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Introduction
Rel-17 NR FeMIMO WI is a RAN1 leading WI with below major enhancement in RAN1 area
· Enhancement on multi-beam operation 
· Enhancement on multi-TRP
· Enhancement on SRS
· Enhancement on CSI reporting
In the last meeting, the test setup of performance requirement of NR FeMIMO was under discussion.
In practical, the scope of this email discussion is indicated as follows agenda:
· UE Demodulation and CSI requirements (4.5.3)
· Demodulation requirement (4.5.3.1)
· Enhancement on HST-SFN scenario (4.5.3.1.1)
· Enhancement on Multi-TRP (4.5.3.1.2)
· CSI requirement (4.5.3.2)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Finalize requirement of UE demodulation and CSI parts test cases and related CR updated
· 2nd round: Finalize requirement of UE demodulation and CSI parts test cases and related CR.

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

	Samsung (Moderator)
	Yunchuan Yang
	yc0301.yang@samsung.com

	Ericsson
	Jiakai Shi
	Jiakai.shi@ericsson.com

	Samsung
	Lili Wang
	lili008.wang@samsung.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: Demodulation requirement for Multi-TRP enhancement
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2215538
	Nokia, NSB
	Draft CR for 38.101-4 FeMIMO Applicability of Requirements

	R4-2215597
	Apple
	Proposal 1 Define the requirements with an extra margin based on the span in results due to different receiver assumption.

	R4-2215874
	Qualcomm
	Simulation results on multi-TRP PDCCH tests

	R4-2215876
	Qualcomm
	Observation 1: The performance gap owing to different receiver assumptions is around 1.6dB.
Observation 2: Usually 0.5 dB margin is added to the impairment results, but there is still more than 1dB performance gap.
Proposal 1: Option 2 ([1] dB)

	R4-2215939
	MTK
	Proposal 1: We support to define PDCCH requirement for multi-TRP repetition transmission scheme with high enough additional margin to support all UE implementation assumptions.

	R4-2216005
	Huawei, HiSilicon
	Proposal 1: The decision of how much margin to be added should be based on the latest simulation results provided by companies in this meeting. No addition margin should be considered if the simulation results are well aligned.

	R4-2216006
	Huawei, HiSilicon
	Simulation results on PDCCH demodulation mTRP

	R4-2216391
	Ericsson
	Observation 1: For FDD, 2Rx, the performance gap so far between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.33dB. 
Observation 2: For FDD, 4Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.17dB.
Observation 3: For TDD, 2Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.75dB.
Observation 4: For TDD, 4Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.33dB.
Proposal 1:  More results from different companies are needed. Consider an additional 1dB margin to be added on top of alignment results if the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ is larger than 3dB but less than 4dB.

	R4-2216392
	Ericsson
	Simulation results for PDCCH enhancement for Multi-TRP

	R4-2216393
	Ericsson
	Draft CR to 38.101-4: PDCCH requirement with inter-slot repetition

	R4-2216790
	Qualcomm
	Draft CR on reference measurement channels for multi-TRP PDCCH performance 



Open issues summary
Last RAN4 meeting agreements in the WF R4-2214397
List of open issues
· Sub-topic 1-1: PDCCH requirement for Enhancement on Multi-TRP
· Issue 1-1-1: additional margin for PDCCH requirement for multi-TRP repetition transmission

Sub-topic 1-1: PDCCH requirement for Enhancement on Multi-TRP
Issue 1-1-1: additional margin requirement for multi-TRP repetition transmission 
· Observations
· Observation 1 (Qualcomm): 
· The performance gap owing to different receiver assumptions is around 1.6dB
· Usually, 0.5 dB margin is added to the impairment results, but there is still more than 1dB performance gap.
· Observation 2(Ericsson)
· For FDD, 2Rx, the performance gap so far between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.33dB. 
· For FDD, 4Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.17dB.
· For TDD, 2Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.75dB.
· For TDD, 4Rx, the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ so far is 3.33dB.
· Proposals
· Option 1 (Apple):
· Define the requirements with an extra margin based on the span in results due to different receiver assumption.
· Option 2 (Qualcomm, Ericsson, MTK, Apple): 1 dB
· Ericsson: More results from different companies are needed. Consider an additional 1dB margin to be added on top of alignment results if the performance gap between the best result of ‘with soft-combining’ and the worst result of ‘without soft-combining’ is larger than 3dB but less than 4dB.
· MTK: We support to define PDCCH requirement for multi-TRP repetition transmission scheme with high enough additional margin to support all UE implementation assumptions.
· Option 3 (Huawei):
· The decision of how much margin to be added should be based on the latest simulation results provided by companies in this meeting. No addition margin should be considered if the simulation results are well aligned.
· Recommended WF
· Agreement in the last meeting
· Specify requirements without specific receiver assumption, additional margin will be included:
· Additional margin
· Option 1: [0.8] dB
· Option 2: [1] dB
· Other options not precluded 
· Simulation results summary
· Companies are encouraged to check the simulation results, where scaling factor for PDCCH is considered?
· Results from four companies with soft-combining are well aligned within 2dB gap for soft-combining 
· Results from three companies without soft-combining are aligned within 2.5dB gap for soft-combining 
· Around 3.5dB performance gap between the best result (with soft-combing) and worst results (without soft-combining), additional 1 dB margin can be considered on top of 0.5dB margin for impairment results derivation
· Based on simulation results, encourage companies can check whether option 2 can be agreeable to move forward
· Method 1: Check the available results across with and without soft-combing

