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Introduction
The scope of this email thread is the following topics of Rel-17 Further enhancement on NR demodulation performance WI:
· MMSE-IRC receiver for inter-cell interference
· MMSE-IRC receiver for intra-cell inter-user interference
Email discussion targets for the 1st round and 2nd round 
· 1st round: 
· Discussion on open issues
· Collection of comments on MMSE-IRC MU-MIMO TPs
· Collection of comments on Draft CRs
· Collection of the simulation results
· 2nd round: 
· Discussion on open issues
· Decide the requirements according to the summary
· Revision of Draft CRs
· WFs preparation

Topic #1: MMSE-IRC receiver for inter-cell interference – Demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207799
	Apple
	Observation #1: It would be unrealistic to assume that PDCCH would be interference free in ICI scenarios or that network would co-ordinate PDCCH transmission if SSB are non-overlapping
Observation #2: We don’t expect to see any problem with out-of-sync/in-sync evaluation if there is no interference on SSB and interference on PDCCH for the SINR ranges considered for ICI requirements. 
Observation #3: We don’t expect to PDCCH decoding error in the SINR ranges considered for ICI requirements. 
Proposal #1: For interference modelling in PDCCH assume PDCCH transmission from interference cells.

	R4-2207800
	Apple
	Draft CR on PDSCH demod requirements in ICI-FDD

	R4-2208254
	Nokia, Nokia Shanghai Bell
	Observation #1: PDCCH decoding even at minimum SINR used for PDSCH demodulation requirements is good enough to give negligible impact.
Proposal #1: Use option 1 which is to reuse LTE PDSCH IRC test approach of filling unused RE’s in control region with QPSK randomly modulated symbols with random precoding. 

	R4-2208256
	Nokia, Nokia Shanghai Bell
	Simulation results on PDSCH performance for inter-cell interference

	R4-2208258
	Nokia, Nokia Shanghai Bell
	Draft CR for 38.101-4 Interference model for enhanced performance requirements

	R4-2208414
	CMCC
	Simulation results on PDSCH performance for inter-cell interference

	R4-2208415
	CMCC
	Draft CR for TS38.101-4 PDSCH TDD demodulation requirements for inter-cell interference MMSE-IRC

	R4-2209414
	China Telecom
	Observation 1: It is not practical to assume that only the PDSCH signals between cells are overlapped in the test under inter-cell interference scenarios.
Observation 2: All unallocated REs in the control region of the interference cells are filled with random QPSK signals in the LTE test setup for MMSE-IRC. There is no big difference between NR and LTE in terms of PDCCH design.
Observation 3: On each RE including the PDCCH region, the MMSE-IRC test will be executed under the SINR which is much larger than the required S(I)NR that achieves 1% Pm-dsg of PDCCH by more than 3dB. PDCCH should be very robust under the MMSE-IRC test. No testability issue will be occurred.
Proposal 1: Reuse the LTE PDSCH IRC testing approach for NR MMSE-IRC testing as specified in B.5.2 in TS 36.101: For unallocated REs in the control region, precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols.

	R4-2209415
	China Telecom
	Simulation results on PDSCH performance for inter-cell interference

	R4-2209436
	Ericsson
	Proposal 1: RAN4 to assume PDCCH transmission configuration as follow.
Option 1: Reuse the LTE PDSCH IRC testing approach.
Option 2: overlapping with interference cells.

	R4-2209437
	Ericsson
	Simulation results on PDSCH performance for inter-cell interference

	R4-2209791
	MediaTek inc.
	Proposal 1: Support option 2 to assume PDCCH transmission from interference cells. 

	R4-2209820
	Huawei, HiSilicon
	Proposal 1: Use Table 2-4 as PDCCH configurations
	PDCCH parameters
	Serving cell
	Interference cell 1
	Interference cell 2

	Number of PRBs in CORESET
	48 for FDD;102 for TDD

	Symbols with PDCCH
	2

	Number of PDCCH candidates and aggregation levels
	1/AL8
	1/AL4
	1/AL4

	CCE-to-REG mapping type
	Non interleaved

	DCI format
	DCI format 1_1

	PDCCH transmission
	CCE #0-7 (PDCCH candidate #0)
	CCE #8-15(PDCCH candidate #1)
	CCE #12:15(PDCCH candidate #2)




	R4-2209821
	Huawei, HiSilicon
	Simulation results on PDSCH performance for inter-cell interference

	R4-2209824
	Huawei, HiSilicon
	Draft CR for introduction of general applicability section of inter-cell MMSE-IRC receiver in TS 38.101-4

	R4-2209829
	Huawei, HiSilicon
	Draft CR for introduction release independence for MMSE-IRC receiver requirements

	R4-2206070R4-2210156
	Qualcomm Incorporated
	Proposal 1: Assume Option 3 (non-overlapping PDCCH) when SSB is non-colliding and Option 2 (PDCCH transmission from interference cells) when SSB is colliding. 



