulation requirements with the following test setup
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	
1x2 Low
	TDLA30-650
	New
	Unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	New
	Unknown




	R4-2215913
	Ericsson
	Simulation Results;
Observation 1: For SCS 120 KHZ/CBW 100 MHz and referring to the max DL testable SNR at [7.7] dB, we can define PDCCH requirements using TDLA30-650.

Observation 2: For SCS 480 KHZ/CBW 400 MHz and referring to the max DL testable SNR at [-0.6] dB, we can define PDCCH requirements with AL16 using TDLD10-200. 

Observation 3: Pm-bch is derived in terms of BLER for every MIB (4 SSB Transmissions).

Observation 4: The reference SNRs for 120 KHz and 480 KHz SCS, where the SS/PBCH index is unknown, have been provided. These values confirm their conformance with the mas DL testable SNR levels.

	R4-2216015
	Huawei, HiSilicon
	Simulation Results;

	R4-2216181
	Qualcomm Incorporated
	Alignment SNR results for PDCCH and PBCH included in this contribution.



Open issues summary
Sub-topic 2-1: PDCCH Requirements
Moderator’s note: Test setup for PDCCH was agreed in RAN4#104-e as follows:
· Agreement: Define PDCCH requirements according to the table below. 
	Test number
	CBW/SCS
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	100/120
	1
	60
	3

	2
	2 
	[TDLA30-200]
	1_0
	40
	1x2 Low

	2
	100/120
	1
	60
	2
	6
	4
	[TDLA30-200]
	1_1
	56
	1x2 Low

	3
	100/120
	1
	60
	3
	2
	8 
	[TDLA30-200]
	1_1
	56
	2x2 Low

	4
	100/120
	2
	60
	3
	2
	16 
	[TDLA30-200]
	1_0
	40
	2x2 Low

	5
	400/480
	1
	60
	2
	6
	4
	[TDLA10-200]
	1_1
	56
	1x2 Low

	6
	400/480
	1
	60
	2
	6
	8
	[TDLA10-200]
	1_1
	56
	1x2 Low

	7
	400/480
	2
	60
	3
	2
	16
	[TDLA10-200]
	1_0
	40 
	2x2 Low




Issue 2-1-1: Channel Model for PDCCH Requirements using 120kHz SCS
· Proposals
· Option 1: TDLA30-200 (Previous WF, Nokia, Huawei);
· Option 2: TDLA30-650 (Ericsson, Qualcomm, Nokia, Huawei);
· Option 3: TDLA30-200 and TDLA10-200 (Apple, based on results table, Qualcomm);
· Recommended WF
· Consider TDLA10 not applicable for 120kHz/100MHz according to the Channel models agreements from RAN4#104-e;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	If the provided simulation results show feasibility for using 650Hz, we can also compromise to option 2.

	Apple
	Support option 3. We had an agreement in the previous WF to use TDLA30-200 for all requirements. We proposed option 3 based on the channel model agreements. Could proponents clarify the purpose of requirements with 650Hz additionally? 

	Ericsson

	We support Option 2.

	Huawei
	We support option 2 as first priority to avoid re-simulation 

	Qualcomm
	In our simulations, we have used TDLA30-650 to align with PDSCH channel conditions, but considering the GTW agreement to use both TDLA30-200 and TDLA30-650, we are fine with either option 2 and 3;


	Ericsson2
	Could you please check in the Table for 400MHz/480KHz, AL8 (test case 6), whether it is 2x2 Low or 1x2 Low for the antenna config, the interleaver size and Bundling size ?


	Apple2
	There was a typo in or paper and also a misunderstanding on the SCS considered in this issue. We are fine with option 1. 
To Ericsson, we simulated with the assumptions in the above table for 480KHz SCS. 



Issue 2-1-2: Channel Model for PDCCH Requirements using 480kHz SCS
· Proposals
· Option 1: TDLA10-200 (Previous WF, Nokia, Huawei, Qualcomm, Apple, Ericsson);
· Option 2: TDLD10-200 (Ericsson);
· Recommended WF
· Can Ericsson agree to Option 1?

	Company
	Comments

	Apple
	Support option 1. 

	Ericsson

	We agree on Option 1 as well since it meets our simulation results as well.

