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General
Sub-topic 1-1 Scope
Issue 1-1-1: Whether to define requirements with LBT
· Rel-17 RAN4 focused on defining FR2-2 demodulation requirement without LBT model for UL/DL.
· It’s not precluded to discuss and specify specific requirements with LBT model in future releases. 

Sub-topic 1-2 Channel Model
Issue 1-2-1/1-2-2: TDL Channel Model and RMS Delay Spread
· RAN4 will specify demodulation requirements covering TDL-A10 (baseline) and TDL-D10 (for specific test cases)
· FFS whether TDL-A20 needed or not 

Issue 1-2-3: Max Doppler Frequency
· TDL-D with 200Hz Max doppler
· TDL-A channel:
· Option 1: 200Hz
· Option 2: 650Hz
· Option 3: both 200Hz, and 650Hz

Sub-topic 1-3 SCS/CBW Combinations
Issue 1-3-1: 960 kHz SCS
· Option 1: Define the requirements
· Option 2: Do not define the requirements


Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
· Option 1: Yes
· Option 2: No


Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
· Option 1: 400MHz only
· Option 2: Both 400MHz and 2000MHz

Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
· If requirements for 960kHz SCS are agreed to be defined, update number of PRBs after RF session makes the final decision on number of PRBs.

Sub-topic 1-4 General Assumption
Issue 1-4-1: General Assumptions
· Define the UE demodulation and CSI reporting requirements with (Ericsson):
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Sub-topic 1-5 Specification Structure
Issue 1-5-1: Specification Structure
· Option 1: PDSCH: 7.2.2.2.4, PDCCH/PBCH: Update in existing subclauses, SDR:? 
· Option 2: PDSCH: 7.2.2.2.4, PDCCH: 7.3.2.2.4, PBCH: 7.4.2.3, SDR: 7.5A.2
· Option 4: Do not introduce new subsections. Update legacy table headings to include FR1-1. Add new table with table heading FR2-2. Change applicability section (“Applicability of requirements for operating bands”) to only required testing of table with FR2-2 in FR2-2 bands.
PDSCH Performance Requirements
Sub-topic 2-1 PDSCH Performance Requirements
Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
· Define multi-slot scheduling PDSCH performance requirements with the following assumptions:
· 120kHz SCS: Single-TB scheduling
· 480 kHz SCS: 4-TB scheduling
· 960 kHz SCS: 8-TB scheduling (if it is agreed to define requirements for 960kHz)

Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
· Do not define requirements with 32 DL HARQ processes for 120kHz and 480kHz SCS. 
· FFS for 960kHz SCS, if requirements are agreed to be defined.

Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
· Yes for 480 kHz. 
· FFS for 960 kHz, if requirements are agreed to be defined.

Issue 2-1-4: HARQ-ACK Codebook
· Option 1: Type I
· Option 2: Do not specify. Leave it up to RAN5.


Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
· Option 1: Yes 
· Option 2: No 
· Option 3: Do not specify. Leave it up to RAN5.

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
· No

Issue 2-1-7: Whether to define requirements at 30% of peak throughput
· Option 1: Yes 
· Option 2: No 

Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
· Option 1: Yes 
· Nokia: It is not clear if the feature “FD-OCC-Disabled” is mandatory. If it is mandatory, define the requirements. If it is optional, only define the requirements if  >1dB performance difference compared to enabling FD-OCC.
· Option 2: No

Issue 2-1-9: Whether to define requirements with Rank2
· Option 1: Yes
· Option 2: No
· Option 3: Decide based on simulation results.

Issue 2-1-10: MCS for 64QAM
· Option 1: MCS20 
· Option 2: MCS22 
· Option 3: Not consider 64QAM 
· Option 4: Consider MCS 17 for 120kHz/100MHz and not consider 64QAM for 480kHz 
· Option 5: MCS17 
· Option 6: Decide based on simulation results. 