Open issues summary
Sub-topic 1-1: Interference model for scenario 1
Issue 1-1-1: Interference modelling in PDCCH region
· Background
· Option 1: Reuse the LTE PDSCH IRC testing approach. NR interference model to have unallocated RE’s in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports in the requirement scenario.
· Option 2: Assume PDCCH transmission from interference cells
· Option 3: Assume PDCCH transmission from interference cells and use non-overlapping PDCCH configurations. Use parameters in Table 2-4 from R4-2209820 as PDCCH configurations
· Option 4: Assume Option 3 when SSB is non-colliding and Option 2 when SSB is colliding.
· Proposals
· Option 1 (Nokia, China Telecom, Ericsson)
· Option 2 (Apple, Ericsson, MediaTek)
· Option 2a (Qualcomm) when SSB is colliding
· Option 3 (Huawei)
· Option 3a (Qualcomm) When SSB is not colliding
· Recommended WF
· Collect views on options above
· Following agreement was reached on GTW on 2022-05-12:
Further discuss between option 1 and option 2 as following:
· Option 1: NR interference model to have all the REs in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports in the requirement scenario.
· Option 2: Assume PDCCH transmission from interference cells
· Detailed PDCCH configuration on interference cells need to be further clarified


Sub-topic 1-2: Collection of simulation results
· Moderator suggests to collect the simulation results in R4-2209831 and decide the requirements according to the summary. 

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Interference model for scenario 1
	Company
	Comments

	XXX
	Issue 1-1-1: Interference modelling in PDCCH region


	China Telecom
	Issue 1-1-1: Interference modelling in PDCCH region
We should not exclude the case that PDCCH from cells are overlapped in the test, such case is always happened in real NW. Option 1 is more preferrable since it is aligned with LTE IRC testing approach. Based on our analysis, UE can always ensure correct PDCCH decoding under the agreed interference level with any of the above options.
We need more clarification on option 2 before we use it: does Opt2 means it is up to TE implementation on the AL selection, CCE index selection and PDCCH resource mapping for each cell? Which means Opt3 is also one of the possible implementations if Opt2 is agreed. It is now unclear for TE how to schedule the PDCCH in the test.
As for Option 3, we think it is artificially designed only for this test to manually avoid the ICI rather than a practical deployment (for example, why cells have to always use different AL).
As for there is proposal to align configuration of SSB and PDCCH, considering there will be fully/partially/non-overlapped PDCCH among cells in practical deployment and UE does not know it in advance, we do not see the need to ensure the SSB-based SNR always same with PDCCH SNR.

	Apple
	Issue 1-1-1: Interference modelling in PDCCH region
We support Option 2, as this would be the case in actual deployment. We can always have OCNG transmission on unused REs with Option 2 in case the PDCCH are non-overlapping based on the PDCCH configuration for interference used by TE. Is Option 2 not feasible from TE perspective? 
We don’t think it would be practical to assume that PDCCH sees no interference or that the interference depends on whether SSBs are colliding in actual network. 

	Ericsson
	Issue 1-1-1: Interference modelling in PDCCH region
We support option 1 which define PDCCH interference configuration clearly. This option can also reuse the existing OCNG models in TS38.101-4 A.5 and does not require further discussion on the detailed PDCCH configuration, e.g., CORESET configuration, aggregation levels. 
We’re also fine with option 2, but it should be noticed that further clarification will be needed in CR since the PDCCH interference configuration may be unclear to TE setting.
We don’t think further limitation in option 3 and option 4 is needed. PDCCH is robust to the interference. We also don’t think it would be practical to see no interference for PDCCH.

	Qualcomm
	Issue 1-1-1: Interference modelling in PDCCH region
As we have mentioned before, we prefer to align the PDCCH interference with SSB. This issue doesn’t change the performance requirement to be specified in RAN4. So, our preference is to set this in a way that also makes sense from RLM perspective.

	CMCC
	Issue 1-1-1: Interference modelling in PDCCH region
Option 1/2 are fine for us, provided that PDCCH decoding performance is robust enough.

	MediaTek
	Issue 1-1-1: Interference modelling in PDCCH region
We do not see a big difference between Option 1 and Option 2 and we are OK to both options. We think it is practical to model PDCCH interference. 

	Nokia
	Issue 1-1-1: Interference modelling in PDCCH region
Option 1 and 2 are more aligned with actual deployments. Assuming a particular non-colliding pattern of PDCCH in interference cells is not practical. We prefer to have option 1 because it is clearly specified how the PDCCH interference should be modelled. If option 2 is chosen, then details about PDCCH AL and other configuration parameters need to be agreed upon and we see this as too late for this work item.

