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Introduction
In this email thread for UE Demod Maintenance, the following topics will be covered:
1. Rel-15/16 Demod maintenance: UE part (4.1.6.1, 4.1.6.2)
2. Rel-17 TEI: Incorrect PMI reporting (5.3.5.1)

Topic #1: Rel-15/16 Demod maintenance: UE part
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	UE demodulation requirements

	R4-2207791
	Apple
	CR for mTRP demod requirements applicability (Rel-16)
Added applicability notes that UE is required to support at least 2 active states for the single DCI multiTRxP requirement to be applicable

	R4-2207792
	Apple
	CR for mTRP demod requirements applicability (Rel-17)
Cat A CR

	R4-2208532
	CMCC
	CR on PDSCH requirements for HST-972 and TDLC300-600
Remove the [ ] from PDSCH requirements for HST-972 and TDLC300-600 .
Moderator: Document reserved as CR instead of draftCR

	R4-2208533
	CMCC
	CR on PDSCH requirements for HST-972 and TDLC300-600
Cat A CR
Moderator: Document reserved as CR instead of draftCR

	R4-2208575
	Rohde & Schwarz
	Correction CA configuration for PDSCH demodulation
Remove Number of PUCCH RessourceGroups element from CA PDSCH test configuration since it is a Rel-16 feature.

	R4-2208576
	Rohde & Schwarz
	Correction CA configuration for PDSCH demodulation
Cat A CR

	R4-2208578
	Rohde & Schwarz
	Discussion on scheduling conflicts in UE performance RMCs
Observation 1: All slots in the Performance RMCs are filled with PDSCH, except for the ones with SSB/PBCH. 
Observation 2: SIB1 transmission collides with PDSCH for all performance TCs, since all DL slots are filled with PDSCH, except for the slots with SSB/PBCH.
Observation 3: For Tx/Rx TCs the issue does not exist, since here no DL transmission is scheduled for slots where SIB1 is expected.
Proposal: Update the the Annex A.3.1 of TS 38.101-4 to resolve the scheduling conflict between SIB1 and PDSCH.


	R4-2209851
	Huawei, HiSilicon
	draftCR: Updates to test parameters for NR Rel-16 UE requirements (38.101-4, Rel-16)
1. Update the csi-ReportingBand configuration for Multiple PMI with 16TX Enhanced Type II Codebook.
2. Removing the brackets from propagation condition for test case 7.2.2.2.3-3
3. In table 11.1.7.1.1-1, the number of transmitted UE should be n as Note 1. Modify the paramter “0 ≤ i ≤ n” to “0 ≤ i < n”

	R4-2209852
	Huawei, HiSilicon
	draftCR: Updates to test parameters for NR Rel-16 UE requirements (38.101-4, Rel-17)
Cat A CR

	R4-2209853
	Huawei, HiSilicon
	draftCR: Modification on test parameters for FR2 SDR test (38.101-4 Rel-15)
Delete the paramter “1T4R” and “2T4R” in Table 7.5A.1-1 since FR2 bands are only applicable for 2RX

	R4-2209854
	Huawei, HiSilicon
	draftCR: Modification on test parameters for FR2 SDR test (38.101-4 Rel-16)
Cat A CR

	R4-2209855
	Huawei, HiSilicon
	draftCR: Modification on test parameters for FR2 SDR test (38.101-4 Rel-17)
Cat A CR

	R4-2209856
	Huawei, HiSilicon
	draftCR: Modification on test parameters for eMTC test (36.101 Rel-14)
Modified the IE ce-pdsch-tenProcesses-r13 to ce-pdsch-tenProcesses-r14 since 10 HARQ processes was introduced in Rel-14 rather than Rel-13

	R4-2209857
	Huawei, HiSilicon
	draftCR: Modification on test parameters for eMTC test (36.101 Rel-15)
Cat A CR

	R4-2209858
	Huawei, HiSilicon
	draftCR: Modification on test parameters for eMTC test (36.101 Rel-16)
Cat A CR

	R4-2209859
	Huawei, HiSilicon
	draftCR: Modification on test parameters for eMTC test (36.101 Rel-17)
Cat A CR

	R4-2209996
	Qualcomm Incorporated
	Draft CR on Correction in TDD LTE-NR Coexistence Tests
LTE UL-DL configuration is added in TDD LTE-NR coexistence tests.

	R4-2209998
	Qualcomm Incorporated
	Draft CR on Correction in TDD LTE-NR Coexistence Tests
Cat A CR

	CSI Reporting requirements

	R4-2207651
	Anritsu Corporation
	Draft CR to Reporting of Channel Quality Indicator (CQI) for CA
Separated CSI Report offset settings for the CSI reports for the PCell and SCell. With condition based on CA band combinations stated for the tests.

	R4-2207652
	Anritsu Corporation
	Draft CR to Reporting of Channel Quality Indicator (CQI) for CA
Cat A CR



Open issues summary
Sub-topic 1-1
Scheduling conflicts in UE performance RMCs
During implementation of NR SA performance Test Cases an issue in the corresponding RMCs for UE testing has been observed with respect to collisions between SIB1 and PDSCH scheduling, which leads to undefined UE behaviour and devices potentially failing the test cases.
Issue 1-1: TBA
· Proposals
· Option 1: Update the the Annex A.3.1 of TS 38.101-4 to resolve the scheduling conflict between SIB1 and PDSCH (R&S)
· Option 2: No update is needed
· Recommended WF
· Collect companies’ views in 1st round


Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 : Scheduling conflicts in UE performance RMCs
	Company
	Comments

	Qualcomm
	We prefer not to change PDSCH scheduling because this will result into updating of peak throughput in all the RMCs. We can resolve this issue by either scheduling SIB1 on slot 0 or only scheduling SIB1 during call setup. We would also like to check with TE vendors how this issue was not seen during Rel-15 testing so far.

	Rohde & Schwarz
	Thanks Qualcomm for the comments. We are checking internally.

