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Introduction
This email discussion thread discusses the UE demodulation and CSI reporting requirements for RedCap. The target of the email discussion is summarized as follows: 
· 1st round:
· Discuss the remaining open issues
· Collect the updated simulation results and align the simulation results
· Review the draft CRs
· 2nd round:
· Conclude the remaining open issues
· Review the revised draft CRs. 

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	MediaTek
	Licheng Lin
	licheng.lin@mediatek.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Apple
	Rolando Bettancourt
	rbettancourt@apple.com

	Nokia
	Juergen Hofmann
	juergen.hofmann@nokia.com

	
	
	



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: UE demodulation requirements
Companies’ contributions summary
PDSCH/SDR requirements (4.6.5.1.1)
	T-doc number
	Company
	Proposals / Observations

	R4-2215625
	Apple Inc.
	Proposal 1: The requirements with HD-FDD are the same as the corresponding (full-duplex) FDD requirements - can be applied for both 2Rx HD-FDD and 2Rx FD-FDD

	R4-2216027
	Huawei, HiSilicon
	Proposal 1: Define the same requirements for 1RX HD-FDD and FD-FDD

	R4-2216175
	Qualcomm Incorporated
	Simulation results.

	R4-2216221
	Nokia, Nokia Shanghai Bell
	Proposal 1: Include PDSCH results for alignment and for requirements specification into the simulation summary.

	R4-2216232
	Ericsson
	Observation 1: Difference between FD-FDD scheduling and HD-FDD scheduling about 70% of maximum throughput is negligible.
Proposal 1: For RedCap PDSCH demodulation requirements, the same requirements can be applied for both HD-FDD and FD-FDD.

	R4-2216234
	Ericsson
	Summary of simulation results for RedCap

	R4-2215628
	Apple
	Draft CR: PDSCH demodulation requirements for RedCap

	R4-2216028
	Huawei, HiSilicon
	Draft CR: Corrections of RedCap SDR requirements

	R4-2216230
	Ericsson
	Draft CR: Correction of RedCap UE demodulation requirements



PDCCH/PBCH requirement (4.6.5.1.2) 
	T-doc number
	Company
	Proposals / Observations

	R4-2216176
	Qualcomm Incorporated
	Simulation results.

	R4-2216222
	Nokia, Nokia Shanghai Bell
	Proposal 1: Include PDCCH results for alignment and for requirements specification into the simulation summary.

	R4-2216223
	Nokia, Nokia Shanghai Bell
	Proposal 1: Include PBCH results for alignment and for requirements specification into the simulation summary.




Open issues summary
Sub-topic 1-1 Applied requirements for HD-FDD
Issue 1-1-1: Whether to apply the same requirements for both 2Rx HD-FDD and 2Rx FD-FDD
Way forward from the last meeting: Interested companies can evaluate if the same requirements can be applied for both 2Rx HD-FDD and 2Rx FD-FDD
· Proposals (Apple, Ericsson, Huawei)
· Confirm the agreement in RAN4#104: the requirements with HD-FDD are the same as the corresponding (full-duplex) FDD requirements
· Recommended WF
· Confirm the agreement in RAN4#104: the requirements with HD-FDD are the same as the corresponding (full-duplex) FDD requirements

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 1-1-1: Whether to apply the same requirements for both 2Rx HD-FDD and 2Rx FD-FDD


	Ericsson
	Issue 1-1-1: Whether to apply the same requirements for both 2Rx HD-FDD and 2Rx FD-FDD
Support the recommended WF. 

	QC
	Issue 1-1-1
We support the WF


	Huawei
	Issue 1-1-1
We support the WF

	Apple
	Issue 1-1-1
We support the recommended WF

	Nokia
	Issue 1-1-1: Whether to apply the same requirements for both 2Rx HD-FDD and 2Rx FD-FDD
We are fine with the recommended WF.