	Docomo
	Issue 1-1-1: Interference modelling in PDCCH region
Our preference is Option 2, but also Option 1 is fine for us.

	Huawei
	Issue 1-1-1: Interference modelling in PDCCH region
Further discuss in next weekend



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2207800 (Apple)
	CTC: 1) Suggest to add NOTE for ‘INR’ that clarifies it refers to ‘B.X.1’ in R4-2208258. 2) If option 1 for Issue1-1 can be agreed, suggest only to capture the neighbour cell PDCCH configuration in the annex part, which is similar with LTE test requirement design.Company A

	
	Ericsson: It is not clear which cell is the serving cell UE need to receive PDSCH. It would be good to specify that cell1 is the serving cell and cells 2-3 are interference cell(s); 
What is the meaning of Enabled and Disabled on the row 3 in Table 5.2.2.1.15-2 and 5.2.3.1.15-2? ; 'Time offset between Cells' and 'Frequency shift between Cells' are confusing. Suggest to say 'Time offset from Cell 1' or 'Time offset from the serving cell'. 
Why there are some parameter differences between test 1-1 and 1-2 of the interfering cells, for ex. transmission rank, SSB configuration.Company B

	
	Qualcomm: It will be good to mention that all cells have same BW/SCS.

	R4-2208258 (Nokia, Nokia Shanghai Bell)
	Company ACTC: We slightly prefer to capture the exact rank probability values only within test requirement part to make the interference modeling part more generic.

	
	Ericsson: 
Not sure 'TDRA (time domain resource allocation)' is commonly used in TS38.101-4.
Why it is needed to mention that the transmitted physical channels shall include PSS, SSS? shouldn't we instead mention the SSB configuration?Company B

	
	Qualcomm: It will be good to replace the reference to TS 38.214 with reference number [12]. We also prefer to capture the rank probabilities in the requirements. Current draft CRs have already captured the rank probabilities in test configuration. So, it can be removed from Annex.

	
	Nokia: 
We will make following changes and upload a revised version –
             Update reference number for TS 38.214
             Mention SSB configuration instead of PSS, SSS
Regarding the rank probability of interference cell PDSCH, we would like to check if we can have a consensus on it being in the requirements section?
@Ericsson – We agree that TDRA is not yet used in TS38.101-4. There we usually see a general “PDCH configuration”. However, we need to find an appropriate term to replace “TTI” from LTE.
During RAN4#101-bis-e meeting [	R4-2203109] we had proposed to discuss if slot or TRDA should be used to define interference cell parameters like precoder. In RAN4#102 [R4-2207436] the usage of TDRA was then no longer questioned. 
Can we try to reach consensus on the appropriate term here?
We can propose to use “TDRA”, or “time domain resource allocation”, or “TB” (albeit that this is not future proof, e.g., with PDSCH repetition), or “PDSCH resource allocation”.
We prefer to use either “TDRA”, or “time domain resource allocation”, or “PDSCH resource allocation”. Which term would be preferred by the other contributors?

	R4-2208415 (CMCC)
	CTC: 1) Suggest to add NOTE for ‘INR’ that clarifies it refers to ‘B.X.1’. 2) If option 1 for Issue1-1 can be agreed, suggest only to capture the neighbour cell PDCCH configuration in the annex part, which is similar with LTE test requirement design. 3) missing of change tracks.Company A

	
	Ericsson: No track changes in the CR even though the clauses are new.  It would be good to specify that cell1 is the serving cell and cells 2-3 are interference cell(s). Why the parameters are different for transmission rank for test 1-1 and 1-2 of the interfering cells?  PDCCH is needed.Company B

	
	Qualcomm: It will be good to mention that all cells have same BW/SCS.

	
	Thanks for all comments.
@CTC: The note for ‘INR’ will be included in the revised version.
@CTC@Ericsson: 
1. After Issue 1-1 achieving agreement, how to and where to capture the PDCCH part will be further decided.
2. Sorry for missing the change track. We will fix it in the revised version.
@Ericsson: Since there is only one interference cell in HetNet Scenario, many parameters for test 1-2(Hetnet) is N/A.
@QC: We think there are two ways to mention that all cells have same BW/SCS, either is fine for us, do companies have any suggestions?
1.  Add a note in Requirement Table 5.2.X.2.16-3.
2. Remove the parameter from Requirement Table 5.2.X.2.16-3 to Parameter Table 5.2.X.2.16-2

	R4-2209824 (Huawei, HiSilicon)
	CTC: 1) Align the clause number and test number with R4-2207800 and R4-2208415.Company A

	
	Company BApple: The agreement in R4-2120707 was:
If UE supporting both TDD and FDD with same Rx number, UE will pass test case under homogenous scenario with FDD mode, and pass test case under HetNet scenario with TDD mode.
So the applicability rule should be -> UE is only required to pass FDD Test 1-1 (5.2.X.1.15) and TDD Test 1-2 (5.2.X.2.16)


	
	Ericsson: The CR looks fine.

