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Introduction
The scope of this email thread is: 
· Discuss topics related to corrections/clarifications of NR Rel-15 requirements.
· Collect comments for Draft CRs which contain corrections for NR Rel-15 requirements defined in TSs 38.101-4, 38.104, 38.141-1 and 38.141-2
· Discuss topics related to LTE UE demodulation requirements maintenance
· Collect comments for Draft CRs which contain corrections related to LTE UE demodulation requirements maintenance in TS 36.101
Email discussion targets for the 1st round and 2nd round 
· 1st round: 
· Discuss proposals related to corrections/clarifications of Rel-15 requirements
· Collect comments for CRs which contain editorial corrections.
· Discuss proposals related to LTE UE demodulation requirements maintenance
· 2nd round:
· Collect comments for revised CRs from the 1st round.
· Collect comments for CRs with changes related to agreements for open issues from Sections 1.2, 2.2 and 3.2.
· Collect comments for WFs (if needed)
Topic #1: NR UE demodulation and CSI requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2002551
	ANRITSU LTD
	Observation 1: Correlation configuration of CQI/ PMI tests in 4 Rx cases is defined differently from 2 Rx cases.
Observation 2: There are no definitions of cross polarized MIMO correlation matrices for 2x4 and 4x4 in B.2.3.2.2 yet.
Observation 3: Correlation configuration of CQI/ PMI for 4Rx test cases was defined as “XP” deliberately and thus the corresponding MIMO correlation matrices for cross polarized 2x4 and 4x4 need to be defined in B.2.3.2.2.
Proposal 1: Proponents are encouraged to introduce the MIMO correlation matrices for cross polarized 2x4 and 4x4 cases.

	R4-2003180
	Intel Corporation
	Proposal 1: Use single antenna element mapping for PDCCH in CSI requirements.
Proposal 2: Existing DL channel signal power ratios configuration is correct and modifications are not needed.

	R4-2003699
	Huawei, HiSilicon
	Draft CR with the following changes for TS 38.101-4:
· Added the following clarification for some CQI tests:
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

	R4-2003753
	Huawei, HiSilicon
	Draft CR with the following changes for TS 38.101-4:
· Add the clarification to make the definition of EPRE power ratio clear.

	R4-2003754
	Huawei, HiSilicon
	

	R4-2004063
	Rohde & Schwarz
	Draft CR with the following changes for TS 38.101-4:
· Clarified PBCH mapping to a single antenna.
· Added PDCCH precoding to non-PDCCH tests where missing. 
· Clarified Precoding for PDCCH DMRS and PDSCH DMRS
· Added references to 38.214 for precoding.
· Updated tables in Annex C.

	R4-2004552
	Intel Corporation
	Draft CR with the following changes for TS 38.101-4:
· Added references to beamforming model in section B.4.1 for FR1 and FR2 PDSCH and PDCCH requirements
· Updated precoder configuration for FR2 PDSCH and PDCCH requirements to align with FR1 wording
· Added reference on TS 38.214 in section with beamforming model
· Added details on PBCH, SSS, PSS mapping to phtysical antenna elements

	R4-2004798
	Qualcomm Incorporated
	Proposal 1: PDCCH is precoded with random single panel Type I precoder to two physical antennas for CSI reporting requirements.
Proposal 2: Discuss whether TRS mapping to physical antennas needs to be defined in Rel-15 requirements.



Open issues summary

Issue 1-1: PDCCH mapping to physical antennas for CSI requirements
· Background/Current status:
· Agreement from RAN4#94-e (WF R4-2002534)
· Option 1: Use precoding configuration from Rel-15 PDCCH requirements
· Option 2: The PDCCH is mapped to one single physical antenna
· Proposals
· Option 1: Use precoding configuration from Rel-15 PDCCH requirements (R&S)
· Option 2: The PDCCH is mapped to one single physical antenna (Intel)
· Option 3: PDCCH is precoded with random single panel Type I precoder to two physical antennas for CSI reporting requirements. (QC)
· Recommended WF
· Discuss above options. 