	
	

	
	

	
	




CRs/TPs comments collection
Companies can put comment provide comments for CRs by adding New comments and suggested changes with Markup in revised CRs for being easily understood. Draft CR files are available in inbox:
· [104-bis-e][323] NR_RedCap_Demod/CRs_demod/1-x_R4-221yyyy_v00.docx
	CR/TP number
	Comments collection

	R4-2215628 (Apple)
	1-1: Draft CR PDSCH demodulation requirements for RedCap

	
	Ericsson: See 1-1_REV_R4-2215628_v01_Ericsson.docx
Apple: Thank you Ericsson for your suggestions. These will be incorporated into our final draft CR

	
	Company B

	
	

	R4-2216028 (Huawei, HiSilicon)
	1-2: Draft CR: Corrections of RedCap SDR requirements

	
	Ericsson: See 1-2_REV_R4-2216028_v01_Ericsson.docx\
Huawei@ Ericsson Thanks for comments, we agree with only scheduling PDSCH in full slots and the HD-FDD pattern proposed by you 

	
	 Nokia: We agree to the proposed changes by Ericsson. The table header needs correction: “5.5.1-1 Additional test parameters for HD-FDD single carrier”.

	
	

	R4-2216230 (Ericsson) 
	1-3: draft CR: Correction of RedCap UE demodulation requirements

	
	Moderator: Recommend to add the update of PDCCH/PBCH requirements also to capture the updated simulation results in R4-2216234.

	
	Company B

	
	



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 

	Issue 1-1-1: Whether to apply the same requirements for both 2Rx HD-FDD and 2Rx FD-FDD
	Agreements:
· Confirm the agreement in RAN4#104: the requirements with HD-FDD are the same as the corresponding (full-duplex) FDD requirements
Recommendation for 2nd round:
No discussion




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2215628 (Apple)
	To be revised
Capture the suggestion in the 1st round comment. 
Update the PDSCH demodulation requirements based on the simulation result summary.

	R4-2216028 (Huawei, HiSilicon)
	To be revised
Capture the suggestion in the 1st round comment.

	R4-2216230 (Ericsson)
	To be revised
Remove PDSCH demodulation part, which is merged to R4-2215628.
Add PDCCH/PBCH demodulation requirements to capture the updated simulation results. 



Discussion on 2nd round (if applicable)

Topic #2: CSI reporting requirements
Companies’ contributions summary
CQI requirements (4.6.5.2.1)
	T-doc number
	Company
	Proposals / Observations

	R4-2215626
	Apple Inc.
	Proposal 1: Introduce CQI/RI/PMI delay of 14ms, along with proposed Resource/Report configuration of [10/1] [10/9] respectively.
Proposal 2: Introduce proposed Aperiodic Report Slot Offset 3 slots and CQI/RI/PMI delay of 6ms.

	R4-2216029
	Huawei, HiSilicon
	Simulation results.

	R4-2216030
	Huawei, HiSilicon
	Proposal 1: (Slightly preferred) Keep the previous agreement on the static channel matrix in the frequency domain, that is, ,. Set SNR test point X=3dB lower than 2Rx test case.
Proposal 2: Use following CSI feedback pattern for HD-FDD/FDD CQI requirements
· CSI-RS periodicity and offset: 10/1 (Periodic)
· CSI-Report periodicity and offset: 10/9 (Periodic)
· CQI/RI/PMI delay: 14ms

	R4-2216177
	Qualcomm Incorporated
	Observation 1: CQI reporting performances in static condition for the same SNR are expected to be similar for 1 RX/Rank=1 and 2 RX/Rank=2.
Observation 2: The agreed static channel matrix H = [1 1]; proposed for CQI simulation alignment when using the codebookSubsetRestriction = 000001 results in 3dB SNR gain, summing (with the same phase) 2 TX ports at the TE outpit;
Observation 3: The current agreements in [3] regarding the test points for CQI reporting test in static condition for RedCap UEs with 1Rx is not motivated by an expectation in performance but by the combination of choices for Channel Matrix and Codebook Index in the test setup;
Observation 4: A careful choice for the Static propagation condition channel matrix for 1 RX UE ;, extracted from Channel matrix already included in 38.101-4, Annex B.1 results in no additional SNR gain with the typical CodebookSubsetRestriction value agreed;
Proposal 3: For UE Receiver with 1 RX, define the static channel matrix in the frequency domain as ;
Proposal 4: If  is used, test points for CQI reporting test in static condition for RedCap UEs with 1 RX are introduced X=0 dB lower than 2 RX (same test point for 1 RX and 2 RX);

	R4-2216224
	Nokia, Nokia Shanghai Bell
	Proposal 1: Include CQI reporting results for alignment into the simulation summary.