	Duplex
	Tx/RX
	HW
（w）
	MTK
wo
	MTK
w
	Apple
(w)
	QC(wo)

	E///
(w)
	E///
(wo)
	Gap (w)
	Gap (w0)
	Gap(w wo)

	FDD
	2x2
	-1.71
	1.03
	-0.59
	-1.4
	0.32
	-2.3
	-0.8
	1.71
	1.83
	-3.33

	FDD
	2x4
	-5.78
	-2.93
	-4.50
	-5.2
	-3.52
	-6.1
	-4.6
	1.6
	1.67
	-3.17

	TDD
	2x2
	-1.37
	1.15
	-0.43
	-1.2
	1.48
	-2.3
	-0.9
	1.87
	2.38
	-3.78

	TDD
	2x4
	-5.73
	-2.89
	-4.40
	-4.8
	-2.95
	-6.2
	-5.0
	1.8
	2.11
	-3.31



· Method 2: Check results without soft-combing if companies provide results for both with and without soft-combing

	Qualcomm
	Huawei
	Ericsson
	MTK
	Apple
	Average
	Span
	STD

	0.32 
	-1.71
	-0.80
	1.03
	-1.40
	-0.51
	2.74
	1.04

	-3.52 
	-5.78
	-4.60
	-2.93
	-5.20
	-4.41
	2.85
	1.05

	1.48 
	-1.37
	-0.90
	1.15
	-1.20
	-0.17
	2.85
	1.22

	-2.95 
	-5.73
	-5.00
	-2.89
	-4.80
	-4.27
	2.84
	1.15



· Additional margin
· Option 1 (MTK, Samsung, Ericsson, Apple?): [1] dB based on method 1
· Option 2 (Huawei, Nokia): [0.5] dB based on method 2
· Option 3 (QC): [2] dB
· Recommended WF:


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

	XXX
	Issue 1-1-1

	Ericsson
	We are fine with the recommended WF. 

	Samsung
	Issue1-1-1
We are fine with the recommended WF.
Btw, about the simulation summary table above, for case TDD 2x4 of QC(wo), it seems -0.22 should be corrected to 0.22.

	Apple
	Based on last meetings simulation alignment, we had a < 3dB span in results across both with and without soft combining. Now we have a much larger span. Could companies please check if they have considered 1/sqrt(2) scaling per TRP in their simulations? 
[image: ]
[image: ]
In our opinion, we should look at the span in results across all cases (w/ and w/o soft combining) and decide the additional margin.

	Qualcomm
	Issue1-1-1
Given the span of latest results (hovering around 3dB), which seems much larger than that of the previous meeting (was around 1.6 dB), in our view more than 1dB additional margin should be considered here. Since the decision was to define requirement with receive agnostic implementation, we think sufficient additional margin should be added to compensate for the implementation specific performance gap. We suggest adding 2dB additional margin.
To all: We have updated our results, which is captured in the above table under the recommended WF. Apologies for the confusion.

	Mediatek
	Issue 1-1-1
We had accidentally included additional 1/sqrt(2) scaling in our results. This error is now fixed in the latest simulation results collection.
With the fixed results from MTK and QC the span seems to be between 3.2 to 3.8 dB.
As we have agreed to define requirements to support all UE implementation assumptions, we need to select high enough additional margin. Ideal additional margin would be close to half of the span. However, we support Option 2 with 1dB additional margin, that we believe is just enough, and we consider a good compromise.