	Huawei
	SSB/PBCH is transmitted by PBCH, but SIB1 is transmitted by PDSCH, UE just needs to decode it as usual, we don’t know what issues will be caused?

	Apple
	We prefer not to change the RMCs as a significant number of tables are impacted. SIB1 could be scheduled to be transmitted during call set up or during SS/PBCH slots as suggested by Qualcomm. 

	Ericsson
	We are generally fine to clarify no user data is scheduled in the slots where SIB1 is scheduled. For example, LTE FRC does not include SF#5 where SIB1 transmission is assumed. 
One concern is the impact to the maximum throughput. Maybe we add one more sentence like: 
No user data is transmitted in slots where SIB1 transmissions are scheduled. These slots are not used to calculate throughput.

	Anritsu
	We experienced the same issue during Rel-15 testing. To keep the current RMC and to avoid an impact to the sampling number (i.e. test time), we’d like to propose to intentionally stop scheduling SIB1 during the test like Qualcomm mentioned. We assume this solution is not infringing the specification and this is the simplest solution.
As for the idea to schedule SIB1 at slot #0 same as SSB, we have a concern that UE may not be able to decode SIB1 correctly. In case SSB+SIB1 is scheduled at the same slot, since the resource of SSB is prioritized than SIB1 and also because SIB1 can only mapped at RBs similar to SSB, there is a possibility that we cannot keep enough resources for SIB1, which may cause whole bits of the message cannot be transmitted.
As shown in the figure below, in a case SSB and SIB1 are scheduled in the same slot, RB allocation for SSB and CORESET0(= max width of SIB1) overlaps over the frequency region.
[image: ]
  


 


CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2207791
(Apple)
	Huawei: The clarification based on RAN1 reply LS is fine for us. One comment that is not related to the updates, the UE capability supportInter-slotTDM-r16 includes maxNumberTCI-states-r16 as per RAN1 UE feature list:
supportInter-slotTDM-r16 {
supportRepNumPDSCH-TDRA-r16,
maxTBS-Size-r16,
maxNumberTCI-states-r16}
So the UE capability maxNumberTCI-states-r16 can be added as “Applicability notes”, no separate row is needed.
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	Apple: @Huawei, Thanks for the comments. The update was to add Applicability notes to Single DCI based SDM transmission for multi-TRxP (singleDCI-SDM-scheme-r16) and Single DCI based FDM Scheme-A for multi-TRxP(supportFDM-SchemeA-r16) based on RAN1 LS. The applicability based on maxNumberTCI-states-r16 was added in previous meetings. We would need a separate row as it’s a separate field.

	
	Huawei: The comments are not related to the updates you made based on RAN1 LS. We try to say the above separate rows indicate that UE needs to pass the same test cases twice? Actually UE capability supportInter-slotTDM-r16 includes maxNumberTCI-states-r16.

	R4-2208532
(CMCC)
	Company A

	
	Company B

	
	

	R4-2208575
(R&S)
	Qualcomm: We need some time to check this. Is it possible for you to clarify this more, i.e., if we remove PUCCH Resource Group, what configuration needs to be added for Rel-15 UE to be able to send ACK/NACK for CA?
Rohde & Schwarz: Thanks Qualcomm for the question. According to 38.331 and the standard configuration in 38.508-1 for test configurations, IE “pucch-cell” is absent, this leads to the UE using the PUCCH on the PCell. So in our understanding no further modifications are required besides the CR are required.

	
	Huawei: Based on our understanding, for CA, PUCCH for ACK/NACK can be transmitted on PCell or SCell in Rel-16 with the introduction of secondary PUCCH group, the test parameter “Number of PUCCH Resource Groups” is used to indicate that only primary PUCCH group is configured for test. Performance requirements for CA are introduced from Rel-16, so all related necessary configuration need to be specified. If it is not applicable for Rel-15, we should just ignore it for Rel-15 UE testing. From higher signaling configuration point of view, maybe no additional work is needed, it is just used to specify there is no secondary PUCCH group.

	
	Apple: We would like to understand why this configuration was added in Rel-16 if it was not needed for CA test cases. We would like to check if there should be any other configuration that needs to be added to be applicable for Rel-15.

	R4-2209851
(Huawei)
	Qualcomm: For change#3, we should also correct 2nd row of the table for “Active Sidelink UE(s)”.

	
	Huawei: Thanks for your comments, we will correct the index for “Active Sidelink UE(s)” in the 2nd row of the table.

	
	

	R4-2209853
(Huawei)
	Company A

	
	Company B

	
	

	R4-2209856
(Huawei)
	Company A

	
	Company B

	
	

	R4-2209996
(Qualcomm)
	Ericsson: 
It is good to add reference RAN1 specification to ‘UL DL configuration’ and ‘Special subframe configuration’, that is ‘TS36.211’. 
Precisely speaking, ‘Uplink-downlink configuration’ is the correct terminology according to TS36.211.

	
	Anritsu: Agree. Since it is not necessary to apply to whole NSA tests, may we suggest to add a condition at the beginning of note “For IntraBand EN-DC”?

	
	

	R4-2207651
(Anritsu)
	Qualcomm: The proposed values will not work for TDD cases because UE needs 4ms to process the periodic CSI report. There are following ways in which we can resolve the issue:
· Option 1: Make the report aperiodic
· Option 2: Make CSI-RS periodicity = 10ms for problematic cases and send the report on slots 18/19 in case of TDD CCs instead of slots 8/9.