	R4-2216233
	Ericsson
	Observation 1: Throughput ratio with CQI delay 14 slots is higher than the agreed gamma (1.05) with enough margin.
Proposal 1: Configure the following parameters for CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD:
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms
Observation 2: 1Rx UE can report the same CQI index as 2Rx UE if static channel is configured as .
Proposal 2: If RAN4 configures  as the channel matrix for 1Rx UE CQI reporting test in static condition, the SNR test points for 1Rx UE are same as 2Rx UE, that is, SNR=8/9dB and SNR=14/15dB. If RAN4 configures  as the channel matrix for 1Rx UE CQI reporting test in static condition, the SNR test points for 1Rx UE are 3dB lower than 2Rx UE, that is, SNR=5/6dB and SNR=11/12dB.

	R4-2216703
	MediaTek Inc.
	Proposal 1: For HD-FDD in static/fading condition, use the following configurations for CQI reporting tests:
· CSI-RS periodicity and offset: 10/5
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 10ms

	R4-2216225
	Nokia, Nokia Shanghai Bell
	Draft CR: Finalization of channel quality reporting requirements under static condition for RedCap

	R4-2216231
	Ericsson
	Draft CR: Correction of RedCap CSI reporting requirements

	R4-2216429
	Qualcomm Incorporated
	Draft CR: UE Demodulation Requirements CQI for static channel



PMI/RI requirements (4.6.5.2.2)
	T-doc number
	Company
	Proposals / Observations

	R4-2215627
	Apple Inc.
	Moderator: Not found 

	R4-2216031
	Huawei, HiSilicon
	Simulation results.

	R4-2216032
	Huawei, HiSilicon
	Proposal 1: Use following configuration for RI test:
FR1
· FDD:
· CSI-RS periodicity and offset is 10/1, 
· CSI reporting periodicity and offset is 10/9, 
· CSI delay is 14ms.
· CQI table 1
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.1-1
· TDD:
· CQI table 1
· CBW/SCS: 20MHz/30kHz
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.2-1
FR2: Reuse the requirements

	R4-2216704
	MediaTek Inc.
	Proposal 1: RAN4 defines the MIMO correlation matrix for 4x1 ULA high as

 
Observation 1: The TP ratio for the case of 14ms CQI/RI/PMI delay is slightly lower for the case of 10ms CQI/RI/PMI delay.
Proposal 2: RAN4 uses 10ms CQI/RI/PMI delay to define RI requirements.

	R4-2216033
	Huawei, HiSilicon
	Draft CR: Corrections of RedCap PMI requirements

	R4-2216226
	Nokia, Nokia Shanghai Bell
	Draft CR: Finalization of Rank Indicator reporting requirements for RedCap

	R4-2216706
	MediaTek inc.
	Draft CR: Corrections to ReCap PMI requirements



Open issues summary
Sub-topic 2-1	CQI reporting requirements
Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
Way forward from the last meeting: Interested companies are encouraged to evaluate the performance difference between CQI delay 14ms and 10ms in RAN4#104-bis-e. If significant performance degradation is observed compared with CQI delay 10ms, RAN4 will revisit the CQI/RI/PMI delay.
· Observations
	R4-2216703 (MediaTek)
Table 1. CQI simulation results for 2T1R, HD-FDD in fading condition

	
	CQI delay=10ms
	CQI delay=14m

	SNR
	Percentage of reported CQI Index not in {medCQI-1, medCQI+1}
	TP ratio 
	BLER

	Percentage of reported CQI Index not in {medCQI-1, medCQI+1}
	TP ratio 

	BLER

	9
	0.52
	1.11
	0.06
	0.53
	1.06
	0.08

	10
	0.53
	1.11
	0.07
	0.54
	1.10
	0.09

	15
	0.57
	1.07
	0.10
	0.57
	1.02
	0.13

	16
	0.56
	1.08
	0.11
	0.56
	1.04
	0.13



R4-2216233 (Ericsson)
[bookmark: _Ref114748787]Table 1	Simulation results of CQI fading teste (1Rx).
	