	Huawei
	Issue 1-1-1
We have agreed to define performance requirements with receiver agnostic and interesting companies can provide results based on their preference without receiver clarification in last meeting, we are curious which results are their preference for companies that submitted both results.
The main concern from some companies are to define the requirements with soft-combing that may put strict requirement for some UEs, so we can use the results without soft-combing if companies provide results for both with and without soft-combing, then we can get the following results:
	Qualcomm
	Huawei
	Ericsson
	MTK
	Apple
	Average
	Span
	STD

	0.32 
	-1.71
	-0.80
	1.03
	-1.40
	-0.51
	2.74
	1.04

	-3.52 
	-5.78
	-4.60
	-2.93
	-5.20
	-4.41
	2.85
	1.05

	1.48 
	-1.37
	-0.90
	1.15
	-1.20
	-0.17
	2.85
	1.22

	-2.95 
	-5.73
	-5.00
	-2.89
	-4.80
	-4.27
	2.84
	1.15



The agreed span to derive final performance requirements from Rel-15 is 2.5dB, now the span is a little larger than 2.5dB, we think that additional 0.5dB margin is enough.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1
We agree with Huawei's proposal. It is a reasonable compromise to use the w/o soft combining results, in cases where both w/o and w results are available, and in exchange use an additional margin of 0.5dB.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216393
(Ericsson, draft CR to 38.101-4: PDCCH requirement with inter-slot repetition)
	 Ericsson: The reference channel for TDD need to be aligned with R4-2216790.

	
	Apple: Suggest adding all the relevant parameters for mTRP transmission in the test parameters table instead of referencing another test parameter table. Also, some indication is needed that PDCCH is transmitted from both TRP – Modify note 2 of performance requirements table as – Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2. Suggest removing Note 2 in header row of table. 


	
	Nokia: 
Some elements in the tables does not use the correct styles (TAC/TAH). Neither are the headings.
Following should be changed if to fully follow the MCC guidelines:
· New sections should be named with .X at the end and table number should be updated accordingly. 


	
	Huawei: It should be intra-slot PDCCH repetition cases and we are defining FDM cases.

	R4-2216790
(Qualcomm, Draft CR on reference measurement channels for multi-TRP PDCCH performance)
	Nokia:
Some elements in the tables does not use the correct styles (TAC/TAH).
Following should be changed if to fully follow the MCC guidelines:
· New table should be named A.3.3.2.2-X.
· New reference channel should be named R.PDCCH.2-X.1 TDD
For all above we do not see the need to ask for a revision if no other issues are found.

	
	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 

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

Issue 1-1-1: additional margin requirement for multi-TRP repetition transmission 

GTW agreement
· Choose the results to derive the requirements based on the companies’ declaration of which results need to be taken into account when multiple results submitted from companies  
· The additional margin can be further discussed based the collected results 

Recommendations for 2nd round:
· Simulation results collection based on companies’ declaration for requirement derived.
· The span for ideal results for PDCCH is 2.5dB
· Additional margin can be considered as the [average span -2.5dB] = [0.9]. Encourage companies to check whether [0.9] dB is agreeable? 

	Qualcomm (WO)-
	Huawei (W)
	Ericsson
	MTK
	Apple
	Span
	STD

	0.32 
	-1.71
	-2.3
	1.03
	-1.40
	3.33
	1.27

	-3.52 
	-5.78
	-6.1
	-2.93
	-5.20
	3.17
	1.26

	1.48 
	-1.37
	-2.3
	1.15
	-1.20
	3.78
	1.49

	-2.95 
	-5.73
	-6.2
	-2.89
	-4.80
	3.31
	1.38

	
	Average: 3.4
	







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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: Demodulation requirement for Enhancement on HST-SFN scenario
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2215538
	Nokia, NSB
	Draft CR for 38.101-4 FeMIMO Applicability of Requirements

	R4-2215595
	Apple
	Observation 1: With MCS17 in HST Scheme-A max throughput is not achieved for FDD and TDD.
Proposal 1: Define requirements with MCS13 for HST Scheme-A.

	R4-2215596
	Apple
	Draft CR on PDSCH requirement for HST-SFN scheme A

	R4-2215713
	CMCC
	Updated simulation results for HST-SFN

	R4-2215726
	Samsung
	Observation1: for HST-SFN scheme A, both FDD and TDD, MCS13 related cases could achieve peak throughput, while MCS17 related cases could not achieve peak throughput.
Observation2: for HST-SFN scheme A, both FDD and TDD, MCS17 related cases could get better throughput performance than 70% of peak throughput. For FDD MCS17 case could reach 98% of peak throughput, for TDD MCS17 case could reach 88% of peak throughput.
Proposal 1: for HST-SFN scheme A, MCS17 and rank2 should be used for FDD PDSCH requirement setup, while MCS13 and rank2 should be used for TDD PDSCH requirement setup.
Proposal 2: considering the impairment margin, SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme A with single carrier
	Case Number
	Duplex
	MCS level
	Maximum Doppler(Hz)
	Antenna Configuration
	SNR(dB)

