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Topic #1: Company Contribution Summary
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300253
	Apple
	In this paper we present simulation results for PDSCH demodulation requirements definition for 52.6-71GHz.
Observation #1: For test cases in TDL-D channel model with large span, in comparison with TDL-A channel we see performance improvement of 1-1.2 dB with TDL-D channel.

	R4-2300254
	Apple
	In this paper we present simulation results for PDCCH demodulation requirements for 52.6-71GHz.

	R4-2300697
	Nokia, Nokia Shanghai Bell
	PDSCH Requirements for FR2-2 Single Carrier
Observation 1: The agreed baseline (Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4) PDCCH configuration for the reduced allocation of 32RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 32RBs.
Observation 2: The agreed baseline (Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4) PDCCH configuration for the reduced allocation of 20RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 20RBs.
Observation 3: We have provided updated simulation results for this meeting, hence the agreed “PDSCH requirements definition” from RAN4#105 should be re-visited pending outcome of the updated simulation alignment.
Proposal 1: RAN4 to consider revising the current compromise for TDL-D related requirements based on the updated simulation results.

PDSCH Requirements with FR1+ FR2-2 CA
Observation 4: For 120kHz/400MHz allocating TRS across the full CBW without multiplexing PDSCH would give an equivalent of 66RBs. In case 66RB allocation when using 120kHz/400MHz with MCS17 is not within the testable SNR range, a solution must be found if TRS is to be maintained across the full CBW.
Observation 5: We do not see reducing TRS power with 3dB as an issue for MCS17 as there is enough SNR to still decode TRS.
To ensure testability the following shall be adopted to the requirements for FR1+FR2-2:
Proposal2: Assuming that the TE SNR is not sufficient to run the test with 66RBs ; then for this test, TE will configure:
PDSCH: 32 RBs, TRS: 66 equivalent RBs with 3dB powerControlOffset;

	R4-2300698
	Nokia, Nokia Shanghai Bell
	In this document we have provided our updated simulation results for PDSCH for simulations using the TDL-D channel model and based on the agreed simulation assumptions and test cases.

	R4-2300699
	Nokia, Nokia Shanghai Bell
	Draft CR on PDCCH requirements;

	R4-2300700
	Nokia, Nokia Shanghai Bell
	Observation 1: We have rechecked our simulation results and the agreement done in RAN4#105 to use 7/8 dB as SNR test point for high modulation order (16QAM) is still fine for us.

	R4-2301886
	Ericsson
	Proposal 1: Consider PDSCH test cases for 100 MHz/120 kHz and 400 MHz/480 kHz as 
follow
Proposal 2: Define PDSCH requirements for FR1+FR2-2 CA, with FR1 TDD 30 kHz SCS, for 
the following cases
100MHz/120KHz
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). The RB 
allocation for FR2-2 CC is aligned with single CC requirements configuration.
CQI requirements: FR1(40MHz, single CC) + FR2-2(400MHz, 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). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
Proposal 3: Use same PDSCH requirements of single CC for CA, where:
In case of SA, only single CC test cases will be considered.
In case of NSA, UE will be tested considering CA configurations.

	R4-2301887
	Ericsson
	Observation 1: Referring to Table 1.1, considering additional impairments to the CPE compensation-based results, and considering the maximum DL testable SNR, we can conclude for 100 MHz/120kHz that MCS17 can be testable if we use partial RB allocation (32 RBs).
Observation 2: Referring to Table 2.1 and considering 400 MHz/480 KHz with partial allocation of 20 RBs, the obtained SNR requirements for MCS 13 in TDLD10-200 allow for additional RF impairments’ margin while remaining below the max DL testable SNR.
Observation 3: Referring to Table 3.1, when considering performance metric at 30% of the peak throughput for 100 MHz/120 kHz, it has been noted that MCS 13 is testable under TDLA30-650 while considering full RB allocation and additional margin that count for RF impairments.

	R4-2301888
	Ericsson
	Observation 1: RAN4 meeting#105 agreements let to the PDCCH demodulation requirements in FR2-2 summarized in the following table.
	Test num
	CBW
(MHz)
/ SCS (kHz)
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	1
	100/
120
	3

	2
	60
	1
	2
	TDLA30-200
	1x2 ULA Low
	1_0
	40
	[6.7]

	2
	100/
120
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[4.1]

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	2
	6
	60
	1
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[1.3]

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]



Observation 2: Based on WF [1], we have partial RB allocation for PDSCH in the following cases
	Duplex CBW/SCS
	Antenna configuration
	RB allocation
	MCS and rank
	Channel model
	% of Peak Throughput
	Tentative Requirement
	Max Testable SNR 