	CQI delay: 14 slots 
	CQI delay: 10 slots

	
	Alpha (>0.20)
	BLER (>0.02)
	Gamma (>1.05)
	Alpha (>0.20)
	BLER (>0.02)
	Gamma (>1.05)

	10
	0.57
	0.20
	1.21
	0.58
	0.13
	1.33

	16
	0.52
	0.22
	1.20
	0.53
	0.17
	1.31



R4-2216029 (Huawei)
	SNR(dB)
	CQI delay
	TP ratio of follow CQI/ Median CQI
	Median CQI
	Prob of(Median CQI-1<CQI< Median CQI+1)
	BLER with follow CQI

	6
	10ms
	1.54
	7
	0.42
	0.16

	6
	14ms
	1.40
	7
	0.42
	0.21

	7
	10ms
	1.60
	8
	0.41
	0.16

	7
	14ms
	1.49
	8
	0.41
	0.19


Table 2-1: Simulation results for FR1 FDD 1RX 





· Proposals
· Option 1 (Apple, Ericsson, Huawei): 
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms
· Option 2 (MediaTek): 
· CSI-RS periodicity and offset: 10/5
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 10ms
· Recommended WF
· Proponents of Option 2 argue the throughput ratio between follow CQI and fixed median CQI with Option 2 cannot satisfy the requirement γ > 1.05, although the proponent of Option 1 argues both the options can meet the requirements with enough margin. 
· Moderator would like to ask companies to check the simulation results, and discuss the options.

Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
Way forward from the last meeting: Interested companies are encouraged to evaluate the options for the static channel matrix and SNR test point offset.
· Proposals
· Option 1 (Qualcomm): 
· Set the static channel matrix in the frequency domain as . 
· Set the same SNR test point for both 1Rx and 2Rx UE, that is, SNR=8/9dB and SNR=14/15dB.
· Option 2 (Huawei): 
· Set the static channel matrix in the frequency domain as . 
· Set SNR test point X=3dB lower than 2Rx test case, that is, SNR=5/6dB and SNR=11/12dB.
· Recommended WF
· RAN4 has already agreed to set , but it seems the proponents of Option 1 have strong preference. It is also observed either option does not affect to UE performance. 
· Moderator recommends Option 1 if no companies have technical issues. 
 
Sub-topic 2-2 PMI reporting requirements
Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
· Proposals (MediaTek)
· Define the MIMO correlation matrix for 4x1 ULA high as follows:


· Recommended WF
· Agree with the proposal. 

Sub-topic 2-3 RI reporting requirements
Issue 2-3-1: Test configuration for RI reporting tests
· Proposals (Huawei)
· Use following configuration for RI reporting test
· FR1 FDD
· CQI table 1
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.1-1
· FR1 TDD
· CQI table 1
· CBW/SCS: 20MHz/30kHz
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.2-1
· FR2
· Reuse the requirements
· Recommended WF
· Agree with the proposal

Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
· Observations
	R4-2216704 (MediaTek)
Table 1. TP ratio for RI test

	
	CQI/RI/PMI delay
10ms
	CQI/RI/PMI delay
14ms

	FD-FDD
	1.2
	1.1

	HD-FDD
	1.2
	1.1

	TDD
	1.2
	1.1



R4-2216031 (Huawei)
Table 2-1: Simulation results for FR1 RI test
	SNR(dB)
	TP ratio: Follow RI/Fixed RI=1