	
	Huawei: To avoid the confliction of CSI report between PCell and SCell, another possible way is to configure both NZP CSI-RS resource periodicity and offset and CSI-RS reporting periodicity and offset separately. We listed the possible test configuration as following:
	Test No.
	CA and SCS combination
	NZP CSI-RS periodicity and offset (slot)
	CSI-RS report periodicity and offset (slot)

	
	
	FDD CC
	TDD CC
	PCell for PUCCH transmission (CSI report)

	1
	FDD 15 kHz + TDD 30 kHz
	5/1
	10/1
	FDD 15kHz: 5/0(FDD CC), 5/4 (TDD CC)

	2
	
	5/1
	10/1
	TDD 30kHz:20/18(FDD CC), 20/19 (TDD CC)

	3
	FDD 15 kHz + FDD 15 kHz
	5/1(CC1)
5/2(CC2)
	N/A
	FDD: 5/0(CC1), 5/1(CC2)

	4
	TDD 30 kHz + TDD 30 kHz
	N/A
	10/1(CC1)
10/2(CC2)
	TDD: 20/18(CC1), 20/19(CC2)



2022-5-12:
@Apple. Yes, maybe it is not feasible to configure 10/0 or 5/0 for NZP CSI-RS resource considering the SSB@slot#0 every 20ms periodicity. Also considering that at least 4ms for CSI-RS reporting process, Option 2 from QC proposal is feasible way to go.
We updated the configuration as above.


	
	Apple: In some cases the proposed values may not work as pointed out by Qualcomm. For Huawei’s proposal – is NZP CSI-RS with 10/0 or 5/0 possible, as we would have SSB every 20 ms?

	
	Ericsson: We are fine to update the configurations, but we suggest to add more descriptions, e.g., 
Table 6.2A.3.1.1-2: Additional test parameters for FDD CC
	CSI-Report periodicity and offset
	slot
	5/0 if configured as PCell

	
	
	5/1 if configured as SCell with FDD PCell (Test2)

	
	
	10/8 if configured as SCell with TDD PCell (Test1)



Table 6.2A.3.1.1-3: Additional test parameters for TDD CC
	CSI-Report periodicity and offset
	slot
	10/9 if configured as PCell

	
	
	10/8 if configured as SCell with TDD PCell (Test3)

	
	
	5/1 if configured as SCell with FDD PCell (Test1)





	
	Anritsu: Thanks all for multiple comments. We are currently checking the suggestions internally.



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub topic 1-1 : Scheduling conflicts in UE performance RMCs

	Tentative agreements: N/A
Candidate options:
· Option 1: Update the the Annex A.3.1 of TS 38.101-4 to resolve the scheduling conflict between SIB1 and PDSCH – do not schedule PDSCH in slots with SIB1 (R&S, Ericsson)
· This option would impact peak TP in all FRCs 
· Option 2: Do not change PDSCH scheduling – SIB1 is scheduled only during call setup (QC, Apple, Anritsu)
· Option 3: Do not change PDSCH scheduling – SIB1 is scheduled in SSB slots (QC, Apple)
· Anritsu raised concern that SIB1 might not be decoded correctly if SSB and SIB1 overlap
· Option 4: No update is needed (Huawei)

Recommendations for 2nd round:
Discuss how the issue can be resolved taking into account the other issues raised by companies. Discuss if Option 2 can be a potential solution. 




CRs/TPs
Summarized in 3.1.
Discussion on 2nd round
Companies views on open issues 
Issue 1-1: Scheduling conflicts in UE performance RMCs
· Proposals
· Option 1: Update the Annex A.3.1 of TS 38.101-4 to resolve the scheduling conflict between SIB1 and PDSCH – do not schedule PDSCH in slots with SIB1 (R&S, Ericsson)
· This option would impact peak TP in all FRCs 
· Option 2: Do not change PDSCH scheduling – SIB1 is scheduled only during call setup (QC, Apple, Anritsu)
· Option 3: Do not change PDSCH scheduling – SIB1 is scheduled in SSB slots (QC, Apple)
· Anritsu raised concern that SIB1 might not be decoded correctly if SSB and SIB1 overlap
· Option 4: No update is needed (Huawei)
· Recommended WF
· Discuss how the issue can be resolved considering the other issues raised by companies. Discuss if Option 2 can be a potential solution.

	Company
	Comments

	Rohde & Schwarz
	Thanks for all the inputs in the first round, after internal discussions, Option 2 would also be fine from our side.
Update: Since companies seem to be aligned on Option 2, we would bring a CR in the next meeting to capture this agreement in the spec.

	Huawei
	After further checking and considering the SIB1 will not be changed during the test, Option 2 is a feasible way to schedule SIB1 only during the initial setup to avoid the impact to FRC and Peak TP.

	Anritsu
	Agree with Option 2.
As proposed during the 1st round, we suppose the option 2 can cover all the concerns with option 1 and option 3. 

	 Ericsson
	We are ok with option 2 if UE does not need SIB1 reception during the test.  

	 Qualcomm
	 Ok with Option 2.

	 Apple    
	 We are fine with Option 2. 



Companies views on CRs/TPs 
	CR/TP number
	Comments collection

	Revision of R4-2207791
(Apple)
	

	
	

	
	

	
	

	
	

	R4-2208575
(R&S)
	Rohde & Schwarz: Companies needed more time in first round to check. Is the CR agreeable now?

	
	 Apple: We are fine with the change. In our understanding the number of PUCCH resource groups setting is not necessary for CA demod requirements. It is not clear why it was introduced in Rel-16. 

	
	

	
	

	
	

	Revision R4-2209851
(Huawei)
	Moderator: Proponent provided revised CR based on 1st round comments 

	
	Huawei: The revised CR has been uploaded for your review: 
Revised R4-2209851 draftCR Updates to test parameters for NR Rel-16 UE requirements (38.101-4, Rel-16).docx

	
	Qualcomm: Looks ok.


	Revision of R4-2209996
(Qualcomm)
	

	
	

	
	

	
	

	
	

	Revision of R4-2207651
(Anritsu)
	Anritsu:
We appreciate all of your comments during the 1st round.
Huawei’s listed possible configuration seems good to follow. We are OK with following Test1 and Test3 (label on Huawei’s table) for the revised CR.
[image: ]
However, we identified an issue with the Test2 and Test4 (label on Huawei’s table) part. If we consider 4ms difference from the 2nd NZP-CSI-RS (within 1 SFN) to CSI-Report, it seems Test2’s FDD CC and Test4’s TDD CC2 will not be able to consider “at least 4ms” condition for UE.
 