	TDD 100MHz/120kHz
	2x2 Low
	32
	MCS17, 
Rank 1
	TDLD30-200
	70
	11.5
	13.2

	TDD 400MHz/480kHz
	2x2 Low
	20
	MCS13, 
Rank 1
	TDLD10-200
	70
	8.0
	8.9



Proposal 1: Update the PDCCH demodulation parameters corresponding to PDSCH with 100 MHz/120 kHz, MCS17 under a partial allocation of 32 RBs as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	100/120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56


Observation 3: For PDSCH 400 MHz/480 kHz, MCS 13 and 20 RBs allocation, PDCCH with AL = 8 should be defined over 18 RBs and a duration of 3 symbols.
Observation 4: For PDCCH with AL = 8, CORESET BW = 18 RBs and Duration = 3, the interleaver size should be equal to 3 as per TS 38.211 clause 7.3.2.2.
Proposal 2: Define PDCCH demodulation requirements for PDSCH with 400 MHz/480 kHz, MCS13 and 20 RBs allocation as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	COR
ESET RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	400/480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low 
	1_1
	56


Proposal 3: Define PDCCH demodulation requirements as follow 
	Test num
	CBW
(MHz)
/ SCS (kHz)
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	1
	100/
120
	3

	2
	60
	1
	2
	TDLA30-200
	1x2 ULA Low
	1_0
	40
	[6.7]

	2
	100/
120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[5.2]
(Note 1)

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[0.5]
(Note 1)

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]


Note 1: The requirement value is based on our simulation results in [2].


	R4-2301889
	Ericsson
	Observation 1: For SCS 120 KHZ/CBW 100 MHz and referring to the max DL testable SNR at [9.8] dB and considering an additional margin of 3 dB for RF impairments, we note that the proposed SNR levels are adequate to the defined parameters.
Observation 2: For SCS 480 kHZ/CBW 400 MHz and referring to the max DL testable SNR at [2.6] dB and considering an additional margin of 3 dB for RF impairments, we note that the proposed SNR levels are adequate to the defined parameters.

	R4-2301890
	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: 
SNR = 7/8 dB for high modulation order.
SNR = 0/1 dB for low modulation order.

	R4-2301892
	Ericsson
	Draft CR on PDSCH requirements;

	R4-2302160
	Huawei, HiSilicon
	Proposal 1: Don’t consider the case that UE don't support CA and initial access on FR2-2 band
Proposal 2: For test with 120 kHz SCS, MCS17 and 32RBs, reduce the BWP size to 100MHz to guarantee the same requirements with single CC
Issues in big CR
Proposal 3: For option feature table, replace “dl-FR2-2-SCS-480kHz-r17” by “ul-FR2-2-SCS-480kHz-r17”. Optional features initialAccessSSB-120kHz-r17” and initialAccessSSB-480kHz-r17 should also be captured since they are applicable for single CC requirements
Proposal 4: Add the applicability rules that FR2-2 demodulation and CSI tests only apply for region that LBT is not mandatory.
Proposal 5: For test parameter PDSCH requirements in Table 7.2.2.2.1-2, following should be updated:
For the Resource allocation type, the start RB and LRBs should be updated based on assumptions with PRB bundling size=4.
Multi-TB for 480 kHz SCS requirements should be explicitly indicated.
For 480 kHz SCS test, the PDSCH start symbol should be 0 for slots without PDCCH and 1 for slots with PDCCH rather than constant value 0.
k0 value should be determined case by case. (Refer to Figure 2-1)
Proposal 6: Update the FRC Table A.3.2.2 based on the agreements of 480 kHz SCS scheduling pattern.
Proposal 7: Add the FRC Table for CA.
Proposal 8: 480 kHz SCS TDD pattern specified in Table A.1.3-3 should also be updated based on the lasted agreements.
Proposal 9: Add PDCCH CA and CQI CA requirements
Proposal 10: Use k1 values listed in Table 2-2 for CA tests

	R4-2302161
	Huawei, HiSilicon
	In this paper, we provide the simulation results for PBCH.