	
	CMCC: The wording ‘Test 2-1’ should be revisited to ‘Test 1-2’; Besides, we think the information “with same Rx number” should be reflected. For example:
If UE supporting both TDD and FDD duplex modes with 2Rx.
Only test 1-1 in clause 5.2.2.1.15 and test 1-2 in clause 5.2.2.2.16 will be applied.
If UE supporting both TDD and FDD duplex modes with 4Rx.
Only test 1-1 in clause 5.2.3.1.15 and test 1-2 in clause 5.2.3.2.16 will be applied.

	R4-2209829 (Huawei, HiSilicon)
	CTC: Should we also include new CSI test cases in B.3.3-1?Company A

	
	Company BApple: The Sub-clause numbers for the corresponding requirements need to be aligned with R4-2207800 and R4-2208415

	
	Ericsson: In the table 5.4-1 column  "Further information" The WI name is "NR_demod_enh2-Perf" is missing, obs. the WI name it is not "MMSE-IRC receiver for PDSCH..." . General comment, for "inter cell" change to cell(s) , because there could be more than one interfering cells. Two repeated sections [5.2.2.1.16] & [5.2.3.1.16] in Table B.3.3-1. shall TDD & FDD refer to same section for these scenarios or is it a typo?  



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: Interference modelling in PDCCH region

	GTW agreement: 
Further discuss between option 1 and option 2 as following:
· Option 1: NR interference model to have all the REs in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports in the requirement scenario.
· Option 2: Assume PDCCH transmission from interference cells
· Detailed PDCCH configuration on interference cells need to be further clarified
Recommendations for 2nd round:
Continue discussion in 2nd round, and the issue will be finalized in this meeting.



Discussion on 2nd round (if applicable)

Topic #2: MMSE-IRC receiver for inter-cell interference – CSI reporting requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207801
	Apple
	Proposal #1: Define the test based on SINR.
Proposal #2: Introduce CQI reporting requirements in ICI for SINR=0dB for 2RX and SINR=-3dB for 4RX.
Proposal #3: Set TP gain (γ) requirement as 2 for 2RX and 2.5 for 4RX.

	R4-2208255
	Nokia, Nokia Shanghai Bell
	Test setup methodology for signal power
Observation #1: Both SINR and SNR are feasible for defining signal power, but option 2 of using SNR is more intuitive for a tester.
SINR and T-put ratio for 2 Rx
Proposal #1: Use SINR of -2 and TP ratio (γ) value of 1.5 for 2 Rx CQI reporting requirements
SINR and T-put ratio for 4 Rx
Proposal #2: Use SINR of -2 and TP ratio (γ) value of >1.5 for 4 Rx CQI reporting requirements

	R4-2208257
	Nokia, Nokia Shanghai Bell
	Simulation results for inter-cell MMSE-IRC CQI requirements

	R4-2209413
	China Telecom
	Observation 1: The SNR will be changed while executing the CQI test with MMSE-IRC under ICI scenario.
Observation 2: 3dB S(I)NR difference between 2Rx and 4Rx is considered in all the existing UE CQI reporting test requirements in TS38.101-4.
Observation 3: Lower SINR is used for LTE IRC based CQI reporting test for 4Rx (9.9.2.1 in 36.101) compared with that of 2Rx (9.3.5.1 in 36.101).
Observation 4: From companies’ simulation results summarized, TP ratio is larger than 2.0 in the SINR range [2, -6] dB for 4Rx cases, and in the SINR range [-2, -6]dB for 2Rx cases.
Proposal 1: SINR based requirement definition is more preferable.
Proposal 2: Set SINR requirement as -2 or -3 dB for 2Rx, and -5 or -6 dB for 4Rx.
Proposal 3: TP ratio requirement as 2.0 for both 2Rx and 4Rx.

	R4-2209438
	Ericsson
	Proposal 1: RAN4 to define CQI reporting test with SINR=-2dB for 2Rx.
Proposal 2: RAN4 to define CQI reporting test metric with =2 for 2Rx.
Proposal 3: RAN4 to define CQI reporting test with SINR=-2dB for 4Rx.
Proposal 4: RAN4 to define CQI reporting test metric with =2 for 4Rx.