	1
	FDD
	17
	870
	2x2
	16.7

	2
	FDD
	17
	870
	2x4
	13.5

	3
	TDD
	13
	1667
	2x2
	12.0

	4
	TDD
	13
	1667
	2x4
	9.1



Observation3: for HST-SFN scheme B, both FDD and TDD, MCS13 related cases could achieve peak throughput, while MCS17 related cases could not achieve peak throughput.
Observation4: for HST-SFN scheme B, both FDD and TDD, MCS17 related cases could get better throughput performance than 70% of peak throughput. For FDD MCS17 case could reach 98% of peak throughput, for TDD MCS17 case could reach 90% of peak throughput.
Proposal 3: for HST-SFN scheme B, MCS17 and rank2 should be used for FDD PDSCH requirement setup, while MCS13 and rank2 should be used for TDD PDSCH requirement setup.
Proposal 4: considering the impairment margin, SNR point at 70% peak rate for PDSCH requirement for HST-SFN scheme B with single carrier
	Case Number
	Duplex
	MCS level
	Maximum Doppler(Hz)
	Antenna Configuration
	SNR(dB)

	1
	FDD
	17
	870
	2x2
	15.3

	2
	FDD
	17
	870
	2x4
	12.4

	3
	TDD
	13
	1667
	2x2
	11.4

	4
	TDD
	13
	1667
	2x4
	8.8





	R4-2215728
	Samsung
	Simulation results summary

	R4-2215882
	Qualcomm
	Observation 1: Peak throughput can’t be achieved for MCS17 with Rank2
Proposal 1: Option 1 (MCS 13 with Rank 2)

	R4-2215886
	Qualcomm
	Simulation results on HST-SFN Scheme A

	R4-2215887
	Qualcomm
	Simulation results on HST-SFN Scheme B

	R4-2215938
	MTK
	Observation 1: UE has problems to achieve relative throughput of higher than 90% with Rank2 MCS17.
Proposal 1: We support MCS 13 and Rank 2.

	R4-2216002
	Huawei, HiSilicon
	Proposal 1: For the test applicability rule, test different UE feature with different SCS, i.e. test HST-SFN scheme A for 15kHz and HST-SFN scheme B for 30kHz if UE support both HST SFN schemes.
Proposal 2: Select MCS 17 and rank 2 for HST SFN scheme A performance requirements definition.

	R4-2216003
	Huawei, HiSilicon
	Simulation results on UE FeMIMO demod HST-SFN

	R4-2216004
	Huawei, HiSilicon
	Draft CR on PDSCH requirement for HST-SFN scheme B

	R4-2216387
	Ericsson
	Observation 1: For MCS13, the max throughput can be reached. The SNR at 70% max throughput for each case is within a reasonable range. 
Observation 2: For MCS17, the max throughput cannot be reached.
Proposal 1: Set MCS13 for SFN Scheme A requirement

	R4-2216388
	Ericsson
	Simulation results for PDSCH requirement for HST-SFN



Open issues summary
Last RAN4 meeting agreements in the WF R4-2214397
List of open issues
· Sub-topic 2-1 PDSCH requirement for HST-SFN scheme A and scheme B
· Issue 2-1-1: MCS for HST-SFN scheme A
· Issue 2-1-2: MCS for HST-SFN scheme B
· Issue 2-1-3 Test applicability rule for scheme A and scheme B


Sub-topic 2-1: PDSCH requirement for HST-SFN scheme A and scheme B
Issue 2-1-1: MCS for HST-SFN scheme A
· Observations
· Observation 1 (Apple)
· With MCS17 in HST Scheme-A max throughput is not achieved for FDD and TDD.
· Observation 2 (Qualcomm)
· Peak throughput can’t be achieved for MCS17 with Rank2
· Observation 3(MTK)
· UE has problems to achieve relative throughput of higher than 90% with Rank2 MCS17.
· Observation 4 (Samsung)
· For HST-SFN scheme A, both FDD and TDD, MCS13 related cases could achieve peak throughput, while MCS17 related cases could not achieve peak throughput.
· For HST-SFN scheme A, both FDD and TDD, MCS17 related cases could get better throughput performance than 70% of peak throughput. For FDD MCS17 case could reach 98% of peak throughput, for TDD MCS17 case could reach 88% of peak throughput.
· Observation 5 (Ericsson)
· For MCS13, the max throughput can be reached. The SNR at 70% max throughput for each case is within a reasonable range.
· For MCS17, the max throughput cannot be reached.
· Proposals
· Option 1 (MTK, Qualcomm, Apple, Ericsson, Samsung): MCS 13 for both FDD and TDD
· Option 2 (Samsung)
· TDD:  MCS 13
· FDD:  MCS 17
· Option 3 (Huawei): MCS 17 for both FDD and TDD
· Recommended WF
· Agreement in the last meeting
· MCS 13 with Rank 2
· MCS 17 with Rank 2
· It’s encouraged companies can provide results for both options under FDD and TDD modes. 
· RAN4 will decide based on the alignment outcome among companies’ results and whether peak TP can be achieved or not.
· Simulation results summary
· Large 2 dB gap among companies results, companies are encouraged to further check the simulation results 
· Based on Marjory companies’ observation, MCS 17 is not feasible to achieve maximum throughput. Encourage company can check whether MCS 13 can be agreeable?