	
	FDD/HD-FDD
	TDD

	16
	1.36
	1.50

	17
	1.30
	1.43

	18
	1.33
	1.56

	19
	1.41
	1.58

	20
	1.46
	1.63








· Proposals
· Option 1 (Huawei): Set the CQI/RI/PMI delay to 14ms
· CSI-RS periodicity and offset is 10/1, 
· CSI reporting periodicity and offset is 10/9, 
· CQI/RI/PMI delay is 14ms.
· Option 2 (MediaTek): Set the CQI/RI/PMI delay to 10ms
· CSI-RS periodicity and offset is 10/5, 
· CSI reporting periodicity and offset is 10/9, 
· CQI/RI/PMI delay is 10ms.
· Recommended WF
· Collect more inputs.
· Companies are encouraged to check the simulation results with different delay options.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD

Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests

Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests

Issue 2-3-1: Test configuration for RI reporting tests 

Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz


	MediaTek
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
We support Option 2. The delay indeed impacts the throughput ratio. According to results from our company and other companies, the throughput ratio degrades when the delay is set to 14ms other than 10ms. In legacy CQI test cases for FDD, the delay is set to 8ms. Therefore, we think 14ms is too long for UE to reflect the channel quality in fading channel. Also, it is noted that either Option 1 or Option 2 is a valid setting from gNB side. Therefore, we propose the delay to be 10ms for UE to have more margin.  
Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
We are OK to the recommended WF.
Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
Support the recommended WF.
Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
We support Option 2. Like the arguments for Issue 2-1-1, we support to use 10ms to define the requirements. 

	Ericsson
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
We slight prefer Option 1. According to our simulation results, the throughput ratio is 1.2 even if CQI delay is 14ms, we see there are enough margin.
On the other hand, since the difference between option 1 and option 2 is only the scheduling configuration, we are also ok with Option 2. 

@MediaTek, according to your simulation results in R4-2216703, even if the CQI delay is 10ms, the throughput ratio is 1.07/1.08 for higher SNR test points. We think the margin is also small. Could you check your simulation results? 

Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
We are fine with Option 1.

Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
Support the recommended WF.

Issue 2-3-1: Test configuration for RI reporting tests 
Support the recommended WF.

Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
We have also run the simulation and the result throughput ratio is as follows:
	
	CQI/RI/PMI delay
10ms
	CQI/RI/PMI delay
14ms

	FDD
	1.17
	1.06


According to our simulation results, as MediaTek points, the throughput ratio exceeds the requirements (1.05) with 14ms, but the margin is very small. We therefore think it is better to set the CQI/PMI/RI delay to 10ms. We also want to listen other companies’ view. 
We are also thinking we should align the CQI/PMI/RI parameters between CQI fading tests and RI tests. 

	Qualcomm
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
Considering that most of the companies have reported better performances with CQI delay=10ms and that it can be achieved simply with a change in scheduling, we are okay with option 2;
Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
Support recommended WF;
Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
Support recommended WF;
Issue 2-3-1: Test configuration for RI reporting tests 
Support recommended WF;
Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
Support argument as Issue 2-1-1 can be done. CQI/PMI/RI delay should be aligned between the two cases;

	Huawei
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
We slightly prefer option 1. Our simulation results show no much performance degradation can be observed for extending the CSI delay to 14ms.  We think for 10ms delay the requirements are too loose.
Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
Now we support option 2. After double checking, we don’t  see any technical reasons to violate the previous agreements.
Based on our understanding, the combination gain at the receiver side not only depends on the channel matrix but also depends on the precoding matrix. 
Taking following as an example, the optimal PMI for  is PMI index 0, the optimal PMI for  is PMI index 3. In the real implementation, BS always choose optimal PMI matrix to match the MIMO channel. Considering, PMI index 0 has been selected for CQI test, we don't see any problem to configure  to maximum the gain, we think it is common.
Another way is to change the PMI to adjust the gain at receiver side.
We support option 2
	Codebook index
	PMI
	Combination gain
for  
	Combination gain
for  