	R4-2209439
	Ericsson
	Simulation results for inter-cell MMSE-IRC CQI requirements

	R4-2209441
	Ericsson
	draftCR on CSI reporting test case (TDD)

	R4-2209792
	MediaTek inc.
	Proposal 1: We support to define test based on SNR, where SNR and INR values are used to define test cases.
Proposal 2: We suggest using SINR = -2 dB, γ = 2 for both 2Rx and 4Rx. If it is agreed to have SINR requirement for 4Rx should be lower than that for 2Rx. We suggest using SINR = 0 dB, γ = 2 for 2Rx and SINR = -3 dB, γ = 2 for 4 Rx.

	R4-2209822
	Huawei, HiSilicon
	Proposal 1: Define test based on SINR
Proposal 2: Use SINR=-2dB for 2RX
Proposal 3: Use 2 for T-put gain for 2RX
Proposal 4: Use SINR=-2dB for 4RX
Proposal 5: Use 2 or 1.5 as T-put gain for 4RX

	R4-2209823
	Huawei, HiSilicon
	Simulation results for inter-cell MMSE-IRC CQI requirements

	R4-2209529
	Qualcomm Incorporated
	draftCR on CSI reporting test case (FDD)

	R4-2210158
	Qualcomm Incorporated
	Proposal 1: Use throughput ratio of 1.5 for both 2Rx and 4Rx.



Open issues summary
Sub-topic 2-1: Test setup, test points and requirements
Issue 2-1-1: Test setup methodology for signal power
· Background
· Option 1: Define test based on SINR
· Option 2: Define test based on SNR
· Proposals
· Option 1 (Apple, Nokia, China Telecom, Ericsson, Huawei)
· Option 2 (MediaTek)
· Recommended WF
· Check whether Option 1 can be considered based on majority companies views
· Following agreement was reached on GTW on 2022-05-12:
Option 1 agreed

Issue 2-1-2: SINR for 2 Rx
· Background
· Option 1: -2 dB
· Option 2: 0dB or -1 dB
· Proposals
· Option 1 (Nokia, China Telecom, Ericsson, Huawei)
· Option 1a (MediaTek): Option 1; or Option 2 if SINR for 4Rx should be lower than that for 2Rx
· Option 2 (Apple): 0 dB
· Recommended WF
· Check whether Option 1 (SINR = -2dB) can be considered based on majority companies views
· Following agreement was reached on GTW on 2022-05-12:
· Option 1: -2 dB agreed
· 

Issue 2-1-3: T-put gain for 2 Rx
· Background
· Option 1: 2
· Option 2: 1.5
· Proposals
· Option 1 (Apple, China Telecom, Ericsson, Huawei, MediaTek)
· Option 2 (Nokia, Qualcomm)
· Recommended WF
· Check whether Option 1 (γ = 2.0) can be considered based on majority companies views

Issue 2-1-4: SINR for 4 Rx
· Background
· Option 1: -2 dB
· Option 2: SINR requirement for 4Rx should be lower than that for 2Rx
· Option 2a: Consider 3 dB difference for 2 and 4 Rx requirements.
· Proposals
· Option 1 (Nokia, Ericsson, Huawei, MediaTek): -2 dB
· Option 2 (Apple, China Telecom, MediaTek): SINR for 2Rx (Issue 2-1-2) – 3dB. 
· Recommended WF
· Discuss first whether 2Rx and 4Rx requirements should be defined for same or different SINR values
· Following agreement was reached on GTW on 2022-05-12:
· Option 1: -2 dB agreed

Issue 2-1-5: T-put gain for 4 Rx
· Background
· Option 1: 2.5
· Option 2: 2
· Option 3: 3
· Option 4: 1.5
· Proposals
· Option 1 (China Telecom, Ericsson, MediaTek, Huawei, Nokia): 2
· Option 2 (Apple, Nokia): 2.5
· Option 3 (Qualcomm, Huawei): 1.5
· Recommended WF
· Decide from [1.5, 2.0 or 2.5] after agreement on SINR test point for 4Rx

Sub-topic 2-2: Collection of simulation results
· Moderator suggests to collect the simulation results in R4-2209443 and decide the requirements according to the summary. 