	R4-2302162
	Huawei, HiSilicon
	In this paper we updated simulation results for FR2-2 CQI requirements. The proposal is:
Proposal 1: Confirm higher SNR point to be [7, 8] dB

	R4-2302166
	Huawei, HiSilicon
	Draft CR for FR2-2 PDSCH Performance requirements for FR1+FR2-2 CA;

	R4-2302328
	Huawei,HiSilicon
	Draft CR Updated simplification step for FR2-2 channel model

	R4-2302484
	Qualcomm Incorporated
	Proposal 1: RAN4 to specify that only 1 Test out of the 2 possibilities of RB allocation for the FR2-2 PDSCH Demod requirement 120kHz/100MHz with MCS17 is expected to be introduced by RAN5;
Observation 1: If TE cannot achieve the target SNR to test 66RBs, it’s straightforward to conclude that the same SNR cannot be achieved on TRS slots (assuming density ¼) for CBW=400MHz ;
Observation 2: We hope to see improved performance from TE designed for FR2-2, that will make test cases with reduced RB allocation redundant;
Proposal 2: If Reduced RB allocation test is introduced for PDSCH FR1+FR2-2, and the requirement SNR cannot be achieved when transmitting full band TRS, we are fine to reduce TRS power by 3dB powerControlOffset to achieve testability;

	R4-2302485
	Qualcomm Incorporated
	Alignment and Impairment SNR results for FR2-2 PDSCH demodulation requirements are included in this contribution.

	R4-2302736
	Apple
	Draft CR for PDSCH;



Topic #2: PDSCH Requirements
Open issues summary
Sub-topic 2-1: PDSCH Demod Tests with Reduced RB allocation
Issue 2-1-1: PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=32RBs;
· Proposals
· Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4 (Baseline, Nokia);
· Option : CORESET BW=24PRB, Duration = 1Sym, AL=4, 
Reg. Bundle Size = 6, Interleaver size = 2 (Ericsson);
· Recommended WF
· TBA

Issue 2-1-2: PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=20RBs;
· Proposals
· Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4 (Baseline, Nokia);
· Option 1: CORESET BW=18PRB, Duration = 3Sym, AL=8, 
Reg. Bundle Size = 6, Interleaver size = 3 (Ericsson);
· Recommended WF
· TBA

Issue 2-1-3: Whether RAN4 should specify that only 1 Test out of the 2 possibilities of RB allocation for the FR2-2 PDSCH Demod requirement 120kHz/100MHz with MCS17 is expected to be introduced by RAN5;
· Proposals
· Option 1: Yes (Qualcomm);
· Option 2: No
· Recommended WF
· TBA

Sub-topic 2-2: PDSCH Demod Requirements with TDL-D
Issue 2-2-1: Whether to revise the compromise for TDL-D related PDSCH requirements;
From Previous WF (R4-2220187):
On the basis of the compromise reached for the test cases highlighted for this section, the companies have also agreed on a way forward to eventually update the requirement in the next meeting based on updated results:
1)	If the updated alignment results span for the highlighted cases is below 2.5dB, the requirements will be updated based on the averaged results;
2)	If the updated alignment results span for the highlighted cases is still above 2.5dB,
a.	if the results show no significant change with respect to results collected in RAN#105, the current compromise will be used for the definition of the requirements;
b.	otherwise, companies reserve the option to revise the current compromise;
· Proposals
· Option 1: Yes (Nokia);
· Option 2: No
· Recommended WF
· TBA

Sub-topic 2-3: PDSCH Requirements with CA
Issue 2-3-1: Applicability rule for FR1+FR2-2 CA requirements
· From Previous WF:
Copy all cases of single CC to CA, and define applicability rules as follows:
· If the FR2-2 UE supports FR2-2 Single Carrier operations only, UE is tested for the Single Carrier requirements only;
· If the FR2-2 UE supports FR2-2 CA operations only, UE is tested for the CA requirements only;
·  If the FR2-2 UE supports both Single Carrier and CA operations, UE is tested for the Single Carrier requirements and one test from the CA requirements;
· The chosen CA requirement applicable to this case is the one for MCS 13;
Proposals
· Option 1: Previous WF;
· Option 2: (Ericsson) Use same PDSCH requirements of single CC for CA, where:
· In case of SA, only single CC test cases will be considered.
· In case of NSA, UE will be tested considering CA configurations.

Issue 2-3-2: Same SNR requirement for single CC and CA 
· Proposals
· Option 1: Yes (previous WF, Ericsson);
· Recommended WF:
· For CA, reuse SNR requirements for the corresponding single CC test;

Issue 2-3-3: PDSCH Configurations for FR1+FR2-2 CA 
Previous WF:
Configure FR1(40MHz, single CC) + FR2-2(400MHz, single CC);
To reuse 120kHz requirements for Single Carrier defined with CBW=100MHz, the correspondent CA test setup is as follows:
· Allocation for PDSCH/PDCCH follows the same RB size chosen for the single carrier requirements;
· Allocation is full CBW for other reference signals (e.g. TRS);
Proposals
· Option 1: Previous WF;
· Option 2: (Ericsson)
· 100MHz/120KHz:
· 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.
· 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.
· Recommended WF
· TBA