	0
	

	2
	1

	1
	

	1
	0

	2
	

	0
	1

	3
	

	1
	2




Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
Support recommended WF;
Issue 2-3-1: Test configuration for RI reporting tests 
Support recommended WF;
Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
Our simulation results are based on assumptions with 14ms CSI delay, we didn’t see any problem. We suggest to use 14ms to be aliened with CQI test

	Apple
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
Initially, we slightly preferred a CQI delay of 14ms. However, several companies have reported performance results with a CQI delay of 10ms. We are also OK with following Option 2 since it’s simply a scheduling issue
Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
We support the recommended WF
Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
We support the recommended WF
Issue 2-3-1: Test configuration for RI reporting tests 
We support the recommended WF
Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
We support a scheduling that is consistent with the outcome of Issue 2-1-1. CSI reporting parameters should be aligned. This is, if CQI delay of 10ms is decided, then Issue 2-3-2 should lean towards Option 2

	Nokia
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
Option 1. We prefer to keep the assumptions on feedback scheduling pattern as agreed in RAN4 #104-e. As companies have shown by simulation, the throughput gain is sufficient. 
Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests
We support the recommended WF. 
Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests
We support the recommended WF. 
Issue 2-3-1: Test configuration for RI reporting tests 
We support the recommended WF. 
Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz
Option 1. We prefer to keep this aligned to CQI feedback scheduling pattern given there is sufficient throughput gain according to simulations.

	MediaTek2
	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
@Huawei: 
We think 10ms is not too loose. RAN4 agreed to define CQI and RI requirements for RedCap using the same TP ratio as legacy requirements, which are “TP ratio = 1.05 for CQI requirements” and “TP ratio = 1.05 for RI requirements”. In the legacy test cases for CQI and RI, the CQI/PMI/RI delay are “8ms for FDD” and “9.5ms for TDD”. Considering RedCap TDD CQI and RI test cases, RAN4 use 9.5ms for CQI/PMI/RI delay, which is the same as legacy test cases for CQI and RI in TDD mode. 
For the newly introduced RedCap FD-FDD/HD-FDD requirements, RAN4 consider defining CQI/PMI/RI delay to be 14ms or 10ms due to the DDDSU scheduling pattern. It is noted that both 10ms and 14ms are larger than legacy 8ms/9.5ms. Also, compared to 14ms, we think 10ms is more close to 8ms/9.5ms. Therefore, if we use the same TP ratio as legacy requirements, it is reasonable to use 10ms delay which is closed to 8ms/9.5ms.



CRs/TPs comments collection
Companies can put comment provide comments for CRs by adding New comments and suggested changes with Markup in revised CRs for being easily understood. Draft CR files are available in inbox:
· [104-bis-e][323] NR_RedCap_Demod/CRs_CSI/2-x_R4-221yyyy_v00.docx
	CR/TP number
	Comments collection

	R4-2216225 (Nokia, Nokia Shanghai Bell)
	2-1: Draft CR 38.101-4 Finalization of channel quality reporting requirements under static condition for RedCap

	
	
MediaTek: For TDD cases, Table 6.2.1.2.1.1-1 and Table 6.2.2.2.1.5-1, we think CQI/RI/PMI delay should be 9.5ms. The reason is that we use TDD UL-DL pattern, FR1.30-1, which is the same as TDD UL-DL pattern in legacy TDD test cases, Table 6.2.2.2.2.1-1.

	
	 Nokia: Thanks MediaTek, we will update accordingly.

	
	

	R4-2216231 (Ericsson)
	2-2: draft CR: Correction of RedCap CSI reporting requirements

	
	Company A

	
	Company B

	
	

	R4-2216429 (Qualcomm Incorporated)
	2-3: draftCR for RedCap UE Demodulation Requirements CQI for static channel

	
	Ericsson: It depends on the conclusion of Issue 2-1-1. 

	
	Company B

	
	

	R4-2216033 (Huawei, HiSilicon)
	2-4: Draft CR: Corrections of RedCap PMI requirements

	
	Ericsson: Propose to merge 2-2 R4-2216231, e.g., FRC and notes,  
Huawei: Thanks for the comments. I will merge it.