	Duplex & Antenna
	MCS
	Ericsson
	Samsung
	Huawei
	Apple
	MTK
	Qualcomm
	CMCC
	Gap

	
	
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	

	FDD, 2x2
	13
	8.6
	9.3
	10.74
	10.1
	8.5
	8.99
	8.8
	2.24

	FDD, 2x4
	
	5.7
	5.8
	8.14
	8.3
	6.4
	6.42
	6.2
	2.6

	TDD, 2x2
	
	10.1
	9.5
	10.83
	11.1
	11.0
	9.75
	10.2
	1.6

	TDD, 2x4
	
	7.6
	6.6
	8.27
	9.4
	8.6
	7.51
	7.4
	2.8

	FDD, 2x2
	17
	Max TP can’t be reached
	14.2
	14.86
	14.6
	17.1
	N. A
	13.2
	

	FDD, 2x4
	
	
	11.0
	12.35
	13.0
	13.3
	N.A
	10.4
	

	TDD, 2x2
	
	
	16.5
	14.80
	15.1
	19.3
	N.A
	TBA
	

	TDD, 2x4
	
	
	13.7
	12.32
	13.6
	15.0
	N.A
	TBA
	



· Recommended WF:
· Introduce HST-SFN scheme A with MCS 13 for both FDD and TDD


Issue 2-1-2: MCS for HST-SFN scheme B
· Observations
· Observation 1 (Samsung)
· For HST-SFN scheme B, both FDD and TDD, MCS13 related cases could achieve peak throughput, while MCS17 related cases could not achieve peak throughput.
· Proposals
· Option 1 (MTK, Apple, QC, Samsung): same as HST-SFN scheme A with MCS 13
· Option 2 (Samsung)
· TDD:  MCS 13
· FDD:  MCS 17
· Option 3 (Ericsson, Huawei, DCM): MCS 17
· Recommended WF
· Simulation results summary 
· Large 2 dB gap among companies results, companies are encouraged to further check the simulation results 
· Follow the same test setup with HST-SFN A?


	Duplex & Antenna
	MCS
	Ericsson
	Samsung
	Huawei
	Apple
	MTK
	Qualcomm
	CMCC
	Gap

	
	
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	SNR @ 70% max Tput
	

	FDD, 2x2
	13
	
	8.7
	
	
	7.8
	8.98
	
	1.18

	FDD, 2x4
	
	
	5.4
	
	
	5.2
	6.4
	
	1.2

	TDD, 2x2
	
	
	8.9
	
	
	8.4
	9.17
	
	0.77

	TDD, 2x4
	
	
	6.3
	
	
	5.8
	6.91
	
	1.11

	FDD, 2x2
	17
	11.2
	12.8
	13.22
	
	11.4
	N.A
	
	2.02

	FDD, 2x4
	
	8.6
	9.9
	10.42
	
	8.8
	N.A
	
	1.62


	TDD, 2x2
	
	12.2
	14.5
	13.07
	
	11.8
	N.A
	
	2.7

	TDD, 2x4
	
	9.3
	12.1
	10.30
	
	9.6
	N.A
	
	2.8



Issue 2-1-3: Test applicability rule for scheme A and scheme B
· Proposals
· Option 1 (Agreement in the last meeting, Samsung, QC, MTK, DCM, CMCC, Apple, HW (compromised)): [If UE support HST-SFN scheme A and pass the test of HST SFN scheme A, it can skip the test of HST SFN scheme B]
· Option 2 (Huawei):  
· For the test applicability rule, test different UE feature with different SCS, i.e. test HST-SFN scheme A for 15kHz and HST-SFN scheme B for 30kHz if UE support both HST SFN schemes.
· Recommended WF
· Follow the agreement in the last meeting?
· Recommended WF:
· Define the test applicability rule for HST-SFN scheme A and HST-SFN scheme B: If UE support HST-SFN scheme A and pass the test of HST SFN scheme A, it can skip the test of HST SFN scheme B

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1
Issue 2-1-2
Issue 2-1-3

	Ericsson
	Issue 2-1-1
From our observation, most of companies’ results showed that the performance of MCS17 can not reach the max throughout. Given that situation, we support option 1 to only consider MCS13 for defining requirements. 
Issue 2-1-2
We recall that we had an agreement on MCS17 for scheme B in RAN4 #102-e:
	Issue 2-3-4: MCS and Rank
· MCS 17 with Rank 2 as a baseline



Meanwhile, from our simulation results, the max Tput can be achieved with MCS17 and the SNR point at 70% max Tput is within a reasonable range. Thus, we propose to use MCS17 for both FDD and TDD.