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1: Test setup, test points and requirements 
	Company
	Comments

	XXX
	Issue 2-1-1: Test setup methodology for signal power

Issue 2-1-2: SINR for 2 Rx

Issue 2-1-3: T-put gain for 2 Rx

Issue 2-1-4: SINR for 4 Rx

Issue 2-1-5: T-put gain for 4 Rx


	China Telecom
	Issue 2-1-1: Test setup methodology for signal power
Option 1.
Issue 2-1-2: SINR for 2 Rx & Issue 2-1-3: T-put gain for 2 Rx
Based on the simulation results, for 2Rx, -2 dB with TP gain of 2.0 should be reasonable for all companies. We would also like to point it out that TP ratio of 1.8 is used for LTE IRC-based CQI tests. It is not preferrable to have a even lower TP ratio requirement in NR.
Issue 2-1-4: SINR for 4 Rx & Issue 2-1-5: T-put gain for 4 Rx
In NR, 3 dB margin for 2Rx and 4Rx is used for CQI tests. And in LTE IRC-based CQI tests, -2 dB is used for 2Rx and -4dB is used for 4Rx. 
Therefore, for 4Rx, we can accept SINR within [-4, -6]dB with TP gain 2.0 or 2.5.

	Apple
	Issue 2-1-1: Test setup methodology for signal power
We support option 1.
Issue 2-1-2: SINR for 2 Rx & Issue 2-1-3: T-put gain for 2 Rx
If same SINR is used for 2RX and 4RX, then we are fine with SINR -2 dB; TP gain: 2.5
If different SINR are used for 2RX and 4RX, Define Requirements with 2RX at SINR= 0dB; TP gain: 2

Issue 2-1-4: SINR for 4 Rx  & Issue 2-1-5: T-put gain for 4 Rx
If same SINR is used for 2RX and 4RX, then we are fine with SINR -2 dB; TP gain: 2.5
If different SINR are used for 2RX and 4RX, Define Requirements with 4RX at SINR= -3dB; TP gain: 2.5





	Ericsson
	Issue 2-1-1: Test setup methodology for signal power
Option 1. Support the recommended WF. 

Issue 2-1-2: SINR for 2 Rx
Option 1. Support the recommended WF. 

Issue 2-1-3: T-put gain for 2 Rx
Option 1. Support the recommended WF. 

Issue 2-1-4: SINR for 4 Rx
Option 1. 
As a compromise solution, we’re also fine with -4dB if companies have concern on the same SINR used between 2 Rx and 4 Rx.

Issue 2-1-5: T-put gain for 4 Rx
Option 1. It should be decided based on the simulation results after we agree with the SNR test point. 

	Qualcomm
	Issue 2-1-1: Test setup methodology for signal power
Support Option 1
Issue 2-1-2: SINR for 2 Rx
Support Option 1.
Issue 2-1-3: T-put gain for 2 Rx
Based on our current results, we cannot meet the thpt ratio of 2.0 for TDD. So, we still prefer Option 2.
Issue 2-1-4: SINR for 4 Rx
Support Option 1.
Issue 2-1-5: T-put gain for 4 Rx
Support Option 3.

	MediaTek
	Issue 2-1-1: Test setup methodology for signal power
We slightly prefer Option 2 to make the test cases more clear with SNR definition. If all the other companies think it is clear enough to define test case with SINR definition, we are OK to Option 1. 
 
Issue 2-1-2: SINR for 2 Rx
Support the recommended WF.

Issue 2-1-3: T-put gain for 2 Rx
Support the recommended WF.

Issue 2-1-4: SINR for 4 Rx & Issue 2-1-5: T-put gain for 4 Rx
We support to use the same SINR for 4R, i.e., SINR = -2dB, TP ratio = 2. However, to move forward, we can compromise to SINR = -4dB, TP ratio = 2.5.

	Nokia
	Issue 2-1-1: Test setup methodology for signal power
We are ok with proposed way forward of using SINR for defining tests
Issue 2-1-2: SINR for 2 Rx
We are ok with proposed way forward of using option 1 (-2dB SINR)
Issue 2-1-3: T-put gain for 2 Rx
Throughput gain of 2dB is ok for us, provided that a higher gain or lower SINR is chosen for 4 Rx.
Issue 2-1-4: SINR for 4 Rx
We propose to have same SINR value for both 2 Rx and 4 Rx (option 1). We can also compromise to slightly lower (i.e., -3dB) for 4 Rx.

	Docomo
	Issue 2-1-1: Test setup methodology for signal power
We support Option 1.
Issue 2-1-2: SINR for 2 Rx
We support the recommended WF.
Issue 2-1-4: SINR for 4 Rx
We think that the SINR requirement for 4Rx should be lower than that for 2Rx.

	Huawei
	Issue 2-1-3: T-put gain for 2 Rx
Option 1
Issue 2-1-5: T-put gain for 4 Rx
Option 1




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209441 (Ericsson)
	CTC: 1) Suggest to add NOTE for ‘INR’ that clarifies it refers to ‘B.X.1’ in R4-2208258. 2) B.2.3.1 in 38101-4 also defines the correlation matrix for 1Tx, so we think ULA Low can be applicable for both serving and the neighbor cell (similar as R4-2209529)Company A

	
	Company BQualcomm: Test Number should be added, similar to existing tests.