	Huawei
	Option1

	Qualcomm
	Option 1;


Sub-topic 2-2: PBCH Requirements
Moderator’s note: Test setup for PBCH was agreed in RAN4#104-e as follows:
•	Define requirements for the tests below. Propagation condition to be further discussed;
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	

1x2 Low
	[TDLA10-200]
	New
	unknown

	1-2
	480kHz/400MHz
	
	[TDLA10-200]
	New
	unknown



Issue 2-2-1: Channel Model for FR2-2 PBCH Requirements Test 1-1 (120kHz SCS);
· Proposals
· Option 1: TDLA30-200 (Nokia, Apple, Huawei, Qualcomm);
· Option 2: TDLA10-200 (Previous WF);
· Option 3: TDLA30-650 (Ericsson, Nokia, Qualcomm);
· Recommended WF
· Consider TDLA10 not applicable for 120kHz/100MHz according to the Channel models agreements from RAN4#104-e;

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Agree to moderator comments that TLDA10 is not applicable for 120kHz/100MHz.
Support option 3: TDLA30-650 if feasible, else support option 1: TDLA30-200

	Apple
	Support option 1. 

	Ericsson
	Support Option 3, based on our simulation results, and in line with PDSCH channel model for low MCS.

	Huawei
	Support option 1 to avoid re-simulation 

	Qualcomm
	We are fine with either option 1 or option 3;



Issue 2-2-2: Channel Model for FR2-2 PBCH Requirements Test 1-2 (480kHz SCS);
· Proposals
· Option 1: TDLA10-200 (Previous WF, Nokia, Apple, Ericsson, Huawei, Qualcomm);
· Option 2: TDLA10-650 (Qualcomm);
· Recommended WF
· Can Qualcomm agree to Option 1?

	Company
	Comments

	Apple
	Support option 1. 

	Ericsson
	Option 1.

	Huawei
	Option 1

	Qualcomm
	We can agree to option 1;




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#1-1
	AGREEMENTS:
Issue 2-1-2: Channel Model for PDCCH Requirements using 480kHz SCS
TDLA10-200 (Previous WF, Nokia, Huawei, Qualcomm, Apple, Ericsson);

RECOMMENDATIONS FOR 2nd ROUND:
Issue 2-1-1: Channel Model for PDCCH Requirements using 120kHz SCS
· Proposals
· Option 1: TDLA30-200 (Previous WF, Nokia, Huawei);
· Option 2: TDLA30-650 (Ericsson, Qualcomm, Nokia, Huawei);
· Recommended WF
· Discuss in the second round based on available simulation results;



	Subtopic #1-2
	AGREEMENTS:
Issue 2-2-2: Channel Model for FR2-2 PBCH Requirements Test 1-2 (480kHz SCS);
TDLA10-200 (Previous WF, Nokia, Apple, Ericsson, Huawei, Qualcomm);

RECOMMENDATIONS FOR 2nd ROUND:
Issue 2-2-1: Channel Model for FR2-2 PBCH Requirements Test 1-1 (120kHz SCS);
· Proposals
· Option 1: TDLA30-200 (Nokia, Apple, Huawei, Qualcomm);
· Option 3: TDLA30-650 (Ericsson, Nokia, Qualcomm);
· Recommend WF:
· Discuss in the second round based on available simulation results;




Discussion on 2nd round (if applicable)
Sub-topic 2-1: PDCCH Requirements
Issue 2-1-1: Channel Model for PDCCH Requirements using 120kHz SCS
· Proposals
· Option 1: TDLA30-200 (Previous WF, Nokia, Huawei);
· Option 2: TDLA30-650 (Ericsson, Qualcomm, Nokia, Huawei);
· Recommended WF
· Discuss in the second round based on available simulation results;
	Company
	Comments

	Ericsson

	We agreed last meeting to aling the propagation environment to PDSCH ones. We already agreed to use TDLA30-650 for MCS4. Accordingly, we can consider TDLA30-650 for PDCCH
Option 2.


	Huawei
	We prefer option 1 to avoid re-simulation work

	Apple
	Option 1. Based on available simulation results, we have maximum results for TDLA30-200. We also would like to avoid re-simulation work. 

	Qualcomm
	Considering the agreed alignment with PDSCH propagation we think Option 2 should be preferred, but we are fine with either option; 

	Nokia, Nokia Shanghai Bell
	To align with PDSCH channel model we support option 2: TDLA30-650.

	Apple2
	We agreed to define requirements with 650Hz for PDSCH to cover 3kmph, 10kmph, of which we believe 3 kmph would be more applicable to FR2-2. Hence we think introducing requirements for PDCCH with 200Hz Doppler should be sufficient. 