	Samsung
	Issue 2-1-1
MCS13 is acceptable from our side.

Issue 2-1-2
It seems simulation results from Samsung is not correctly captured. I updated them inline, please check. 
It’s fine to follow the same MCS level with HST-SFN scheme A.

Issue 2-1-3
We still prefer option 1.

	Apple
	Issue 2-1-1: MCS for HST-SFN scheme A
Based on the results we think MCS17 is not feasible to define requirements and we agree to define requirements with MCS13 for HST Scheme A.
Issue 2-1-2: MCS for HST-SFN scheme B
We can use the same set up as HST scheme A and use MCS 13 for both FDD and TDD.

Issue 2-1-3: Test applicability rule for scheme A and scheme B
We prefer option 1 to confirm tentative agreement in last meeting. 

	Docomo
	Issue 2-1-2: MCS for HST-SFN scheme B
We don't have strong motivation, but it seems that there are simulation results that the scheme B reaches 70% max T-put at lower SNR than scheme A. So, we slightly prefer MCS17 for both FDD and TDD.

Issue 2-1-3: Test applicability rule for scheme A and scheme B
We prefer Option 1.

	CMCC
	Issue 2-1-3: Test applicability rule for scheme A and scheme B
Both Option 1 and Option 2 are OK for us. Option 2 is more preferred, since both schemes are tested without increasing test number.

	Qualcomm
	Issue 2-1-1: MCS for HST-SFN scheme A
Sine peak throughput can’t be achieved with MCS17, we concur with moderator’s suggestion to define requirements with MCS13 for HST Scheme A.
Issue 2-1-2: MCS for HST-SFN scheme B
For Scheme B, agree with moderators’ suggestion to use the same set up as HST scheme A and also use MCS 13 for both FDD and TDD.
Issue 2-1-3: Test applicability rule for scheme A and scheme B
We support option 1.

	MediaTek
	Issue 2-1-1: MCS for HST-SFN scheme A
We support Option 1 to use MCS13 for both FDD and TDD.
Issue 2-1-2: MCS for HST-SFN scheme B
We support to use MCS13 for both FDD and TDD as in HST-SFN scheme A.
Issue 2-1-3: Test applicability rule for scheme A and scheme B
We support Option 1. We would like to remind that adding HST-SFN scheme B test with applicability rule was already a compromise to some companies in the previous meeting.

	Huawei
	Issue 2-1-1: MCS for HST-SFN scheme A
We still prefer MCS17 for both FDD and TDD. Based on our simulation results, MCS 17 is feasible for Scheme A. If MCS13 is selected, it is meaningless to define the performance requirements since it is same as Rel-16 normal SFN, no any benefit for those enhanced functionality. Considering that some companies think maximum throughput cannot be achieved for MCS 17, we propose to use MCS 14, 15, or 16 for HST-SFN scheme A performance definition.
Issue 2-1-2: MCS for HST-SFN scheme B
We still prefer MCS17 for both FDD and TDD. Based on our simulation results, MCS 17 is feasible for Scheme B. Similar as Issue 2-1-1, other MCS that is higher than MCS 13 can be considered for the performance requirements definition.
Issue 2-1-3: Test applicability rule for scheme A and scheme B
We still think SFN scheme A and scheme B are different UE processing and there may be test coverage hole for Option 1. However, for the sake of progress, we are fine to compromise to Option 1.


 

CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2215538
(Nokia, Draft CR for 38_101-4 FeMIMO Applicability of Requirements)
	Ericsson: mTRP-PUCCH-InterSlot-r17 should be  mTRP-PDCCH-InterSlot-r17. We also wonder if there is a need to start a new table for these applicability rules since these are all for FeMIMO feature rather than HST feature.

	
	Samsung: 
For FR1 TDD of “Support for SFN scheme A for PDCCH scheduling SFN Scheme A PDSCH (sfn-SchemeA-r17)” and “Support for SFN scheme B for PDCCH scheduling SFN Scheme B PDSCH (sfn-SchemeB-r17)” in 5.1.1.3, Clause 5.2.2.1.X2 should be corrected to Clause 5.2.2.2.X2.

For FR1 FDD of “Support for PDCCH with inter-slot repetition (mTRP-PUCCH-InterSlot-r17)” in 5.1.1.3, Clause 5.3.2.2.X1 should be Clause 5.3.3.1.X1, while for FR1 TDD, Clause 5.3.3.1.X1 should be Clause 5.3.2.2.X1.