	
	

	R4-2209529 (Qualcomm)
	CTC: Suggest to add NOTE for ‘INR’ that clarifies it refers to ‘B.X.1’ in R4-2208258.Company A

	
	Company BApple: Num CSI-RS ports for ZP CSI-RS is 6 for Cell 2 which is not supported. Should it be 2 or 4?

	
	Ericsson: In 6.2.2.1.2.3 is it” based on intra-cell interference mitigation receiver.” Or “based on inter-cell interference mitigation receiver.”? Same comment on  6.2.3.1.2.3 in Table 6.2.2.1.2.3-1, define what is cell 1 and cell2 ? for ex. serving cell and interference cell. What is the Sub-band Size of cell 2? Sections 6.2.2.1.2.3 & 6.2.3.1.2.3 both stating “Minimum requirement for wideband CQI reporting with inter-cell interference”

	
	Qualcomm:
To CTC: Thank you. We will add a note.
To Apple: Thank you for pointing that out. We will correct it to 4.
To Ericsson: It should be inter-cell interference mitigation receiver since those are two different cells where one is serving and other is interfering. 
We will clarify the serving and interfering in the revision. 
Since UE will not report CSI to interfering cell, we are not sure why subband size for neighboring cell is needed. Can you please clarify?
For the titles of two sections, we are following the existing requirements in the spec where title is same between 2Rx and 4Rx. It can be distinguished from each other by parent clause of 2Rx and 4Rx. I hope this is ok.



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: Test setup methodology for signal power
	GTW agreement: 
· Define test based on SINR

	Issue 2-1-2: SINR for 2 Rx

	GTW agreement: 
· Option 1: -2 dB


	Issue 2-1-3: T-put gain for 2 Rx
	Tentative agreements: N/A
Candidate options:
· Option 1: 2
· Option 2: 1.5
Recommendations for 2nd round:
Companies to further check whether option 1 can be used or whether it’s possible to define different values for FDD and TDD.

	Issue 2-1-4: SINR for 4 Rx

	GTW agreement: 
· Option 1: -2 dB


	Issue 2-1-5: T-put gain for 4 Rx

	Tentative agreements: N/A
Candidate options:
· Option 1: 2.5
· Option 2: 2
· Option 3: 1.5
Recommendations for 2nd round:
Companies to further check whether option 1 can be used which seems most companies are fine in the 1st round.



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: MMSE-IRC receiver for intra-cell inter-user interference
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207802
	Apple
	Simulation results on intra cell inter-user MMSE-IRC receiver

	R4-2209412
	China Telecom
	Draft CR on PDSCH 4Rx Demod requirements for intra cell inter user interference MMSE-IRC receiver

	R4-2209416
	China Telecom
	Simulation results on intra cell inter-user MMSE-IRC receiver

	R4-2209440
	Ericsson
	Simulation results on intra cell inter-user MMSE-IRC receiver

	R4-2209442
	Ericsson
	Draft CR for MU-MIMO FRC

	R4-2209793
	MediaTek inc.
	Simulation results on intra cell inter-user MMSE-IRC receiver

	R4-2209825
	Huawei, HiSilicon
	Simulation results on intra cell inter-user MMSE-IRC receiver

	R4-2209826
	Huawei, HiSilicon
	Draft CR for introduction of MU-MIMO Beamforming model in TS 38.101-4

	R4-2209827
	Huawei, HiSilicon
	Draft CR on PDSCH 2Rx Demod requirements for intra cell inter user interference MMSE-IRC receiver

	R4-2210121
	Qualcomm Incorporated
	Simulation results on intra cell inter-user MMSE-IRC receiver



Companies views’ collection for 1st round 
Sub-topic 3-1: Collection of simulation results
· Moderator suggests to collect the simulation results in R4-2209830 and decide the requirements according to the summary. 

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209412 (China Telecom)
	Company AApple: Section numbers need to be adjusted based on other requirements. Suggest to use 5.2.X.Y.16 for FDD and  5.2.X.Y.17 for TDD
We should also have requirements with 2TX with 1+1 layers for 4RX in our understanding. The test parameters, test cases need to be updated accordingly. 

	
	Ericsson: Please align the wording with R4-2209827, especially precoding model, PDSCH DMRS configuration.
In general, the format of the definition for the test parameters in the tables are not aligned with 38.101-4? See for example Table 5.2-1 in 38.101-4. What is the difference between section 5.2.3.1.15 and 5.2.3.2.16 both called “Minimum requirements for PDSCH under intra-cell inter-user interference”. In table 5.2.3.1.15-2, why name the parameters “Target PDSCH” and “Co-scheduled PDSCH” the parameters are not only about PDSCH, a suggestion, change to “Target UE” and “Co-scheduled UE”Company B

	
	

	R4-2209442 (Ericsson)
	CTC: In our understanding, the existing FRC (R.PDSCH.1-2.1 FDD and R.PDSCH.2-2.1 TDD) can be reused for rank 1+1 tests, no need to introduce new ones. 
For rank 2+2 tests, since there will be totally 4 layers and 2 CDM groups. ‘Number of DMRS REs’ should be 24 and TBS should be updated accordingly.Company A

	
	Company BApple:  Same comments as CTC.