Sub-topic 2-2: PBCH Requirements
Issue 2-2-1: Channel Model for FR2-2 PBCH Requirements Test 1-1 (120kHz SCS);
· Proposals
· Option 1: TDLA30-200 (Nokia, Apple, Huawei, Qualcomm);
· Option 3: TDLA30-650 (Ericsson, Nokia, Qualcomm);
· Recommend WF:
· Discuss in the second round based on available simulation results;
	Company
	Comments

	Ericsson

	For the same reasons above (Issue 2-1-1), we choose TDLA30-650
Option 3.


	Huawei
	We prefer option 1 to avoid re-simulation work

	Apple
	We support option 1. Based on available simulation results, we have maximum results for TDLA30-200. We also would like to avoid re-simulation work.

	Quacomm
	We don’t have a strong opinion. This is a single test, so we don’t expect simulation work to have an impact.

	Nokia, Nokia Shanghai Bell
	As only few companies provided simulation results with TDLA30-650 we propose for interested companies to provide simulation results for both TDLA30-200 and TDLA30-650 for the next meeting.

	Apple2
	We agreed to define requirements with 650Hz for PDSCH to cover 3kmph, 10kmph, of which we believe 3 kmph would be more applicable to FR2-2. Hence we think introducing requirements for PBCH with 200Hz Doppler should be sufficient. We do have concerns on re-simulation effort because simulation time for PBCH with 120KHz SCS is very long. 




Topic #3: SDR Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215914
	Ericsson
	Proposal 1: Based on the simulation results in [2], do not define SDR requirements in FR2-2.

	R4-2215915
	Ericsson
	Simulation Results.

Observation 1: When using 120 KHz/100 MHz, only MCS 16 can be supported when using CPE compensation only. Therefore, higher MCS cannot be tested for SDR.
Observation 2: When using 480 KHz/400 MHz, only MCS 16 can be supported when using CPE compensation only. Therefore, higher MCS cannot be tested for SDR.

	R4-2216016
	Huawei, HiSilicon
	Proposal 1: For FR1+FR2-2 CA scenario, all ACK/NACK should be transmitted separately on each CC
Proposal 2: Define FR2-2 SDR requirements for both rank 1 and rank 2.
Observation 1: 480kHz and 960kHz SCS are optional for UE and 120kHz is mandatory for UE 
Observation 2: 120 kHz SCS is more sensitive to ICI caused by phase noise which is related to minimum requirements.
Observation 3: Maximum DL testable SNR is quite low for 480kHz. I.e. <-20dB for 1600MHz and -0.6dB for 400MHz. SDR is untestable under such quite low SNR.
Proposal 3: Only consider 120kHz SCS for SDR test
Proposal 4: Only consider CPE compensation.
Proposal 5: Configure MCS24 for Scaling factor 1 for FR2-2 64QAM Rank 1.
Proposal 6: Configure MCS24 for Scaling factor 1 for FR2-2 64QAM Rank 2.
Proposal 7: Set MCS0 for minimum MCS for FR2-2 MCS to SNR mapping.

	R4-2216017
	Huawei, HiSilicon
	Simulation Results.



Open issues summary
Sub-topic 3-1: SDR Requirements definition
Issue 3-1-1: Whether to introduce SDR Test for FR2-2 in Rel. 17
In the previous meeting, for this issue it was agreed to:
Agreement (GTW August 22, 2022): FFS whether SDR test cases will be specified for FR2-2 pending further checking on the test feasibility on supporting SNR range

· Proposals
· Option 1: Yes (Huawei)
· Option 2: No (Ericsson);
· Recommended WF
· TBA

GTW 11/10/2022
· Agreement: Not define SDR test for FR2-2 in Rel-17
· It’s not precluded to further discuss in future releases. 

	Company
	Comments

	Apple
	Option 2. We don’t see how it’s feasible to introduce SDR requirements based on testable SNR limitations. 

	Ericsson
	We cannot test for high MCS with actual SNR levels.

	
	



Issue 3-1-2: Rank to be considered for SDR Requirements
· Proposals
· Option 1: Rank 1 and Rank 2 (Huawei)
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	
	

	
	

	
	



Issue 3-1-3: SCS to be considered for SDR Requirements
· Proposals
· Option 1: 120kHz only (Huawei);
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	
	

	
	

	
	



Issue 3-1-4: UE PN Compensation model to be considered for SDR Requirements
· Proposals
· Option 1: CPE only (Huawei);
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	
	

	
	

	
	



Issue 3-1-5: Maximum MCS to be considered for SDR Requirements (Scaling Factor 1)
· Proposals
· Option 1: Rank 1 and 2: MCS 24; (Huawei);
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	
	

	
	

	
	



Issue 3-1-6: Minimum MCS to be considered for SDR Requirements 
· Proposals
· Option 1: Rank 1 and 2: MCS 0; (Huawei);
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#1-1
	Issue 3-1-1: Whether to introduce SDR Test for FR2-2 in Rel. 17
Agreement: Not define SDR test for FR2-2 in Rel-17
It’s not precluded to further discuss in future releases. 