For the second additional row in 5.1.1.5, it seems Clause 5.2.2.1.X1 and Clause 5.2.2.1.X2 should be updated to Clause 5.2.2.2.X1 and Clause 5.2.2.2.X2.

Apple: Same comments as Ericsson. Suggest to have new applicability table for “Enhanced SFN Transmission schemes” 
Same comments as Samsung on section numbers. 

	
	Nokia: 
@Ericsson: Thanks for the comments. We will correct to mTRP-PDCCH-InterSlot-r17. Regarding starting a new table, we can make this change as it is also requested by Apple.
@Samsung: Thanks for highlighting the incorrect clause references. We will make the proposed corrections.

	
	Huawei: “mTRP-PUCCH-InterSlot-r17” should be mTRP-PDCCH-Repetition-r17. It should be intra-slot PDCCH repetition cases and we are defining FDM cases. There is no IE named “mTRP-PDCCH-InterSlot-r17”.
[image: ]

	R4-2215596
(Apple, Draft CR on PDSCH requirement for HST-SFN scheme A)
	Moderator:  RAN4#104b-e meeting information should be Oct instead of Aug

	
	 Ericsson: R.PDSCH.1-8.3 assumes one TRS configuration, which is assuming 6 resource elements in one slot. For multi-TRP, there should be two TRS configurations.

	
	Samsung:
For all “HST-Scheme A”, maybe it is more suitable to use “HST-SFN Scheme A”.
About the value of TCI state #3 “CSI-RS resource 6 from 'CSI-RS for tracking Resource set #3' configuration”, I guess maybe this 6 should be 9.
About formula B.3.X.5 in B.3.X, It seems this formula and the figure below (B.3.X-6) is not corresponding with each other, maybe one negative sign is needed.
Apple: Thanks for the comments, we will revise the CR. We will align the formula for Doppler shift to use fc and v like in HST-SFN Scheme B and current HST channel models. 

	
	Huawei:
1. TCI state number should be from 0 to 5.
2. CSI-RS resource 6 in TCI state 3 should be CSI-RS resource 9.
3. In Figure B.3.X-2, The maximum power should be at the position 700m rather than around 700m.
[image: ]

	R4-2216004
(Huawei, HiSilicon, Draft CR on PDSCH requirement for HST-SFN scheme B)
	Samsung:
About the value of TCI state #2 “CSI-RS resource 9 from 'CSI-RS for tracking Resource set #2' configuration”, I guess maybe this set #2 should be set #3.

	
	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 

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

	
	Issue 2-1-1: MCS for HST-SFN scheme A
GTW agreement
Introduce HST-SFN scheme A with MCS 13 for both FDD and TDD

Issue 2-1-2: MCS for HST-SFN scheme B
GTW agreement
Introduce HST-SFN scheme B with MCS 13 for both FDD and TDD

Issue 2-1-3: Test applicability rule for scheme A and scheme B
GTW agreement
If UE support HST-SFN scheme A and pass the test of HST SFN scheme A, it can skip the test of HST SFN scheme B





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: CSI reporting requirment for multi-TRP 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2215727
	Samsung
	Draft CR on PMI requirement for multi-TRP

	R4-2215728
	Samsung
	Simulation results summary

	R4-2216007
	Huawei, HiSilicon
	Proposal 1: Confirm to use the gamma value 1.6 for 8 ports.

	R4-2216008
	Huawei, HiSilicon
	Simulation results on UE FeMIMO CSI mTRP

	R4-2216389
	Ericsson
	Proposal 1:  Consider following gamma values:
	
	TP ratio (following Type I PMI /random Type I PMI)
	Proposed Gamma value

	FDD, 2Rx
	2.36
	1.6

	FDD, 4Rx
	2.82
	2.1

	TDD, 2Rx
	2.92
	2.2

	TDD, 4Rx
	3.12
	2.4




	R4-2216390
	Ericsson
	Simulation result for PMI reporting tests for multi-TRP



Open issues summary
Last RAN4 meeting agreeements in the WF R4-2214397
List of open issues
· Sub-topic 3-1: CSI reporting requirement for m-TRP transmission
· Issue 3-1-1: Gamma value

Sub-topic 3-1: CSI reporting requirement for m-TRP transmission 
Issue 3-1-1: Gamma value 
· Proposals
· Option 1 (Agreement in the last meeting, Huawei, Ericsson, QC, MTK, Samsung): [1.6]
· Option 2 (Ericsson): 
	