Scheduling diagram of their current proposal for Test2 and Test4.
 [image: ]

Figure 1: Test2 (label on Huawei’s table)
[image: ]
Figure 2: Test4 (label on Huawei’s table)
 
If we understood the conditions for NZP-CSI-RS and CSI-Report correctly, we think the following changes (for Test2 and Test4 in Huawei’s table) might be more appropriate.
· Updated also periodicity of NZP-CSI-RS to avoid confusion/redundancy of CSI-RS before CSI-Report transmission (1 CSI-RS per CC before CSI-Report).
 
[image: ]
Figure 3: Test2 (label on table)
[image: ]
Figure 4: Test4 (label on table)
[image: ]

	
	Qualcomm: In Table 6.2A.3.1.1-2, we think that NZP CSI-RS periodicity/offset should be 5/1 in case of FDD+FDD for both cells so that same RMC can be used for both cells. Can you please clarify why it needs to change to 5/2? Same comment for TDD+TDD. It should be 20/1 for both cells.
Also, it will be good to add a note to clarify that NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting periodicity/offset slots are based on the PCell SCS.

	
	Anritsu: To Qualcomm, thanks for your careful check. We’re afraid that we misunderstood the previous comment during the 1st round. If there is no need for 4ms processing time for UE in FDD+FDD case, I agree it should be 5/1 for both cells (so RMC will be the same for both cells). I will update the CR drafts accordingly.  
I also agree with TDD+TDD, it should be 20/1 for both cells since it will already suffice 4ms processing time for both cells (so RMC will be the same for both cells). I will update the CR drafts accordingly.
And last we added the proposed note in Table 6.2A.3.1.1-2 and -3.

	
	Qualcomm: For FDD+FDD, if we have CSI-RS resources for both CCs with periodicity/offset of 5/1 and send the CSI report with periodicity/offset of 5/0 and 5/1. Both CCs will have at least 4ms time for UE processing time. So, 4ms processing time still holds. I hope it addresses your comment. The current revision looks ok to us.
We just realized that CQI/RI/PMI delays will also have to be modified because for some cases, UE is taking longer than before to send the CSI report. Given the limited time left, we are ok for you to make that change in the next meeting.

	
	Anritsu: To Qualcomm, thank you for checking the revised CR and also for the further explanation. The scheduling which you explained above is matching with our understanding.
As for the correction of CQI/RI/PMI delays, if it is also acceptable to other companies, I’d like to keep it as it is for now. And we’ll check the corresponding part later after this meeting.  



Summary for 2nd round 
Open issues 
Sub topic 1-1 : Scheduling conflicts in UE performance RMCs
Tentative agreements: Do not change PDSCH scheduling – SIB1 is scheduled only during call setup 
R&S will bring CR next meeting to capture agreements in spec 
CRs/TPs
Summarized in 3.2.

Topic #2: Rel-17 TEI: Incorrect PMI reporting
In RAN#95-e the following was agreed on incorrect PMI reporting was made
· RAN4 is tasked to discuss and conclude on the following topics in Q2 to enable RAN#96 to make necessary decisions. 
· Existence and impact of the incorrect PMI reporting
· Usefulness of a demodulation requirement with no impact to other WGs.
· Discuss if it is needed to define a new UE capability, e.g., in relation to a UE reference receiver.
· Work scope and the number of RAN4 meetings needed to develop a requirement (if RAN4 has time to discuss this)

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207793
	Apple
	Observation #1: With follow CQI the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Observation #2: With fixed MCS the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Observation #3: No severe performance impact is observed with overlapping NZP CSI-RS for PMI reporting in ICI conditions. 
Proposal #1: Do not introduce PMI reporting in ICI conditions as no False PMI reporting is observed with overlapping NZP CSI-RS. 

	R4-2209690
	Ericsson
	Observation 1: When interfering cell is strong at the cell edge, the corresponding spatial covariance matrix of the interference term of the channel estimate, ,  does not only deviate from being spatially white, but it also equals to the spatial covariance of the interfering cell.
Observation 2: Due to the current NR CSI-RS design, where CSI-RS sequences of different ports are not randomized but same for multiple ports, leads to that  is very far from spatially white which causes false PMI selection.
Observation 3: Network deployments where cell planning is used for CSI-RS can only partially mitigate the problem in the general case, due to strongly interfering stray signals transmitted from cells further away which are commonly observed in e.g., metropolitan deployments.
Observation 4: Network deployment with colliding CSI-RS between all cells have significant benefits to the operator in terms of no need for such network planning, ease of network densification and evolution when adding new sites, lower reference signal overhead and low interference at low load in network. Deploying with non-colliding RS should be avoided due to these reasons. 
Observation 5: There will be no impact on other WGs with defining a demodulation requirement.
Proposal 1: RAN4 to first evaluate the impact brought by false PMI reporting solution, then discuss a proper model to reveal this issue, and consider introducing the corresponding PMI reporting requirement to resolve this issue.
Observation 6: Colliding CSI-RS with 3GPP sequence(original) has the worst performance across the whole SNR range. The throughput loss is more than 10%.
Observation 7: Non-colliding or new sequence for CSI-RS improves performance but has other drawbacks as discussed in this contribution
Observation 8: There is an obviously performance degradation when false PMI reporting configured using the ‘wrong W1 model’.

	R4-2209796
	MediaTek inc.
	[bookmark: _Hlk95756889]Observation 1: There is throughput degradation when UE report wrong PMI under the scenario of inter-cell interference.
Proposal 1: Define PMI requirements for the scenario of inter-cell interference.
Proposal 2: The test metric can be throughput ratio between follow PMI with inter-cell interference and follow PMI without interference.