Issue 2-1-11: Phase Noise Model Assumption
· PN is considered at UE only

Issue 2-1-12: Phase Noise Compensation
· Option 1: CPE compensation only 
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case 
· Larger MCS and CBW may benefit with CPE+ICI.

Issue 2-1-13: Scheduling pattern for 480kHz SCS
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39

Issue 2-1-14: Test Cases
Initial list of test cases for simulation results in the next meeting is given below as a starting point. Agree on final list of test cases in the next meeting based on simulation results, considering testability and minimize the number of test cases.
Below list was used for initial simulation purpose to align the simulation assumption. 
RAN4 not deicide the final test case list which subject to further discussion and it’s not precluded to specify requirements for the configurations which not captured in current list. 
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Antenna Configuration and Correlation Matrix
	% of peak thpt

	100/120
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	100/120
	MCS4/Rank1
	TDLA10-650
	2x2 ULA Low
	70

	100/120
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	100/120
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	70

	100/120
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	70

	400/480
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	400/480
	MCS4/Rank1
	TDLA10-650
	2x2 ULA Low
	70

	400/480
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	400/480
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	70

	400/480
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	70

	400/120 (Note 2)
	MCS20/Rank1
	TDLA10-200
	2x2 ULA Low
	70

	Note 1: Interested companies can provide simulation results for other cases not included in above table, as needed.
Note 2: This case was added for PN impact and test ability analysis. 
Note 3: MCS level not decided yet which can be further updated. 
Note 4: 960kHz SCS not decided yet which can be added pending on further discussion 



Issue 2-1-15: Other Parameters
Initial simulation assumptions for parameters not discussed above are provided in the below table, so that companies can bring simulation results in the next meeting. Those assumptions can be revisited in the next meeting, if any issues are found.

	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	UE PN Model
	Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	Other Parameters
	Same as FR2-1




PDCCH and PBCH Performance Requirements
Sub-topic 3-1 PDCCH Performance Requirements
Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
· Option 1: Yes 
· Option 1a: Define one requirement for both UE supporting monitor one slot and two slots every four slots.
· Option 2: No 
· Option 2a: Implicitly test this in PDSCH requirements.

Issue 3-1-2: Test Cases
· Option 1: 
CORESET Duration:
	SCS (kHz) / CBW(MHz)
	CORESET Duration

	120/100
	1 for AL 2,4,8; 2 for AL16 (60 RBs)

	120/400
	1 and 2 for each AL (240 RBs)

	480/400
	1 and 2 for each AL (60 RBs)

	480/1600
	1 (240 RBs)



Cover following cases for each CBW/SCS and Propagation Condition:
	Test case
	Interleaver
size
	REG bundle size
	Aggrega-tion level
	Antenna config

	Test 1-1
	3

	2
	2
	1x2 ULA Low

	Test
1-2
	2
	6
	4
	1x2 ULA Low

	Test
1-3
	3
	2
	8
	2x2 ULA Low

	Test
1-4
	3
	2
	16
	2x2 ULA Low



· Option 2: Cover following for 120kHz/100MHz and 480kHz/400MHz. Align propagation condition with PDSCH.
	Test number
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	1
	60
	3

	2
	2 
	TBD
	1_0
	40
	1x2 Low

	2
	1
	60
	2
	6
	4
	TBD
	1_1
	56
	1x2 Low

	3
	1
	60
	3
	2
	8 
	TBD
	1_1
	56
	2x2 Low

	4
	2
	60
	3
	2
	16 
	TBD
	1_0
	40
	2x2 Low



· Option 3: Cover Test1,3 in Option 2 for 120kHz/100MHz, Test 2,4 in Option 2 for 480kHz/400MHz. Align propagation condition with PDSCH.
· Option 4: Cover all tests in option 2 for 120kHz/100MHz , and additionally test 2,4 in option 2 for 480kHz/400MHz.