	
	To CTC, Apple, thank you for your comments. We also noticed the error in the original CR. We will fix them and upload a new version.

	R4-2209826 (Huawei, HiSilicon)
	Company AApple: We suggest to include the additional normalization based on number of layers and antenna for the combined precoder. Is there any way to simplify the text similar to what we had in the TR? 

	
	Ericsson: the number of paired UEs " to be 'the number of co-scheduled UE' if we follow CRs R4-2209412 and R4-2209827.; 'N_ANT X N_p' to be 'N_ANT X N^n_p'. ; in the last formula.
More discussion is needed before agreeing on the CR.Company B

	
	Qualcomm: Notations need to be fixed. For example, p_n = p_n, p_n+1,.. has two kind of p_n – one on left hand side and one on the right hand side but they mean different things. So, one of them should have a different notation. Similar comment for y^(p_n)(i).

	R4-2209827 (Huawei, HiSilicon)
	CTC: 1) According to the CR work split, 4Rx related requirements should be captured in R4-2209412.
2) Add duplex mode in test parameter tables. 3) The existing R.PDSCH.2-2.1 TDD should be used for 2Rx TDD requirements in 5.2.2.17 in our understanding.Company A

	
	Company BApple: Section numbers should be adjusted based on MMSE-IRC ICI requirements. Suggest to use 5.2.X.Y.16 for FDD and  5.2.X.Y.17 for TDD
Also, this includes 4RX requirements which should be in a different sub-clause and already included in R4-2209412

	
	Ericsson: Align the wording with R4-2209412, especially precoding model, PDSCH DMRS configuration.; Not sure we need to specify the MCS of co-scheduled UEs in Table 5.2.2.1.16-3/5.2.2.1.17-3. We prefer the format in R4-2209412.
Why changing the format of the definition for the test parameters in the tables in 38.101-4? for ex. for Precoding configuration (called precoding model in the CR) the definition is “Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity” which is good enough why changing it? See for example Table 5.2-1 in 38.101-4. In Table 5.2.2.1.16-1. In purpose it is saying that Verify the PDSCH performance under 2 receive antenna while in Table 5.2.2.1.16-3 the Correlation matrix and antenna configuration for both 2x2 and 4x4?



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:



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 PDSCH demodulation and CSI requirements for inter-cell interference MMSE-IRC
	Ericsson
	All agreements will be captured in this WF

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207800
	
	Draft CR on PDSCH demod requirements in ICI-FDD
	Apple
	Revised
	

	R4-2208258
	
	Draft CR for 38.101-4 Interference model for enhanced performance requirements
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2208415
	
	Draft CR for TS38.101-4 PDSCH TDD demodulation requirements for inter-cell interference MMSE-IRC
	CMCC
	Revised
	

	R4-2209824
	
	Draft CR for introduction of general applicability section of inter-cell MMSE-IRC receiver in TS 38.101-4
	Huawei, HiSilicon
	Revised
	

	R4-2209829
	
	Draft CR for introduction release independence for MMSE-IRC receiver requirements
	Huawei, HiSilicon
	Revised
	

	R4-2209441
	
	draftCR on CSI reporting test case (TDD)
	Ericsson
	Revised
	

	R4-2209529
	
	draftCR on CSI reporting test case (FDD)
	Qualcomm Incorporated
	Revised
	

	R4-2209412
	
	Draft CR on PDSCH 4Rx Demod requirements for intra cell inter user interference MMSE-IRC receiver
	China Telecom
	Revised
	

	R4-2209442
	
	Draft CR for MU-MIMO FRC
	Ericsson
	Revised
	

	R4-2209826
	
	Draft CR for introduction of MU-MIMO Beamforming model in TS 38.101-4
	Huawei, HiSilicon
	Revised
	

	R4-2209827
	
	Draft CR on PDSCH 2Rx Demod requirements for intra cell inter user interference MMSE-IRC receiver
	Huawei, HiSilicon
	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

Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	Gaurav Nigam
	gnigam@qti.qualcomm.com

	MediaTek
	Licheng Lin
	Licheng.lin@meidatek.com

	Nokia
	Karsten Petersen
	Karsten.petersen@nokia-bell-labs.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)