	R4-2209893
	Huawei, HiSilicon
	Observation 1: This issue only exists in limited network with colliding CSI-RS configuration and very limited early UE with simplistic implementation, so the impact is also limited.
1. Reconfirm this issue before RAN4 starts any discussion on the performance requirements definition.
No need to define RAN4 performance requirements to address this issue

	R4-2208265

	Nokia, Nokia Shanghai Bell

	1. There are certain vulnerable NW configurations (1x32 port CSI-RS, fully overlapping CSI-RS resource allocation/no randomization, etc.) that in combination with very early UEs (Rel-15 initial deployment, no FD CEst smoothing) can run into pilot contamination issues at the cell edge.
The pilot contamination effect is only observed for a limited number of NW CSI-RS configurations that are not used by all (arguably: most) deployments.
Using basestation configured with non-overlapping CSI-RS in neighbouring cells should be enough to avoid the issue.
When using modern receivers with up-to-date implementation, the issue is unlikely to be seen at all.
1. Our view is, that the issue is seen in a limited number of situations due to only happening in the oldest deployed UEs, and can be avoided altogether by optimized network configuration. Hence, we do not see an immediate need for defining new requirements in RAN4.





Open issues summary
Sub-topic 2-1
The existence and impact of incorrect PMI reporting and usefulness of introducing requirements will be discussed in the first round. Based on the discussion in 1st round, we can discuss the evaluation methodology, simulation assumptions, if relevant in the 2nd round.  
Issue 2-1: Existence of the issue of incorrect PMI reporting
· Proposals
· Option 1: Issue exists in certain implementations (Huawei, Nokia)
· Option 2: Issue doesn’t exist (Apple)
· Option 3: Need to further discuss a proper model to reveal the issue (Ericsson)
· Recommended WF
· Collect companies’ views in 1st round. 

Issue 2-2: Impact of overlapping NZP CSI-RS and incorrect PMI reporting
· Proposals
· Option 1: Performance degradation is observed with ‘wrong W1 model’ or ‘wrong PMI’ reported by UE (Ericsson, MediaTek)
· Option 2: No impact is observed with overlapping vs non-overlapping NZP CSI-RS (Apple)
· Recommended WF
· Collect companies’ views in 1st round
Issue 2-3: On introducing PMI reporting requirements in ICI
· Proposals
· Option 1: Do not define requirements for PMI reporting in ICI (Apple, Huawei, Nokia)
· Option 2: Define requirements for PMI reporting in ICI (MediaTek)
· Option 2a: Define requirements after further evaluation (Ericsson)
· Recommended WF
· Collect companies’ views in 1st round
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1: Existence of the issue of incorrect PMI reporting

Issue 2-2: Impact of incorrect PMI reporting

Issue 2-3: On introducing PMI reporting requirements in ICI



	Qualcomm
	Issue 2-1: Existence of the issue of incorrect PMI reporting
We don’t have evidence from real field data whether the issue exist with the currently deployed newer UEs. Hence, we support Option 2.
Issue 2-2: Impact of incorrect PMI reporting
This issue appears to follow from Issue 2-1. We think it is necessary to first determine whether the incorrect PMI reporting issue exist in real field with newer UEs before considering its potential impact on the performance.
Issue 2-3: On introducing PMI reporting requirements in ICI
We support Option 1. We don’t have clear evidence whether the issue is seen with the newer UEs in the real field deployment. Furthermore, a few companies already submitted results stating that the issue is not observed in their evaluation. Given the limited WI time budget, we think that RAN4 should not spend time in defining PMI requirement in inter-cell scenarios.

	Huawei, HiSilicon
	Issue 2-1: Existence of the issue of incorrect PMI reporting
From our network and UE devices, we didn’t find such issue of incorrect PMI reporting. 
But based on the information provided by proponent of such issue, we think that it is caused by either overlapping CSI-RS resource configuration by network or too simplistic implementation by very early UE, further confirmation is needed whether such issue still exists in the UEs on the current market considering upgrading for early UE or new UE with proper channel estimation. Based on all UE vendors’ feedback, if such issue doesn’t exists any more, it is not necessary to discuss the performance requirements definition at all.
If still some very UEs without upgrading has such issue, the performance requirements to be defined (if agreed finally) still cannot be applied to those old UEs. 
Issue 2-2: Impact of incorrect PMI reporting
As stated above, the impact of incorrect PMI reporting only exist in certain network with overlapping CRI-RS resource configuration and very early UE with too simplistic implementation, it can be solved by proper configuration and implementation, so the overall impact is very limited and solvable with proper implementation.
Issue 2-3: On introducing PMI reporting requirements in ICI
This issue can be solved by proper implementation, by introducing new PMI reporting requirements in Rel-17 cannot be applied to those very UEs, also RAN4 is rushing for the Rel-17 finalization, we don’t think that RAN4 has enough TU to discuss this issue, the most practical and efficient way to address this issue is by implementation.

	Nokia, Nokia Shanghai Bell
	Issue 2-1: Existence of the issue of incorrect PMI reporting
In some very limited network configurations with fully overlapping CSI-RS resource allocation in combination with very early UEs (Rel-15 initial deployment, no FD CEst smoothing) this issue can be forced to show up in deployment. 
It is our understanding, that a proper NW configuration is able to mitigate the issue.

Issue 2-2: Impact of incorrect PMI reporting
We are not aware of this issue being present in deployment unless we force a vulnerable scenario. Hence currently we do not see a practical performance impact.

Issue 2-3: On introducing PMI reporting requirements in ICI
We do not see an immediate need for defining new requirements at this point in time. Our observations show the issue can occur in very limited number of situations and only for the oldest deployed UEs. In addition, it is our understanding that it can be avoided by optimized network configuration.


	MediaTek
	Issue 2-2: Impact of incorrect PMI reporting
If incorrect PMI reporting exists in real deployment, it will introduce the performance degradation.

Issue 2-3: On introducing PMI reporting requirements in ICI
We prefer to define requirements to verify the performance of UE. If some UE uses too simplistic/wrong implementation for PMI reporting, then it will fail the test.