Initial list of test cases for simulation results in the next meeting is given below as a starting point. Agree on final list of test cases in the next meeting based on simulation results, considering testability and minimize the number of test cases.
Below list was used for initial simulation purpose to align the simulation assumption. 
RAN4 not deicide the final test case list which subject to further discussion and it’s not precluded to specify requirements for the configurations which not captured in current list. 

	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 
	TDLA10-200
	1_0
	40
	1x2 Low

	2
	100/120
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	3
	100/120
	1
	60
	3
	2
	8 
	TDLA10-200
	1_1
	56
	2x2 Low

	4
	100/120
	2
	60
	3
	2
	16 
	TDLA10-200
	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
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	Note: Interested companies can provide simulation results for other cases not included in above table, as needed.



Sub-topic 3-2 PBCH Performance Requirements
Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
· No

Issue 3-2-2: SSB index assumption
· Option 1: Only with not known SSB index
· Option 2: Both known and not known SSB index
· Option 3: Only known SSB index for 120kHz and 480kHz SCS
SDR Performance Requirements
Sub-topic 4-1 SDR Performance Requirements
Issue 4-1-1: Rank
· Define SDR requirements for Rank1. 
· Decide based on simulation results for Rank2.

Issue 4-1-2: SCS
· Option 1: Only 120kHz
· Option 2: 120kHz and 480kHz

Issue 4-1-3: PN Compensation
· Option 1: Same as PDSCH test cases based on outcome of Issue 2-1-12
· Option 2: CPE compensation only

Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
Decide based on simulation results in the next meeting
· Option 1: MCS24 for Scaling factor 1.
· Option 2: MCS27 for Scaling factor 1.
· Other Options not precluded.

Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2 (if defined)
Decide based on simulation results in the next meeting
· Option 1: MCS22 for Scaling factors 1 and 0.8.
· Other Options not precluded.

Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
Decide based on simulation results in the next meeting
· Option 1: MCS 6
· Other Options not precluded.

Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
· Option 1: Yes
· Option 2: No
· Option 3: Decide based on simulation results.

Ericsson: We support Option 2.

Issue 4-1-8: SDR procedure for FR2-2
· For scenario of FR2-2 DC or CA with FR1, use procedure specified in clause 9.4A.1 of TS 38.101-4. For scenario of SA FR2-2, use procedure specified in 7.5.1 of TS 38.101-4.

Issue 4-1-9: Common Parameters for FR2-2
· Reuse common parameters for FR2-1 120kHz.

Issue 4-1-10: Scenarios
· Define SDR requirements for following scenarios:
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
· Further discuss which cases can be covered considering limited number of HARQ processes. For example, one such case could be FR1 FDD + FR2-2 CA.
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC)

Issue 4-1-11: Schedule and feedback patterns for FR1+FR2-2 CA scenario
FFS
CSI Performance Requirements
Sub-topic 5-1 CSI Performance Requirements
Issue 5-1-1: CBW/SCS Combination
· Option 1: Only 100MHz/120kHz
· Option 2: 100MHz/120kHz and 400MHz/480kHz

Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
· Periodicity/offset = 32/1 slot and follow TDD UL-DL pattern FR2.120-2 as: FR2-2 TDD 480 kHz: 11D S 4U, S: 2D:12G:0U

Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)
· Option 1: Same as 120kHz, i.e., 8.375ms
· Option 2: Different value based on TDD pattern 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U. 

Issue 5-1-4: SNR value
· Option 1: Not consider SNR related to 64QAM with following reasons: 
· The lowest SNR with CQI reporting related to 64QAM is 12dB which is rather higher than maximum achievable SNRBB specified by RF part.
· Phase noise has big impact on the BLER performance when SNR is equal or larger than 14dB which CQI reporting index is larger than 12.
· Option 2: Decide based on simulation results.

Appendix: For Information Only
Based on feedback from a TE vendor, below is the list of available SNR in the test system (see outcome of study item in TR 38.884) for band n263.
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-14.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)