	
	Company B

	
	

	R4-2216226 (Nokia, Nokia Shanghai Bell)
	2-5: Draft CR 38.101-4 Finalization of Rank Indicator reporting requirements for RedCap

	
	
MediaTek: For TDD cases, Table 6.4.2.2.1-1, we think CQI/RI/PMI delay should be 9.5ms. The reason is that we use TDD UL-DL pattern, FR1.30-1, which is the same as TDD UL-DL pattern in legacy TDD test cases, Table 6.4.3.2-1.

	
	Ericsson: For FDD case, CQI/RI/PMI delay depends on the conclusion of issue 2-3-2. 

	
	Nokia: Thanks MediaTek, we will update accordingly.

	R4-2216706 (MediaTek inc.)
	2-6: Draft CR to TS38.101-4, Corrections to ReCap PMI requirements

	
	Ericsson: It depends on the conclusion of Issue 2-2-1. 
We propose this draft CR focuses on channel correlation matrix in B.2.3.1.2 because Section 6.3.1 is overlapped with 2-4 R4-2216033, 

	
	Company B

	
	



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 

	Issue 2-1-1: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD

	Conclusion from GTW session 2022-10-13:
· Proposals
· Option 1:
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms
· Option 2:
· CSI-RS periodicity and offset: 10/5
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 10ms
· Agreement: Option 2 agreed
Recommendation for 2nd round:
No discussion

	Issue 2-1-2: Static channel matrix used for 1Rx UE and SNR test points for CQI reporting tests

	Conclusion from GTW session 2022-10-13:
· Proposals
· Option 1: 
· Set the static channel matrix in the frequency domain as . 
· Set the same SNR test point for both 1Rx and 2Rx UE, that is, SNR=8/9dB and SNR=14/15dB.
· Option 2: 
· Set the static channel matrix in the frequency domain as  
· Set SNR test point X=3dB lower than 2Rx test case, that is, SNR=5/6dB and SNR=11/12dB.
· Agreement: Option 2 agreed.
Recommendation for 2nd round:
No discussion

	Issue 2-2-1: MIMO correlation matrix for 1Rx UE PMI reporting tests

	Agreements:
Define the MIMO correlation matrix for 4x1 ULA high as follows:


Recommendation for 2nd round:
No discussion

	Issue 2-3-1: Test configuration for RI reporting tests 

	Agreements:
· Use following configuration for RI reporting test
· FR1 FDD
· CQI table 1
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.1-1
· FR1 TDD
· CQI table 1
· CBW/SCS: 20MHz/30kHz
· Other parameters: Reuse the parameters in Test 2 in Table 6.4.2.2-1
· FR2
· Reuse the requirements
Recommendation for 2nd round:
No discussion

	Issue 2-3-2: CQI/RI/PMI reporting delay for RI reporting tests for FDD 15kHz

	Agreements: 
Same conclusion as CQI reporting test in Issue 2-1-1. 
Recommendation for 2nd round:
No discussion




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

	R4-2216225 (Nokia, Nokia Shanghai Bell)
	To be revised
Capture the comments in the 1st round. 
For FDD CQI reporting requirements, change the parameters as follows according to the agreements in the 1st round. 
	CSI-RS
periodicity and offset
	slot
	10/5

	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/5

	CSI-IM timeConfig
periodicity and offset
	slot
	10/5

	CQI/RI/PMI delay 
	ms
	10




	R4-2216231 (Ericsson)
	Merge to R4-2216033. 

	R4-2216429 (Qualcomm Incorporated)
	Not pursued.
Option 2 is agreed in Issue 2-1-2. 

	R4-2216033 (Huawei, HiSilicon)
	To be revised
Merge R4-2216231, e.g., FRC table and notes  

	R4-2216226 (Nokia, Nokia Shanghai Bell)
	To be revised 
Capture the comments in the 1st round. 
For FDD RI reporting requirements, change the parameters as follows according to the agreements in the 1st round. 
	CSI-RS
periodicity and offset
	slot
	10/5

	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/5

	CSI-IM timeConfig
periodicity and offset
	slot
	10/5

	CQI/RI/PMI delay 
	ms
	10




	R4-2216706 (MediaTek inc.)
	To be revised
Remove 6.3.1. 