Topic #4: CSI Reporting Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215537
	Nokia, Nokia Shanghai Bell
	Observation 1: The Maximum testable SNR values have been increased in latest version of “TR 38.884 – Study on enhanced test methods for FR2 NR UEs v18.2.0” to [9.8dB] for 100MHz CBW.
Observation 2: Assuming testable SNR of up to 9.8dB will based on our simulation results mean a CQI of 7/8 should be feasible, which represents 16QAM.
Proposal 3: RAN4 to define CQI requirements up to and including 16QAM.

Observation 3: Maximum testable SNR is currently set to [9.8dB], making SNR points of 8/9dB feasible.
Proposal 4: Use test points: SNR=8/9 for 16QAM, -2/-1dB for QPSK.

	R4-2215589
	Apple
	Proposal #1: Define CQI requirements in FR2-2 for SNR ranges corresponding to QPSK and 16QAM.
Proposal #2: Use SNR values of 8/9 dB for 16QAM, 0/1dB for QPSK for CQI reporting in FR2-2.

	R4-2215916
	Ericsson
	Proposal 1: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM), see Appendix A.1, by reusing the existing test setup and metrics for SCS 120 KHz/100 MHz with Rank 1.
•	Consider PN with CPE compensation only.
•	Tx EVM = 6%
•	Test points:
o	SNR = 7/8 dB for 64 QAM
o	SNR = 2 dB for 16QAM.
O	SNR = -5 dB for QPSK.

	R4-2215917
	Ericsson
	Simulation Results;

	R4-2216018
	Huawei, HiSilicon
	Observation 1: SNR corresponding to 64QAM is larger than maximum DL testable SNR.
Proposal 1: Select SNR=6/7 dB to verify CQI reporting related to 16QAM and -2/-1 dB to verify CQI reporting related to QPSK.

	R4-2216019
	Huawei, HiSilicon
	Simulation Results;

	R4-2216707
	Nokia, Nokia Shanghai Bell
	Simulation Results;



Open issues summary
Sub-topic 4-1: CQI Requirements definition
Issue 4-2-1: Whether to define CQI requirements including 16QAM
· Proposals
· Option 1: Yes (Nokia);
· Option 2: Yes, and do not consider 64QAM; (Huawei, Apple, Qualcomm)
· Option 3: Yes, and target also 64 QAM; (Ericsson)
· Recommended WF
· It should be noted that Ericsson’s proposal for 64QAM targets the same SNR test point as Nokia and Apple’s proposal for 16QAM
· Agree to include 16QAM, and discuss whether 64QAM should be considered; Further discuss the SNR test points in the other issues below;
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Support recommended WF.

	Apple
	Support option 2. 

	Ericsson
	Based on our simulations, the test point is 8/9 dB for 64QAM, which is feasible based on the updated SNR limits. 

	Huawei
	Based on our simulation results, the DL maximum testable SNR is corresponding to 16QAM, hence we support option 2

	Qualcomm
	We are ok to include 16 QAM. 
When looking at existing FR2-1 CQI SNR test points that target 64QAM, we don’t consider them feasible with the current testable SNR, so we should not consider 64QAM;




Issue 4-2-2: SNR Test points for 64QAM
· Proposals
· Option 1: 8/9 dB (Ericsson);
· Recommended WF
· TBA
	Company
	Comments

	Apple
	Based on our simulation results 8/9 dB are in the 16QAM CQI range.
We think Ericsson’s results are with rank 1, while ours are with rank 2. For FR2-1, we defined requirements with rank 2, we assume the same can be used for FR2-2 in static channel. 

	Ericsson
	Yes, the proposed test poit has been carried out for Rank 1 (as stated in [R4-2215916, Proposal 1])

	Huawei
	Our simulation results are with rank 2 which is reused from Rel-15. The SNR threshold corresponding to 64QAM is 12dB.

	
	




Issue 4-2-3: SNR Test points for 16QAM
· Proposals
· Option 1: 8/9 dB (Nokia, Apple, Huawei, Qualcomm);
· Option 2: 2/3 dB (Ericsson);
· Recommended WF
· TBA
	Company
	Comments

	Apple
	Support option 1. 