	Apple
	Issue 2-1: Existence of the issue of incorrect PMI reporting
Option 2. Based on our evaluation, we don’t see an issue with incorrect PMI reporting with overlapping NZP CSI-RS. We would need recent field data to understand if this issue still exists and how prevalent it is. 
Issue 2-2: Impact of incorrect PMI reporting
Option 2. If the reported PMI is not computed correctly, we expect to see an impact on performance – for example random PMI vs follow PMI; or incorrect reported follow PMI. The issue brought up was that UE reports incorrect PMI in ICI conditions with overlapping CSI-RS, but if we compare overlapping and non-overlapping CSI-RS, we don’t see any performance delta between them, so we don’t think there is an issue or impact with overlapping NZP CSI-RS. 
Issue 2-3: On introducing PMI reporting requirements in ICI
Option 1. We would like to understand how introducing requirements would resolve the issue seen in the past with older UE implementation. We would like to first understand if the problem still exists in more recent deployment with newer UE implementations. Without additional information it would not be justified to define requirements in RAN4 in Rel-17. Also, if requirements are introduced, will a new UE capability also be introduced?


	Ericsson
	Issue 2-1: Existence of the issue of incorrect PMI reporting
We would like to modify the option 3 as: Issue happens on different brands of UEs and even one brand for different UEs (with different chipsets). The issue can’t be precluded for newly released UEs.
The incorrect PMI reporting issue was found in OTA testing of commercial NR UEs. This critical issue has been found related to MIMO performance of UEs near the cell edge. The issue has been detected for both 32 and 8 port CSI-RS and for two UEs with chipsets from different vendors.
Apparently, this issue happens to some brands of UEs and one brand but different UEs, since for one brand, there will be different types of chipsets for different equipment. 
In this case, we clearly see that incorrect PMI issue happens for some of the UEs. We can’t guarantee that newly released UE will not have such issue ever. 
Issue 2-2: Impact of incorrect PMI reporting
We support option 1. Wrong PMI will cause obvious PDSCH performance degradation.
From our previous evaluation results, we clearly see a performance degradation (with comparing the green line with others):
[image: ]
Meanwhile, in our contribution, we also posted our initial simulation results. From the figure below we can also see obvious performance loss when wrong PMI was reported:
[image: ]
While, different observations can happens because the interference model has not been decided. Configuring the inter-cell interference can not ensure the incorrect PMI always happens. Probably the interference model should be discussed and decided first to better reveal such incorrect PMI reporting issue.
Issue 2-3: On introducing PMI reporting requirements in ICI
We prefer option 2. 
A demodulation requirement is helpful because the false PMI reporting can bring performance lose. Introducing such requirement can be a guarantee to the performance so that to avoid the sever performance degradation brought by incorrect PMI reporting. 
We don’t seek for a CSI-RS sequence change at least in Rel-17 so no impact on RAN1. Also, we don’t intend to include any signaling so no impact on RAN2. 
Even if some chipsets do not have such issue, it could still be useful to make a requirement, since clearly this kind of problem can arise otherwise.

	T-Mobile USA
	Issue 2-1: Existence of the issue of incorrect PMI reporting
Option 1. This is a real issue that we have observed on our commercial network since 2019. 
Issue 2-2: Impact of incorrect PMI reporting
Option 1. My colleague told me “It is known that close to boresight the PMI reporting is more accurate. It’s also known that at cell edge, CSI-RS power starts diminishing and this impacts the PMI accuracy. PMI reporting essential for massive MIMO operation.  
Issue 2-3: On introducing PMI reporting requirements in ICI
Option 2: Define requirements for PMI reporting in ICI.


	AT&T
	Issue 2-1: Existence of the issue of incorrect PMI reporting
Option 1. According to the agreement on the GTW, the issue does exist but may be less prevalent today based on recent UE implementations.
Issue 2-2: Impact of incorrect PMI reporting
Option 1. When the conditions noted during the GTW exist, there is known PDSCH demod performance impact.
Issue 2-3: On introducing PMI reporting requirements in ICI
Option 2 or Option 2a: Although we are in a period where UE implementations may eliminate or lessen the impact, there are no guarantees that future UEs may not exhibit this behavior depending on implementation and new chipset entries in the market. In this case, RAN4 should have a defined performance requirement to ensure that UE implementations do not exhibit this behavior. We do understand that the RAN4 workload makes it difficult to add more tasks. We would support any development of the performance requirement as a secondary priority under TEI17.


 
Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic#2-1
	Issue 2-1: Existence of the issue of incorrect PMI reporting
Agreement in GTW session 05/12/22:
· RAN4 observed that: The issue only exists under below conditions:
· Deployment scenario: Colliding NZP-CSI-RS configured with interference cells at cell-edge 
· Improper UE implementation for channel estimation over FD (frequency domain) with CSI-RS 
· Note 1: Companies also observed such improper UE implementation not exist in newly UE implementation.

Issue 2-2: Impact of incorrect PMI reporting
Tentative agreements: Companies understanding is that if incorrect PMI is reported  in the scenario agreed under Issue 2-1, there would be an impact to the throughput and performance. 

Issue 2-3: On introducing PMI reporting requirements in ICI
4 companies think it is useful to introduce requirements for PMI reporting in ICI, as there is no way to guarantee that the issue doesn’t exist in newer UE implementations
1 company prefers this over any RAN1 based solution with CSI-RS sequence change and without new RAN2 signaling
1 company also acknowledges the impact to RAN4 workload and suggest treating it as secondary priority in TEI17
4 companies question the usefulness of introducing these requirements at this stage in Rel-17 as the issue observed in early UE implementations cannot be resolved by introducing requirements. RAN4 workload is also a concern
1 company suggests that optimized network configuration can also resolve the issue
1 company seeks clarification whether new UE capability will be introduced with these requirements
Recommendations for 2nd round:
Further discuss the following issues:
· Usefulness of introducing requirement for PMI reporting in ICI
· Other possible solutions to mitigate the issue (other than CSI-RS sequence change by RAN1)
· If new requirements are introduced
· Whether UE capability signaling should be introduced with new requirements
· Work scope and number of meetings in RAN4 for the work