Issue 1-2: DL channel signal power ratios
· Background/Current status:
· Agreement from RAN4#94-e (WF R4-2002534)
· Option 1: Modification of existing DL channel signal power ratios configuration is needed 
· Option 2: Existing DL channel signal power ratios configuration is correct
· Proposals
· Option 1: Modification of existing DL channel signal power ratios configuration is needed (R&S)
· Proposed modifications are in R4-2004063
· Option 2: Existing DL channel signal power ratios configuration is correct (Intel)
· Option 3: Add the following note in section with power ratio: “Energy per RE for individual channel or reference signal is determined by assuming that the channel is mapped to a single virtual antenna port before distributed across the physical antenna connectors equally.” (Huawei)
· Recommended WF
· Discuss above options

Issue 1-3: TRS mapping to physical antennas
· Background/Current status:
· TRS mapping to physical antenna elements is not defined in 38.101-4 for scenarios with number of transmit antenna higher than 1.
· Proposals:
· Option 1: Discuss whether TRS mapping to physical antennas needs to be defined in Rel-15 requirements. (QC)
· Recommended WF
· Discuss whether clarification of TRS mapping is needed and if yes then discuss potential options for mapping

Issue 1-4: MIMO correlation matrices for cross polarized 2x4 and 4x4 cases
· Background/Current status:
· 2x4 XP High is used for requirements is 6.2.3.1.2.1 and 6.2.3.2.2.1 and 4x4 XP High is used for requirements in 6.3.3.1.1 and 6.3.3.2.1. However, correlation matrices are not defined in Table B.2.3.2.2-2.
· Proposals:
· Option 1: Proponents are encouraged to introduce the MIMO correlation matrices for cross polarized 2x4 and 4x4 cases. (ANRITSU LTD)
· Recommended WF
· Discuss option above

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

	R&S
	Issue 1-1: Either R&S proposal or Intel proposal would be fine for us. Can QC clarify how their proposal is different from reusing current PDCCH configurations? I assume, the goal is to reuse the same configurations from 38.214.
Issue 1-2: We are not saying that the current values are incorrect, but further clarifications should be made, as detailed in our CR. For Huawei, in principle we could agree to the idea of the ratios being defined before the precoding/beamforming. Can Huawei clarify what they mean by the text in their CR, maybe by giving an example?

	Qualcomm
	Issue 1-1: Based on our simulations, for ULA Low correlation, PDCCH performance gets better as we increase number of Tx ports and opposite is true for XP High correlation. There are RI tests defined at 0dB and -2dB SNR points for 2x2 and 2x4 with ULA low correlation where mapping PDCCH to just one antenna will result into > 1% PDCCH BLER. In case of XP High PMI reporting tests, operating SNR point is usually > 0dB. So, our proposal is to map PDCCH to only 2 or 4 Tx antennas with precoding to avoid any issues with RI tests and avoid performance loss in case of > 4Tx cases in PMI reporting.
Issue 1-2: It may be useful to add a note in EPRE ratio table saying that those ratios are based on total power to avoid any confusion. I think Huawei is also trying to say the same thing but I am not sure how mapping to one virtual antenna port will work for signals with multiple ports. So, this language needs to be clarified.
Issue 1-3: Regarding TRS, our concern is same as SSB. TRS has only single port, so it should be clarified how it is mapped to multiple physical Tx antennas. 

	Huawei
	Issue 1-1: Based on the simulation results provided by Intel and the RI tests with SNR=0dB and -2dB for ULA Low, take PDCCH mapping to 2Tx is acceptable for us.
Issue 1-2: For the DL channel signal power ratios, we need to consider the following three aspects:
- The clarification of the EPRE to be applied (as specified in our CR)
- The mapping of the EPRE to the configured antenna ports (As specified by R&S and we our proposal with our intention of the EPRE clarification as below)
[image: ]
- The mapping of the configured antenna ports to the physical antennas (As we agreed in last meeting and the clarification in Intel’s CR for the precoding configuration and beamforming model definition)

Issue 1-3: TRS mapping to physical antenna is specified in the beamforming model defined in B.4.1 of TS 38.101-4: Modulation symbols  for CSI-RS resources which configured for tracking with one port are directly mapped to first physical antenna element.
Issue 1-4: We share the observation from Anritsu.