	Ericsson
	Based on our simulation results, we support Option 2.

	Huawei
	Option 1 is OK 

	Qualcomm
	We are ok with option 1



Issue 4-2-4: SNR Test points for QPSK
· Proposals
· Option 1: -2/-1 dB (Nokia, Huawei, Ericsson);
· Option 2: 0/1 dB (Apple, Qualcomm);
· Option 3: -5dB (Ericsson);
· Recommended WF
· TBA
	Company
	Comments

	Apple
	Support option 2.
-5dB in option 3 is very low SNR to define demod requirements. 

	Ericsson
	Our simulation results allowed for such low SNR level. However, we can compromise to Option 1 as well.

	Huawei
	Option 1

	Qualcomm
	We want to exclude Option 3, and slightly prefer Option 2;




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 4-2-1: Whether to define CQI requirements including 16QAM
· Proposals
· Option 1: Yes (Nokia);
· Option 2: Yes, and do not consider 64QAM; (Huawei, Apple, Qualcomm)
· Option 3: Yes, and target also 64 QAM; (Ericsson)
· Recommended WF
· Agree to include 16QAM;
· Further discuss whether 64QAM should be considered for CQI requirements; 

Issue 4-2-2: SNR Test points for 64QAM
· Proposals
· Option 1: 8/9 dB with Rank 1 (Ericsson);
· Option 2: Use Rank 2 as in FR2-1 and do not consider 64QAM;
· Recommended WF
· Discuss in the second round

Issue 4-2-3: SNR Test points for 16QAM
· Proposals
· Option 1: 8/9 dB (Nokia, Apple, Huawei, Qualcomm);
· Option 2: 2/3 dB (Ericsson);
· Recommended WF
· Can Ericsson agree to option 1?

Issue 4-2-4: SNR Test points for QPSK
· Proposals
· Option 1: -2/-1 dB (Nokia, Huawei, Ericsson);
· Option 2: 0/1 dB (Apple, Qualcomm);
· Recommended WF
· Discuss in the second round;




Discussion on 2nd round (if applicable)
Sub-topic 4-1: CQI Requirements definition
Issue 4-2-1: Whether to define CQI requirements including 16QAM
· Proposals
· Option 1: Yes (Nokia);
· Option 2: Yes, and do not consider 64QAM; (Huawei, Apple, Qualcomm)
· Option 3: Yes, and target also 64 QAM; (Ericsson)
· Recommended WF
· Agree to include 16QAM;
· Further discuss whether 64QAM should be considered for CQI requirements; 
	Company
	Comments

	Ericsson

	Agree with WF.
We believe that defining CQI reporting including 64QAM is possible when considering Rank 1.
It is worth reminding that we are defining PDSCH with Rank 1 only.


	Huawei
	Agree with WF

	Apple
	Support the WF. 

	Qualcomm
	Support the WF

	Nokia, Nokia Shanghai Bell
	Support the recommended WF.



Issue 4-2-2: SNR Test points for 64QAM
· Proposals
· Option 1: 8/9 dB with Rank 1 (Ericsson);
· Option 2: Use Rank 2 as in FR2-1 and do not consider 64QAM;
· Recommended WF
· Discuss in the second round
	Company
	Comments

	Ericsson

	PDSCH has been defined with Rank 1 only.
In FR2-1, PDSCH has been defined with Rank 2.
Option 1.


	Apple
	Do not consider 64QAM.


	Qualcomm
	We support Option 2, to stick to Rank 2 and not consider 64QAM;

	Ericsson 3
	@Apple, @Qualcomm, why should we stick to Rank2, while it has not been considered for PDSCH ?
FR2-2 conditions are different, why should we reconsider FR2-1 parameters (Rank2) ?

	Nokia, Nokia Shanghai Bell
	Come back to this question once 64QAM is agreed.



Issue 4-2-3: SNR Test points for 16QAM
· Proposals
· Option 1: 8/9 dB (Nokia, Apple, Huawei, Qualcomm);
· Option 2: 2/3 dB (Ericsson);
· Recommended WF
· Can Ericsson agree to option 1?
	Company
	Comments

	Ericsson

	Option 2. We define CQI reporting with Rank1 only.
We are not comparing same simulation setup, if 8/9 dB has been obtained considering Rank2.


	Huawei
	Our concern is that margin for 9dB is too small. Can we choose 7/8dB ?