Discussion on 2nd round 
Companies views on open issues 
Issue 2-3: On introducing PMI reporting requirements in ICI
· Proposals
· Option 1: Do not define requirements for PMI reporting in ICI (Apple, Huawei, Nokia)
· Option 2: Define requirements for PMI reporting in ICI (MediaTek)
· Option 2a: Define requirements after further evaluation (Ericsson)
· Recommended WF
· Further discuss the following issues:
· Usefulness of introducing requirement for PMI reporting in ICI
· Other possible solutions to mitigate the issue (other than CSI-RS sequence change by RAN1)
· If new requirements are introduced
· Whether UE capability signaling should be introduced with new requirements
· Work scope and number of meetings in RAN4 for the work
· Finalize LS to RAN on RAN4 conclusion

	Company
	Comments

	 Nokia
	Concerning the usefulness of introducing requirement for PMI reporting in ICI, we see the argument from the proponents that this can help to avoid that devices with non-FD smoothing of CHest are coming to the market again. However, since we think that the large majority of NW configurations do not let the existence of such devices become an issue, it is not necessary to test devices for such an implementation.
 
Other possible solutions to mitigate the issue, are to not configure fully overlapping NZP CSI-RS resources in the neighboring cells. We note at this point that even partially overlapping allocations should quickly reduce the occurrence of pilot contamination. Of course, there is also the solution to trust that all future devices will have the (generally performance improving) CHest FD smoothing.
 
Hence we still maintain our view that new requirement introduction is not needed.
We would also propose that the LS to plenary includes summaries of the arguments raised by both proponents and opponents.
 
 
We don't see much use for the UE capability signalling, apart from allowing test applicability rules. Since it is not present before R17, it cannot be used in the field to inform NW decisions. As such it would increase UE capability signalling without use in the field.
 
 
In case the objective is agreed, we estimate a minimum number of three RAN4 meetings to complete such requirements.
It is also not fully clear, how to create a multi-cell/BS test setup (mTRP is known but not the same), so test feasibility is another question.

	 Apple       
	On the usefulness of defining the requirements, after the comments received in the GTW session, if the issue is not that prevalent in more recent UE implementations, we don't think see it as critical for RAN4 to define requirements for this. 

Other possible solution could be to use non overlapping CSI-RS, if feasible from network configuration to avoid this issue. 

If requirements are defined for this, we support to introduce additional UE capability signalling for this for requirements applicability and also for network to use for configuring CSI-RS to avoid issue of incorrect PMI reporting.  We dont think only introducing UE capability without requirements is a good approach.

If requirements are introduced, we expect that at least 3 meetings in RAN4 are needed for this work. 
@Nokia, we assume we would use similar test set up as ICI requirements if requirements are introduced.

	 Huawei
	Still prefer Option 1: Do not define requirements for PMI reporting in ICI.
All chipset vendors joining in the GTW discussion provided feedback on the existence of this issue from their observation, i.e. the issue does not exist in their product. And based on the analysis of proponent of this issue, it only exists under certain condition with overlapping CSI-RS resource configuration and very early too simplistic UE implementation, no new UE implementation has such issue. So we wonder the meaning to define the requirements. Some companies argued that it is hard to ensure future UE has such issue, we are curious which kind of UE will degrade their implementation to face a potential performance impact.
The practical and efficient way to solve the issue for those early UE is to push their to upgrade as early as possible, any new solutions cannot be applicable to those early UE and will bring a huge workload to RAN4. Whether new UE capability signaling should be introduced can only base on RAN4 deep investigation and long discussion, it is more like a new reference receiver from our understanding, at least more than two quarter meetings are needed for this new kind of topic discussion.

	 MediaTek
	From the feedback in GTW, we know that there will have performance degradation for simplistic UE implementation. Hence, we think this requirement is quite useful to verity UE performance. If UE uses simplistic implementation, it will fail the test. Otherwise, it can pass the requirements. We are not sure whether recent or future UE implementation would encounter this issue or not. We understand that there might have no issues if NW configure non-overlapping CSI-RS. However, according to Tdoc R1-2105813, there are some benefits to use the configuration of overlapping CSI-RS, e.g., ease for cell planning, higher peak PDSCH throughput. Also, RAN4 already define CSI requirements with the configuration of overlapping CSI-RS. Therefore, we support to define PMI requirements.
 
For UE capability, we think it is not necessary to introduce UE capacity as what did for the PDSCH and CQI requirements under the scenario of inter-cell interference.

	 Ericsson
	· Usefulness of introducing requirement for PMI reporting in ICI
We understand the comments received so far and the discussion in the GTW session. One concern is that we can’t not preclude the happening of such issue in the future. Having a requirement is beneficial so that it can ensure the proper implementation for newly released UEs so that they will not to report incorrect PMI under the condition of inter-cell interference when they are at the cell edge.
· Other possible solutions to mitigate the issue (other than CSI-RS sequence change by RAN1)
Solution with non-overlapping NZP CSI-RS can resolve part of such incorrect PMI issue but this will bring the loss with increased the overhead. So, non-overlapping NZP CSI-RS is not a solution that will be implemented by the BS frequently. 
· Whether UE capability signaling should be introduced with new requirement
We are open for further discuss.
· Work scope and number of meetings in RAN4 for the work
The work scope should be within the inter-cell interference scenario with overlapping NZP CSI-RS configured. Probably 3-4 RAN4 meetings will be needed to specify such requirement.

	 AT&T
	We agree with the comments shared by MediaTek and introducing a performance requirement is useful to ensure that future UEs with different implementations do not exhibit incorrect PMI reporting. Concerning some comments that a performance requirement is not needed since recent UEs pass the test, we also have many other performance requirements in the RAN4 specification that are easily met by recent UEs. The minimum performance requirements are needed either way.
 
We would not prefer to introduce a UE capability signalling for this as it would be added as a Rel-17 performance requirement which seems to limit the need to introduce such signalling.
 
We agree with the Ericsson comments on the work scope and this could be used in the LS to RAN.