Issue 2-3-4: Whether to consider UEs that don’t support either FR1+ FR2-2 CA or initial access on FR2-2 band;
· Proposals
· Option 1: Yes (previous WF);
· Option 2: No (Huawei);
· Recommended WF:
· TBA

Issue 2-3-5: Test configuration for FR1 + FR2-2 CA test with reduced RB allocation (120kHz, MCS 17, 32RBs). BWP Size:
· Proposals
· Option 1: BWP = 400 MHz and default powerControlOffset;
· Option 1: BWP = 400 MHz and powerControlOffset = 3dB (Qualcomm, Nokia);
· Option 3: BWP = 100 MHz (Huawei);
· Recommended WF:
· TBA

Sub-topic 2-4: Further issues and comments on the Big CR
Issue 2-4-1: Whether to replace “dl-FR2-2-SCS-480kHz-r17” with “ul-FR2-2-SCS-480kHz-r17” as reference Optional Feature for Tests with 480kHz
· Proposals
· Option 1: Yes (Huawei);
· Option 2: No

Issue 2-4-2: Whether to capture optional features “initialAccessSSB-120kHz-r17” and “initialAccessSSB-480kHz-r17” for single CC requirements
· Proposals
· Option 1: Yes (Huawei);
· Option 2: No

Issue 2-4-3: Whether to add the applicability rules that FR2-2 UE demodulation and CSI requirements only applies for the region and country that LBT is not mandatory
· Proposals
· Option 1: Yes (Huawei);
· Option 2: No

The following comments regarding Big CR should be addressed during the CR work phase:
Proposal 5: For test parameter PDSCH requirements in Table 7.2.2.2.1-2, following should be updated:
· For the Resource allocation type, the start RB and LRBs should be updated based on assumptions with PRB bundling size=4.
· Multi-TB for 480 kHz SCS requirements should be explicitly indicated.
· For 480 kHz SCS test, the PDSCH start symbol should be 0 for slots without PDCCH and 1 for slots with PDCCH rather than constant value 0.
· k0 value should be determined case by case. (Refer to Figure 2-1)
[image: ]
Figure 2-1(a): Scheduling pattern for each case 1

[image: ]
Figure 2-2(b): Scheduling pattern for each case 2

[image: ]
Figure 2-3(c): Scheduling pattern for each case 3

Proposal 6: Update the FRC Table A.3.2.2 based on the agreements of 480 kHz SCS scheduling pattern.
Proposal 7: Add the FRC Table for CA.
Proposal 8: 480 kHz SCS TDD pattern specified in Table A.1.3-3 should also be updated based on the lasted agreements.
Proposal 9: Add PDCCH CA and CQI CA requirements
Proposal 10: Use k1 values listed in Table 2-2 for CA tests
Table 2-2: k1 values for CA test
	Cells
	K1 values

	Pcell CC
	{8,7,6,5,4,3,2}

	SCell CC with 120kHz
	{8,8,8,8,7,7,7,7}

	SCell CC with 480kHz (Note 1)
	{8,8,8,7}

	Note 1:	One k1 value applies for 4 TBs scheduled by one DCI



Topic #3: PDCCH and CQI Requirements
Sub-topic 3-1: PDCCH Requirements 
Issue 3-1-1: PDCCH Requirements Table;
Proposals
· Option 1: Current WF
· Option 2: (Ericsson, changes from WF are highlighted);
	Test num
	CBW
(MHz)
/ SCS (kHz)
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	1
	100/
120
	3

	2
	60
	1
	2
	TDLA30-200
	1x2 ULA Low
	1_0
	40
	[6.7]

	2
	100/
120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[5.2]
(Note 1)

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[0.5]
(Note 1)

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]



· Recommended WF
· Do not modify PDCCH requirements table with respect to the current agreements;

Issue 3-1-2: PDCCH Requirements Table for FR1+FR2-2 CA 
Proposals
· Option 1: (Ericsson)
· 100MHz/120KHz:
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· 400MHz/480KHz
· PDCCH requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· Recommended WF
· TBA


Sub-topic 3-2: CQI Requirements
Issue 3-2-1: CQI Configuration for High SNR test point
Proposals
· Option 1: [7,8]; (Previous WF, Huawei, Ericsson, Nokia)
· Recommended WF
· Use [7,8] dB SNR for CQI reporting requirements;

Issue 3-2-2: CQI Requirements Table for FR1+FR2-2 CA 
Proposals
· Option 1: (Ericsson)
· 100MHz/120KHz: CQI requirements: FR1(40MHz, single CC) + FR2-2(400MHz, single CC). The RB allocation for FR2-2 CC is 66RBs
· Recommended WF
· TBA
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