	TP ratio (following Type I PMI /random Type I PMI)
	Proposed Gamma value

	FDD, 2Rx
	2.36
	1.6

	FDD, 4Rx
	2.82
	2.1

	TDD, 2Rx
	2.92
	2.2

	TDD, 4Rx
	3.12
	2.4


· Recommended WF
· Simulation results summary
	
	Samsung
	Huawei
	Ericsson

	SNR point(dB)/TP ratio (following Type I PMI /random Type I PMI)
	XP High 8x2
(90%)
	XP High 8x2
(90%)
	XP High 8x2
(90%)

	FDD 2RX
	8.7 dB/2.6
	2.06
	2.36

	FDD 4RX
	5.1 dB/3.27
	2.39
	2.82

	TDD 2RX
	7.6 dB/2.96
	2.06
	2.92

	TDD 4RX
	4.9 dB/3.38
	2.38
	3.12



· Based on the simulation results summary, [1.6] should be feasible considering implementation margin. Encourage companies can check whether gamma value as 1.6 is agreeable?   
· Recommended WF:
· Capture gamma value as [1.6] for CSI reporting requirement for m-TRP transmission 
· The gamma value can be updated pending on updated simulation results before end of this meeting if any



Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	XXX
	Issue 3-1-1

	Ericsson
	We are fine with the recommended WF. 

	Samsung
	Issue 3-1-1
We are ok to use 1.6 as gamma value.

	Qualcomm
	Issue 3-1-1
We suggest keeping the gamma value within the square bracket so that if and when remaining companies submit results, the gamma value can be updated considering the new results.

	Mediatek
	Issue 3-1-1
We are fine with gamma value 1.6 with or without square brackets.

	Huawei
	Issue 3-1-1
We are OK with the recommended WF.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2215727
(Samsung, Draft CR on PMI requirement for multi-TRP)
	 Ericsson: Configuring Resource ID of CSI-RS as #1 and #2 may cause confusion since resource 1 to 8 have been defined at the beginning of this table. R.PDSCH 1-6.2 can not be used since our test requires 4 TRS resources per slot.

	
	Nokia: 
The definition of SCS and CBW in the added “Test parameters” tables are missing. We see this is most likely due to copying from PDSCH mDCI without including the additional table (PDSCH mDCI section does not include the parameters in the table as it is in the minimum requirement tables). Perhaps other parameters are missing due to that, so we suggest to re-check.

The test parameter tables are quite long, as a single configuration change w.r.t. the common parameters result in the whole parameter set to be repeated.
While this is in line with what has been done in the spec until now, we would like to get other companies input concerning abandoning this practice and only defining the exact changed configuration in the tables.

	
	Huawei: There is conflicting for two NZP CSI-RS resource.



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:
Issue 3-1-1: Gamma value 
GTW agreement
Keep the gamma value with [1.6] into draftCR.




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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



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

	
	WF on UE demodulation and CSI requirement for FeMIMO
	Samsung
	Capturing the agreement 

	
	Big CR on UE demodulation and CSI requirement for FeMIMO
	Samsung
	Big CR for Email approve



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216393

	
	draft CR to 38.101-4: PDCCH requirement with inter-slot repetition
	Ericsson
	Revised
	

	R4-2216790
	
	Draft CR on reference measurement channels for multi-TRP PDCCH performance
	QC
	Revised
	

	R4-2215538
	
	Draft CR for 38_101-4 FeMIMO Applicability of Requirements
	Nokia
	Revised 
	

	R4-2215596
	
	Draft CR on PDSCH requirement for HST-SFN scheme A
	Apple
	Revised
	

	R4-2216004
	
	Draft CR on PDSCH requirement for HST-SFN scheme B
	Huawei
	Revised
	

	R4-2215727

	
	Draft CR on PMI requirement for multi-TRP
	Samsung
	Revised
	



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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=mTRP-PDCCH-Repetition-r17 -

Indicates the support of intra-slot PDCCH repetition based on two linked SS sets
associated with corresponding CORESETS. »
This feature also includes following parameters:

nnumBD-twoPDCCH-r17 indicates the number of BDs for the two PDCCH
candidates. «

‘maxNumOverlaps-r17 indicates the maximum number of overlaps when one
of the linked PDCCH candidates uses the same set of CCEs as an individual
(unlinked) PDCCH candidate per scheduled component carrier per slot. »

o
NOTE 1: UE supports PDCCH repetition for the following (basic) PDCCH

monitoring capability: For type 1 CSS with dedicated RRC configuration,
type 3 CSS, and UE-SS, the monitoring occasion is within the first 3
OFDM symbols of a slot.

NOTE 2: For maxNumOverlaps-r17, each unique pair of overlaps is counted as

one.~

NOTE 3: This feature does not include supporting two QCL-TypeD in time-domain

overlapping CORESETSs in FR2. ~
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