	Intel
	Issue 1-1: We support option 3. Based on our analysis, we also observed that using of multiple antennas instead of single port for PDCCH transmission allows to improve performance for scenarios with ULA Low antenna correlation and leads to performance degradation in scenarios with XPL High antenna correlation. 
Issue 1-2: Based on our understanding, most of required clarifications are already defined in TS 38.211 (different sections corresponding to different RSs) and TS 38.214 Section 4.1. Same time, probably we don’t have clarification on PDSCH/PDCCH power calculation for EPRE PDSCH/PDCCH to SSS. We suggest to use the same sentence as for SSS from 38.214:
· The downlink PDSCH/PDCCH transmit power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry the configured PDSCH/PDCCH within the operating system bandwidth.
As for Huawei proposal, definition of virtual antenna port is not clear. Mapping of Phy channels/RSs to this virtual antenna port and mapping from virtual antenna port to physical antenna ports are not defined. Also, applicability of “virtual antenna port” concept to scenarios with PDSCH MIMO layers higher then 1 is not clear. Same time, Section B.4.1 provides clear description of mapping to physical antenna elements. Therefore, we suggest to avoid introduction of new terminology, which can overcomplicate description, and use existing thermology to resolve any potential issues. 
Issue 1-3: Agree with observation from HW. TRS mapping is already defined.
Issue 1-4: We agree with ANRITSU observation. If it is acceptable for everyone then we can discuss in this meeting who will be responsible to provide CR with missing correlation matrices to avoid double work.

	Ericsson
	Issue 1-2: We agree the current EPRE ratio specification is not clear, so it is good to clarify it is the value before precoding. 
Our preference is to specify ‘EPRE Ratio’ only in in C.3.1. In this sense, the table by Huawei above is a good starting point. 
Issue 1-3: Same understanding as Huawei’s comment above. TS38.101-4 B.4.1 specifies CSI-RS for tracking with one port is directly mapped to first physical antenna element. However, as Qualcomm mentions, it is not clear how this single port TRS is mapped to the first physical antenna element as same as SSB. We need to add ‘EPRE ratio of CSI-RS for tracking to SSS’ in Table C.3.1-1. Then the existing ‘EPRE ratio of CSI-RS to SSS’ would be renamed to ‘EPRE ratio of CSI-RS for CSI acquisition/beam refinement’ 
Issue 1-4: Agree with Anritsu, and we suggest Anritsu to provide the corresponding CR in the next meeting. 



CRs comments collection
	CR number
	Comments collection

	R4-2003699
	Company A: TBA

	
	Company B: TBA

	
	

	R4-2003753
	Qualcomm: I am not sure if this language is clear. I think we should just say that the ratios are based on total power and not per port power.

	
	Huawei: We further shared our proposal in the discussion of Issue 1-2 above. We can revise our CR as per the discussion in this meeting.

	
	Intel: Please see our comment for Issue 1-2 in Section 1.3.1

	R4-2004063
	R&S: There seems to be some overlap with Intel CR 4552, we can resolve this for the second round. Regarding the clarifications for CSI-RS, we received some comments and noticed that there should not be any power ratio given for ZP CSI-RS, since those are muted (copy & paste mistake). Also these clarifications would need to be reflected throughout the spec, if the principle can be endorsed in this meeting, we would provide a CR adapting this principle to the whole spec in the next meeting.

	
	Qualcomm: I think it’s better to clarify EPRE ratios in the table in Annex with clarification that the ratios are based on total power. Also, we don’t need EPRE ratio for ZP CSIRS because those are transmitted with zero power.

	
	Huawei: We prefer to clarify the EPRE ratio in the Annex as shown in our CRs and further proposal in Issue 1-2 discussion

	
	Intel: 
· EPRE ratio of CSI-RS to SSS: Based on our understanding, ratio of total power of all CSI-RS ports to SSS does not depend on number of CSI-RS ports and fixed to 0 dB for all tests. Same time, ratio of one CSI-RS port to SSS depends on CDM configuration (i.e. number of ports mapped on same REs), not number of CSI-RS ports. We assume that EPRE ratio of CSI-RS to SSS in Annex C is ratio of all CSI-RS ports to SSS. Same time, if clarification on ratio of one CSI-RS port to SSS is needed then we can add note in Annex C.
· Changes in Annex C: We have dedicated section (B.4.1) with description of mapping to physical antenna elements and suggest not to mix power configuration and mapping assumptions in Annex C, because it will be rather confusing that mapping is defined in two different places.

	R4-2004552
	R&S: Beamforming configuration is added in this CR. We now have Precoding and Beamforming in the tables both pointing to the same tables in 38.214. This seems to be somewhat redundant.