	Apple
	We didn’t introduce requirements for PDSCH demod with rank 2, as SNR for rank 2 with ≥ MCS13 was high and not testable. Introducing CQI reporting requirements for QPSK, 16QAM SNR range with rank 2 might not be very meaningful. Rather than going with the same rank as FR2-1 requirements, let us see what is more suitable for FR2-2. Given that we prefer to define requirements with SNR range for QPSK, 16QAM, we think rank 1 makes more sense for CQI requirements in FR2-2.
Since we don’t have simulation results for rank1 in this meeting, we can tentatively agree on 4/5 dB for 16QAM. 

	Qualcomm
	@Apple: for TE to schedule 16QAM the UE can report down to CQI 7 = MCS11, so we don’t see the issue with previous considerations. Also, for CQI tests the propagation conditions are different with respect to PDSCH and we use a static channel.
In any case, the successful completion of the test is not subject to the UE actually reporting 16QAM, but to the accuracy and consistency of the CQI reporting so as long as the SNR test point is achievable by the TE we don’t see why the requirements would not be meaningful;
@Huawei: considering that the maximum testable SNR is 9.8dB, and that we can consider the computations used to derive these numbers conservative (as it was for testable SNR in FR2-1), we expect 9dB to have a sufficient margin;


	Nokia, Nokia Shanghai Bell
	Following our results 2/3dB is not a viable SNR level resulting in 16QAM.



Issue 4-2-4: SNR Test points for QPSK
· Proposals
· Option 1: -2/-1 dB (Nokia, Huawei, Ericsson);
· Option 2: 0/1 dB (Apple, Qualcomm);
· Recommended WF
· Discuss in the second round;
	Company
	Comments

	Ericsson

	Option 1.

	Huawei
	Option 1

	Apple
	Option 2. 

	Qualcomm
	Prefer option 2;

	Nokia, Nokia Shanghai Bell
	In accordance with our simulation results, we can agree to both options.



Topic #5: Draft CRs and Specification structure
Companies’ contributions summary
	T-doc number
	Company
	Title

	R4-2215536
	Nokia, Nokia Shanghai Bell
	Nokia_DraftCR_38101-4_PDCCH

	R4-2215585
	Apple
	Draft CR for Introducing Propagation channel models for requirements in FR2-2

	R4-2215586
	Apple
	Draft CR for Introducing FRCs for requirements in FR2-2

	R4-2215590
	Apple
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz

	R4-2215918
	Ericsson
	draft CR on PDSCH requirements for 52.6 - 71 GHz band

	R4-2215919
	Ericsson
	SDR requirements for 52.6 GHz – 71 GHz band.

	R4-2216014
	Huawei,HiSilicon
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements  in TS 38.101-4

	R4-2216179
	Qualcomm Incorporated
	Draft CR to 38.101-4 for FR2-2 Demod - General section

	R4-2216182
	Qualcomm Incorporated
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements



Open issues summary
Sub-topic 5-1:Specification Structure
From the past meeting, the following issue was still open:

Moderator: in the last meeting (GTW on August 19, 2022)  we agreed to:
 Issue 4-1-1a: Whether to update existing tables by specifying FR2-1 to differentiate from FR2-2
· Option 1: Yes, update all existing tables (with and without indications to FR2) with the specific indication to FR2, FR2-1 or FR2-2;
· Option 2: No, rely on clear applicability rules;
· Option 3: Update only existing tables that explicitly refer FR2; Rely on applicability rules for tables that don’t mention FR2;
· Option 4: Update existing tables dedicated to FR2-1 only with specific indication and introduce FR2-2 table with specific indication; for tables without any specific indication to FR2-1/FR2-2 applicable for whole FR2 ranges 
· Agreement: Option 4 agreed.

Issue 5-1-1: Whether to update the existing tables with specific indication for different SCS
· Proposals
· Option 1: Yes (Huawei);
· Option 2: TBA
· Recommended WF
· TBA
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	This issue was agreed in RAN4#104 (GTW session on Aug 19th):

Issue 4-1-1a: Whether to update existing tables by specifying FR2-1 to differentiate from FR2-2
· Option 1: Yes, update all existing tables (with and without indications to FR2) with the specific indication to FR2, FR2-1 or FR2-2;
· Option 2: No, rely on clear applicability rules;
· Option 3: Update only existing tables that explicitly refer FR2; Rely on applicability rules for tables that don’t mention FR2;
· Option 4: Update existing tables dedicated to FR2-1 only with specific indication and introduce FR2-2 table with specific indication; for tables without any specific indication to FR2-1/FR2-2 applicable for whole FR2 ranges 
· Agreement: Option 4 agreed.


	Apple
	We have same understanding as Nokia on agreement in last meeting in GTW on Aug 26. 