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RedCap UE demodulation and CQI reporting requirements
	Ericsson
	Capture all the agreements.

	
	Big Draft CR to 38.101-4: Correction of RedCap UE demodulation and CSI reporting requirements 
	Ericsson
	For email endorsement.



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215628
	
	Draft CR PDSCH demodulation requirements for RedCap
	Apple
	Revised
	

	R4-2216028
	
	Draft CR: Corrections of RedCap SDR requirements
	Huawei, HiSilicon
	Revised
	

	R4-2216230
	
	draft CR: Correction of RedCap UE demodulation requirements
	Ericsson
	Revised
	

	R4-2216225
	
	Draft CR 38.101-4 Finalization of channel quality reporting requirements under static condition for RedCap
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2216231
	
	draft CR: Correction of RedCap CSI reporting requirements
	Ericsson
	Merged
	Merged to R4-2216033

	R4-2216429
	
	draftCR for RedCap UE Demodulation Requirements CQI for static channel
	Qualcomm Incorporated
	Not pursued.
	

	R4-2216033
	
	Draft CR: Corrections of RedCap PMI requirements
	Huawei, HiSilicon
	Revised
	

	R4-2216226
	
	Draft CR 38.101-4 Finalization of Rank Indicator reporting requirements for RedCap
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2216706
	
	Draft CR to TS38.101-4, Corrections to ReCap PMI requirements
	MediaTek inc.
	Revised
	

	R4-2216027
	
	Simulation results for RedCap PDSCH
	Huawei, HiSilicon
	Revised
	The existing file is empty, there are some problems for uploading

	R4-2216029
	
	Simulation results for RedCap CQI requirements
	Huawei, HiSilicon
	Revised
	The existing file is empty, there are some problems for uploading

	R4-2216030
	
	Discussions on remain issues for RedCap CQI requirements
	Huawei, HiSilicon
	Revised
	The existing file is empty, there are some problems for uploading

	R4-2216031 
	
	Simulation results for RedCap RI requirements
	Huawei, HiSilicon
	Revised
	The existing file is empty, there are some problems for uploading

	R4-2216032
	
	Discussions on remain issues for RedCap RI requirements
	Huawei, HiSilicon
	Revised
	The existing file is empty, there are some problems for uploading

	R4-2216234
	
	Summary of simulation results for RedCap
	Ericsson
	Noted
	

	R4-2215625
	
	Discussion on PDSCH/SDR requirements in RedCap
	Apple
	Noted
	

	R4-2216175
	
	Simulation Results for Redcap UE Demodulation PDSCH
	Qualcomm Incorporated
	Noted
	

	R4-2216221
	
	Simulation results for Redcap PDSCH
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216232
	
	Open issues on UE demodulation requirements for RedCap
	Ericsson
	Noted
	

	R4-2216176
	
	Simulation Results for Redcap UE Demodulation PDCCH/PBCH
	Qualcomm Incorporated
	Noted
	

	R4-2216222
	
	Simulation results for Redcap PDCCH
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216223
	
	Simulation results for Redcap PBCH
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2215626
	
	Discussion on CQI requirements in RedCap
	Apple
	Noted
	

	R4-2216177
	
	RedCap UE Demodulation Requirements CQI
	Qualcomm Incorporated
	Noted
	

	R4-2216224
	
	Simulation results for RedCap CQI reporting
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2216233
	
	Open issues on CSI reporting requirements for RedCap
	Ericsson
	Noted
	

	R4-2216703
	
	Discussion on CQI requirements for RedCap
	MediaTek inc.
	Noted
	

	R4-2215627
	
	Discussion on PMI/RI requirements in RedCap
	Apple
	Withdrawn
	

	R4-2216704
	
	Discussion on PMIRI requirements for RedCap
	MediaTek inc.
	Noted
	




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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