	
	Intel: Section B.4.1 provides detailed description of mapping to physical antenna elements not only for PDSCH and PDCCH, but also for all other channels (PBCH, SSS, CSI-RS etc.), which are used for all tests. Therefore, we suggest to add reference to B.4.1 in all test cases and all descriptions and references to other specifications can be added in section B.4.1.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Issue 1-1: PDCCH mapping to physical antennas for CSI requirements
Tentative agreement: PDCCH is precoded with random single panel Type I precoder to two physical antennas for CSI reporting requirements.
Issue 1-2: DL channel signal power ratios
This topic will be further discussed as a part of discussion of CRs R4-2003753, R4-2004063, R4-2004552
Issue 1-3: TRS mapping to physical antennas
Tentative agreement: TRS mapping to physical antennas is already defined
Issue 1-4: MIMO correlation matrices for cross polarized 2x4 and 4x4 cases
Tentative agreement: Introduce the MIMO correlation matrices for cross polarized 2x4 and 4x4 cases.



Suggestion on WF assignment 
	
	WF t-doc Title
	Assigned Company, WF lead

	#1
	Way forward on Rel-15 NR UE performance maintenance
	Qualcomm



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2003699
	To be endorsed

	[bookmark: _Hlk38536917]R4-2003753
	To be revised

	[bookmark: _Hlk38536925]R4-2004063
	To be revised

	[bookmark: _Hlk38536933]R4-2004552
	To be revised



Discussion on 2nd round
CRs/WFs comments collection
	CR/WF number
	Comments collection

	1st priority

	R4-2005517
	R&S: Issue 1-1: In general we are ok with this. Just for clarification: This means the signals from both antennas are correlated. So using W0 to W3 from table 5.2.2.2.1-1 TS 38.214 and H from B.1.1 TS 38.101-4, this means that the power with is seen by the UE antenna depends on the precoding matrix. Which in some cases may lead to the UE seeing no power, since the signals may extinguish one another. Is this intended?

	
	Intel: Agree with R&S observation. Such issue can be observed to CQI test with AWGN conditions (usually we tried to avoid definition of Rank 1 PDSCH requirements with 2 Tx scenarios and AWGN conditions due to this issue). We suggest the following solution: random selection of W0 and W2 (for which we don’t have such issue)

	
	Qualcomm: Agree with observation from R&S. We think that this issue is valid for any static channel test cases including SDR tests. So, we have updated the WF accordingly.

	
	Intel: Comment on slide 3 for Option 2. Based on our understanding, EPRE ratio between CSI-RS and SSS in Section 4.1 of 38.214 is ratio of all CSI-RS ports (not one port) to SSS:
· In Section 5.2.2.3.1 of 38.214 we have the following sentence “powerControlOffsetSS: which is the assumed ratio of NZP CSI-RS EPRE to SS/PBCH block EPRE”. If we assume that EPRE is per port then powerControlOffsetSS = -10*log(N_CDM) (i.e. 0, -3, -6 or -9). However, powerControlOffsetSS can have values (-3, 0, 3, 6) based on 38.331. 
· In Section 7.4.1.5.3 for 38.211 we have the following sentence “The UE shall assume βCSIRS for a non-zero-power CSI-RS where βCSIRS is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE, if provided, is fulfilled.”. Based on this sentence, we assume that βCSIRS characterizes power per port and powerControlOffsetSS characterizes power for all ports.
Taking into account that probably companies need time to double check existing assumption on EPRE in 38.214, we suggest to have the following content of slide 3 and come back next meeting
· Specify antenna port to physical antenna mapping in Annex B.4.1.
· Clarification on definition of EPRE will be provided in Table C.3.1-1 and Table C.5.1-1:
· Companies are encouraged to check EPRE definition in TS 38.214 (i.e. per port or for all ports, before or after precoder etc.)

	
	Qualcomm:
To Intel: We agree that powerControlOffset and powerControlOffsetSS are based on total power of all ports. We were trying to say that if in Annex C, we define EPRE as per port, then that should be set as -10*log(N_CDM) to ensure that total power of all CSI-RS ports in an RE to the power of SSS is 0dB. If we define EPRE in Annex C as total power of all ports, then that ratio should be set to 0dB. We are ok with either way. But, the principle for setting this should be such that powerControlOffset and PowerControlOffsetSS are set to 0. So, we suggest to keep the last slide as below. Is that ok?
· Specify antenna port to physical antenna mapping in Annex B.4.1.
· Clarification on definition of EPRE will be provided in Table C.3.1-1 and Table C.5.1
· Companies are encouraged to check EPRE definition in TS 38.214 (i.e. per port or for all ports, before or after precoder etc.)
· EPRE ratios in Annex C are determined such that powerControlOffset and powerControlOffsetSS are set to 0.
We have uploaded the new version based on above.