	Ericsson
	We agree with Nokia comment, since this is what has been agreed in our last meeting.

	Qualcomm
	Considering the agreement from August, can Huawei explain their proposal?



Companies views’ collection for 1st round 
CRs/TPs comments collection

	CR/TP number
	Title 
	Company

	R4-2215536
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell



	Company
	Comments

	Qualcomm
	The draft looks fine, but considering that the requirements tables are specified in separate tables with title that specify the FR of application, for Table 7.3.2.2-1 we think it make for a more readable spec to change the title from:
“Test Parameters with 120kHz for FR2” 
To: 
"Test Parameters with 120kHz for FR2-1 and FR2-2”

	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2215585
	Draft CR for Introducing Propagation channel models for requirements in FR2-2
	Apple



	Company
	Comments

	
	

	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2215586
	Draft CR for Introducing FRCs for requirements in FR2-2
	Apple



	Company
	Comments

	
	

	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2215590
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple



	Company
	Comments

	Nokia
	The table in “8.1.1.6	Applicability of CQI reporting requirements to FR2-2” does not have a heading.
In Table 8.2.2.2.1.1-2 Test parameters for FR2-2 the tests are named test3 and test4. Suggest to change the names to Test1 and Test2 to match the reference from the table in 8.1.1.6.

	Qualcomm
	The section  “8.1.1.6	Applicability of CQI reporting requirements to FR2-2” should be changed to “8.1.1.6 Applicability of requirements for operating bands” to keep alignment with the same section in PDSCH.
In the applicability notes, include ‘The requirements are applicable for bands with FDL_high higher than 52600 MHz and lower than 71000 MHz’ to keep alignment with PDSCH
Test references in 8.1.1.6 should be updated to Test 3 and Test 4;
Change “Table 8.2.2.2.1.1-1 Test parameters” to “Table 8.2.2.2.1.1-1 Test parameters for FR2-1”;

@Apple: In our CR we also included the clause for FR2-2 tests in the sentence ‘except test cases listed in ….’. We are now wondering whether these clauses (in your case 8.1.1.6) do not belong there, considering that they are mandatory for UEs supporting FR2-2 bands as listed in the applicability of the requirements. What is your view?


	
	



	CR/TP number
	Title 
	Company

	R4-2215918
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson



	Company
	Comments

	Apple
	The changes should be with ‘track changes’ rather than highlight. 

	Nokia
	Table 7.2.2.1.1-1: Tests purpose:  "andnumber" should be "and number"
Table 7.2.2.2.1-3+4+5: As the TDD UL/DL pattern for 120kHz is the same for both FR2-1 and FR2-2, we do not see the need to update the names of those patterns.
Change #3 should be removed as this is handled by Huawei

	Ericsson 2
	@Nokia, for change 3 we will remove it.
For TDD UL/DL, both FR2-1.120-1 and FR2-1.120-2 are applicable. So we need to choose one for each test case.
 

	Qualcomm
	In the test parameters, include in the entry for:
	Slots for PDCCH monitoring


 (Xs,Ys) = (4,1); to specify the configuration according to convention;



	CR/TP number
	Title 
	Company

	R4-2215919
	SDR requirements for 52.6 GHz – 71 GHz band.
	Ericsson



	Company
	Comments

	Apple
	The changes should be with ‘track changes’ rather than highlight.
Introducing SDR requirements in FR2-2 is still FFS. 

	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2216014
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements  in TS 38.101-4
	Huawei,HiSilicon



	Company
	Comments

	Apple
	Correct fields in coversheet. 

	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2216179
	Draft CR to 38.101-4 for FR2-2 Demod - General section
	Qualcomm Incorporated



	Company
	Comments

	Nokia, Nokia Shanghai Bell
	New sections should be named .X, i.e.,
“7.1.1.X	Applicability of requirements for FR2-2 operating bands”
“The performance requirements in Table 7.1.1.X-1 shall…”
“Table 7.1.1.7-1: Requirements applicability for RedCap” should be changed to “Table 7.1.1.X-1: Requirements applicability for FR2-2”
Additionally, there is already an existing table “Table 7.1.1.6-1: Requirements applicability for operating bands” which should be used instead of creating a new section.