	 Nokia2
	Option 2 in the draft LS should not state an agreement. Following the plenary [RP-220948] RAN4 is not asked to make agreements to introduce requirements right now. Rather RAN4 is asked about the “Usefulness of a demod requirement with no impact to other WGs”. Hence, Option 2 should be rephrased similar to option 1, i.e., to make a statement on usefulness instead
 
In case there is no agreement, we propose to draft an option 3, which in more details describe both proponent and opponents view to support RANP decision.
This might look, for example, as follows:
Proponents of incorrect PMI requirements are claiming usefulness as
· Without requirements, future issues in deployment due to UEs with CSI-RS channel estimation without FD (frequency domain) filtering can be avoided.
· It can ensure the proper implementation for newly released UEs.
· There are some benefits to use the configuration of overlapping CSI-RS, e.g., ease for cell planning, higher peak PDSCH throughput. Also, RAN4 already define CSI requirements with the configuration of overlapping CSI-RS.
· Non-overlapping NZP CSI-RS is not a solution that will be implemented by the BS frequently.
 
Opponents of incorrect PMI requirements are refuting usefulness as
· Issues only exists under certain rare conditions with overlapping CSI-RS resource configuration and very early too simplistic UE implementation.
· Issues can be handled by NW configuration. One solution could be NW configuring non-overlapping NZP CSI-RS. Even partially overlapping NZP CSI-RS is expected to reduce pilot contamination.
· New UEs will not have the issue, hence no need to create requirements to ensure this.
New performance requirements will not be applicable to older UEs.

	Qualcomm
	We prefer Option 1: Do not define requirements for PMI reporting in ICI. 
After the discussion in GTW session, it seems the issue is not observed in the newer UE implementations, therefore we don't think it is crucial for RAN4 to define requirements. Also, defining such a requirement will be a heavy workload for RAN4, which may not be justified given the current observation.


 
Summary for 2nd round 
Open issues 
Summary of discussion on introducing PMI reporting requirements in ICI:
· Usefulness of introducing requirement for PMI reporting in ICI
· 3 companies claim usefulness of introducing requirement
· 4 companies refute the usefulness of introducing requirement
· Other possible solutions to mitigate the issue (other than CSI-RS sequence change by RAN1)
· Fully or partially non-overlapping NZP CSI-RS
· Push legacy UEs to upgrade implementation
· If new requirements are introduced
· FFS whether UE capability signaling should be introduced with new requirements
· Work scope and number of meetings in RAN4 for the work – 3-4 meetings
· RAN4 will send LS to RAN on RAN4 conclusion





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

	
	LS on incorrect PMI reporting 
	Apple
	To: RAN; Cc: RAN1, RAN2



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207791
	
	CR for mTRP demod requirements applicability (Rel-16)
	Apple
	Revised
	

	R4-2208532
	
	CR on PDSCH requirements for HST-972 and TDLC300-600
	CMCC
	Agreeable - To be endorsed
	Reserved as CR instead of draftCR

	R4-2208575
	
	Correction CA configuration for PDSCH demodulation
	Rohde & Schwarz
	Return to
	

	R4-2208578
	
	Discussion on scheduling conflicts in UE performance RMCs
	Rohde & Schwarz
	Noted
	

	R4-2209851
	
	draftCR: Updates to test parameters for NR Rel-16 UE requirements (38.101-4, Rel-16)

	Huawei, HiSilicon
	Revised
	

	R4-2209853
	
	draftCR: Modification on test parameters for FR2 SDR test (38.101-4 Rel-15)
	Huawei, HiSilicon
	Agreeable 
	

	R4-2209856
	
	draftCR: Modification on test parameters for eMTC test (36.101 Rel-14)
	Huawei, HiSilicon
	Agreeable
	

	R4-2209996
	
	Draft CR on Correction in TDD LTE-NR Coexistence Tests
	Qualcomm Incorporated
	Revised
	

	R4-2207651
	
	Draft CR to Reporting of Channel Quality Indicator (CQI) for CA
	Anritsu Corporation
	Revised
	

	R4-2207793
	
	Discussion on incorrect PMI reporting 
	Apple
	Noted
	

	R4-2209690
	
	Discussion on incorrect PMI reporting
	Ericsson
	Noted
	

	R4-2209796
	
	Discussion on PMI requirements for inter-cell interference scenario
	MediaTek inc.
	Noted
	

	R4-2209893
	
	Discussion on incorrect PMI reporting with inter-cell interference
	Huawei, HiSilicon
	Noted
	

	R4-2208265

	
	On General for FeMIMO
	Nokia, Nokia Shanghai Bell

	Noted
	




2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Status  
	Comments

	R4-2207791
	R4-2210893
	CR for mTRP demod requirements applicability (Rel-16)
	Apple
	Agreeable
	

	R4-2209996
	R4-2210894
	Draft CR on Correction in TDD LTE-NR Coexistence Tests
	Qualcomm Incorporated
	Agreeable
	

	R4-2207651
	R4-2210895
	Draft CR to Reporting of Channel Quality Indicator (CQI) for CA
	Anritsu Corporation
	Agreeable
	

	R4-2209851
	R4-2210896
	draftCR: Updates to test parameters for NR Rel-16 UE requirements (38.101-4, Rel-16)
	Huawei, HiSilicon
	Agreeable
	

	R4-2208575
	
	Correction CA configuration for PDSCH demodulation
	Rohde & Schwarz
	Agreeable
	

	R4-2210650
	R4-2211204
	LS on incorrect PMI reporting
	Apple
	Return to
	





Annex 
Contact information
	Company
	Name
	Email address

	Nokia, Nokia Shanghai Bell
	Karsten Petersen
	Karsten.petersen@nokia-bell-labs.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	Ericsson
	Jiakai Shi
	Jiakai.Shi@ericsson.com

	Anritsu
	Osamu Yamashita
	Osamu.Yamashita@anritsu.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	AT&T
	Ron Borsato
	ronald.borsato@att.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)
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