	
	Ericsson: For draft_R4-2005517 - WF on Rel-15 NR UE Perf Maintenance v2.pptx,
Page 2: 
· Title could be ‘Precoding configuration for PDCCH’. 
We should clarify the randomly selected precoder is kept during the test or can be changed. In our understanding TE keeps the randomly selected precoder during the test.

	
	R&S: We are ok with the updates on slide 2 from QC and the proposal on slide 3 from Intel. We can further check on how to exactly define the different EPRE ratios (CSI-RS, PDSCH, etc.) in Annex C. We prefer however that the ratios in the Annex C are defined before the precoder and to define them in the Annex in relation to a single port, but we are ok to further check.
Final question which came to my mind. For PMI, we also have the case where the base station needs to follow what the UE signals. In this case, the UE may choose a different precoder index, which the BS (system simulator) then has to follow. So may this be an issue? We can further check in the future if necessary.
For Ericsson: Yes, this is also our understanding.

	
	Qualcomm: For PDCCH precoder, our understanding is to use random precoder per slot similar to normal demod test cases.

	2nd priority

	R4-2003753
	Huawei: As per the first round discussion, we revised the CR and uploaded into 2nd round folder for further review
Updates on 2020-04-28:
@R&S, we have no strong view on the specific wording, just to clarify the EPRE ratio clearly in Table C.3.1-1, you can give your proposal about the wording.
@Ericsson, we agree with you about the EPRE CSI ratio to antenna ports not only includes tests for CSI reporting requirements, but also include tests for PDSCH requirements with CSI-RS configuration and also tracking and beam management for FR2, i.e. the first item you proposed.
For the clarification of item 2 and item 3, we think that is about the antenna port to physical antenna elements mapping, it is captured in Annex B.4.1 
Revision v1 is uploaded for further revision.

	
	R&S: We are ok to capture the CSI-RS ratios in the Annex, instead of each TC as in our intitial CR. The wording of the notes needs further discussion, e.g. it is unclear somewhat, if the ratios are defined based on the sum of all ports or an a per port basis.

	
	Ericsson: Mapping to antenna ports for CSI-RS only specifies the case for CSI report, but it is also configured for PDSCH demodulation requirements. Moreover CSI-RS is not only for CSI reporting, but also for tracking or beam management (FR2). We prefer to specify like
· Test specific for PDSCH demodulation requirements and CSI reporting for CSI acquisition. 
· First physical antenna element for tracking (For conducted)
· First physical antenna element for tracking and beam management (For radiated).
Updates on 2020-04-28:
We are fine with ‘Test specific for NZP-CSI-RS configuration’ in Revision v1 for Table C.3.1-1. Please apply it for radiated case (Table C.5.1.1-1).


	
	Intel: Similar comment as we had for R&S paper:
· We have dedicated section (B.4.1) with description of mapping to physical antenna elements and suggest not to mix power configuration and mapping assumptions in Annex C, because it will be rather confusing that mapping is defined in two different places.
· EPRE ratio of CSI-RS to SSS: Based on our understanding, ratio of total power of all CSI-RS ports to SSS does not depend on number of CSI-RS ports and fixed to 0 dB for all tests. Same time, ratio of one CSI-RS port to SSS depends on CDM configuration (i.e. number of ports mapped on same REs), not number of CSI-RS ports. We assume that EPRE ratio of CSI-RS to SSS in Annex C is ratio of all CSI-RS ports to SSS. Same time, if clarification on ratio of one CSI-RS port to SSS is needed then we can add note in Annex C.