	
	

	
	



	CR/TP number
	Title 
	Company

	R4-2216182
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements
	Qualcomm Incorporated



	Company
	Comments

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	Title 
	Company
	CRs/TPs Status update recommendation  

	R4-2215536
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell
	To be revised

	R4-2215585
	Draft CR for Introducing Propagation channel models for requirements in FR2-2
	Apple
	Agreeable

	R4-2215586
	Draft CR for Introducing FRCs for requirements in FR2-2
	Apple
	Agreeable

	R4-2215590
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple
	To be revised

	R4-2215918
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	To be revised

	R4-2215919
	SDR requirements for 52.6 GHz – 71 GHz band.
	Ericsson
	Not pursued

	R4-2216014
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements  in TS 38.101-4
	Huawei,HiSilicon
	To be revised

	R4-2216179
	Draft CR to 38.101-4 for FR2-2 Demod - General section
	Qualcomm Incorporated
	To be revised

	R4-2216182
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements
	Qualcomm Incorporated
	Agreeable



Recommendations for Tdocs
1st round 
[bookmark: _Hlk116569246]New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2217391
	WF on FR2-2 UE demodulation requirements
	Qualcomm
	

	R4-2217392
	Simulation summary UE demod in FR2-2
	Ericsson
	




Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215536
	R4-2217399
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell
	To be revised
	

	R4-2215585
	-
	Draft CR for Introducing Propagation channel models for requirements in FR2-2
	Apple
	Agreeable
	

	R4-2215586
	-
	Draft CR for Introducing FRCs for requirements in FR2-2
	Apple
	Agreeable
	

	R4-2215590
	R4-2217403
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple
	To be revised
	

	R4-2215918
	R4-2217395
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	To be revised
	

	R4-2215919
	-
	SDR requirements for 52.6 GHz – 71 GHz band.
	Ericsson
	Not pursued
	

	R4-2216014
	R4-2217398
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements  in TS 38.101-4
	Huawei,HiSilicon
	To be revised
	

	R4-2216179
	R4-2217394
	Draft CR to 38.101-4 for FR2-2 Demod - General section
	Qualcomm Incorporated
	To be revised
	

	R4-2216182
	-
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements
	Qualcomm Incorporated
	Agreeable
	

	 R4-2216010
	R4-2217393
	Discussion on general issues for FR2-2 demodulation requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei. 

	R4-2216012
	R4-2217396
	Discussions on FR2-2 PDSCH demodulation requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei. 

	R4-2216013
	R4-2217397
	Simulation results on FR2-2 PDSCH demodulation requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei.

	R4-2216014
	R4-2217398
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements in TS 38.101-4
(Note: This file is revised based on comments in 1st round)
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei.

	R4-2216015
	R4-2217400
	Simulation results on FR2-2 PDCCHPBCH requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei.

	R4-2216016
	R4-2217401
	Discussions on FR2-2 SDR requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei.

	R4-2216017
	R4-2217402
	Simulation results FR2-2 SDR requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei. 

	R4-2216018
	R4-2217404
	Discussion on remaining issues on FR2-2 CQI requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei. 

	R4-2216019
	R4-2217405
	Simulation results on FR2-2 CQI requirements
	Huawei, HiSilicon
	To be revised
	New Tdoc for problem during upload as requested by Huawei.



2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217391
	-

	WF on FR2-2 UE demodulation requirements
	Qualcomm
	Agreeable
	

	R4-2217392
	-
	Simulation summary UE demod in FR2-2
	Ericsson
	Agreeable
	

	R4-2217399
	-
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2217403
	-
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple
	Agreeable
	

	R4-2217395
	-
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	Agreeable
	

	R4-2217398
	-
	Draft CR: Introduction of  FR1+FR2-2 CA PDSCH performance requirements  in TS 38.101-4
	Huawei,HiSilicon
	Agreeable
	

	R4-2217394
	-
	Draft CR to 38.101-4 for FR2-2 Demod - General section
	Qualcomm Incorporated
	Agreeable
	

	R4-2216182
	-
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements
	Qualcomm Incorporated
	Endorsed

	

	R4-2215585
	-
	Draft CR for Introducing Propagation channel models for requirements in FR2-2
	Apple
	Endorsed
	

	R4-2215586
	-
	Draft CR for Introducing FRCs for requirements in FR2-2
	Apple
	Endorsed
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Table 7.2-1: Common Test Parameters.

Parameter-

Unit-

Value:

— 1

mPDSCH transmission scheme- @ Transmission scheme 1
mPTRS epre-Ratio- @ [
: Offset between Point A and the lowest usable
‘:g:;f"ucr:{lr(')iz subcarrier on this carrier (Note 2)- RBs- 0
9 Subcarrier spacing- KHz- 60 or 120-