	
	Qualcomm: In our opinion, we want to set these EPRE ratios such that powerControlOffset and powerControlOffsetSS in 38.214 are set to 0. That means, effectively, total power in each RE should be same for PDSCH, CSI-RS and SSS. To achieve this, if we are considering EPRE to be per RE and per port, we should set:
-  EPRE ratio between PDSCH and SSS as -10*log(N_PDSCH_ports)
- EPRE ratio between CSI-RS and SSS as -10*log(N_CDM). So, for CDM2, it will be -3dB. For CDM4, it will be -6dB.
We should also add a note saying that powerControlOffset and powerControlOffsetSS in 38.214 are set to 0.
Also, it is better to have antenna port to physical antenna mapping in one place, i.e., Annex B.4.1.
If there is no consensus on EPRE ratios in this meeting, we are ok to keep this open until next meeting since CR can anyway be endorsed only in May meeting. It will give other companies a chance to analyze this further in case it is not clear at this time.

	R4-2004063
	

	
	

	
	

	R4-2004552
	R&S: Since the intention seems to be that Annex B.4.1 serves as a general section, that describes the precoding for all channels, we think it may be beneficial to explicitly state this in the specification. Also then we should maybe rename this section, since at least in our understanding it may be misleading to have it names “beamforming”, which in the past was only used for some TCs.

	
	Intel: We are open to discuss more suitable naming for Annex B.4.1. Please let us know if you have any suggestion.

	
	R&S: We propose to name Annex B.4 to something like „B.4. Physical Channel mapping and Precoding“ & „ B.4.1 General“, so that it becomes clear that this is some general setting for all requirements. We can add then further sections later if they are needed for a sub-set of (new) requirements.



Summary on 2nd round
	CR / WF number
	T-doc Status update recommendation  

	R4-2003753
	To be noted

	R4-2004063
	To be noted

	R4-2004552
	To be noted

	R4-2005517
	To be approved



Topic #2: NR BS demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003463
	Keysight Technologies UK Ltd
	Draft CR with the following changes for TS 38.104
· Clause for Radiated Performance requirements for multi-slot PUCCH is added.

	R4-2003465
	Keysight Technologies UK Ltd
	Draft CR with the following changes for TS 38.141-1
· In table C.3-1, TT value for multi-slot PUCCH test and UCI multiplexed on PUSCH test are added

	R4-2003466
	Keysight Technologies UK Ltd
	Draft CR with the following changes for TS 38.141-2
· In table 8.3.6.1.2.5.1-1, requirerd SNR value correction made with TT value in calculation, 0.6dB added to core spec value.
· In table C.3-1, TT value for multi-slot PUCCH test is added.
· In table C.3-1 and C3-2, TT value for UCI multiplexed on PUSCH test is added.

	R4-2003467
	Keysight Technologies UK Ltd
	Following modification to fix spotted errors to be agreed and draftCRs to be endorsed;
1. Add clause 11.3.1.7 in TS38.104
2. Correct typo on required SNR value for multi-slot PUCCH ACK missed detection test, modify value from -7.6dB to -7.0dB
3. Add SNR TT value 0.6dB in TS38.141-1 and TS38.141-2 Annex C for multi-slot PUCCH test
4. Add SNR TT value 0.6dB in TS38.141-1 and TS38.141-2 Annex C for UCI multiplexed on PUSCH test

	R4-2003886
	Nokia, Nokia Shanghai Bell
	Draft CR with the following changes for TS 38.104
· This draftCR adds the PT-RS configuration option “Disabled” to table 11.2.2.1.1-1.

	R4-2003887
	Nokia, Nokia Shanghai Bell
	Draft CR with the following changes for TS 38.141-2
· This draftCR adds the PT-RS configuration option “Disabled” to table 8.2.1.4.2-1.

	R4-2003888
	Nokia, Nokia Shanghai Bell
	Cat A Draft CR of R4-2003886

	R4-2003889
	Nokia, Nokia Shanghai Bell
	Cat A Draft CR of R4-2003887



Open issues summary
N/A
Companies views’ collection for 1st round 
Open issues 
N/A

CRs comments collection
	CR number
	Comments collection

	R4-2003463
	Nokia:
We agree that the Bs type 1-O was overlooked in Rel-15 for section 11.
Even though it is not strictly necessary, we would prefer to also capture “for 2Rx” to avoid future oversights.

	
	 Keysight:
Thank you for comment, we are fine with adding “for 2Rx”

	
	

	R4-2003465
	China Telecom:
Support to add the missing TT values, and two comments for multi-slot PUCCH: 
1. Change “8.3.6	Performance requirements for multi-slot PUCCH” to “8.3.6.1	Performance requirements for multi-slot PUCCH format 1”, in case multi-slot PUCCH requirements will be introduced for other PUCCH format in the future.
2. Change “Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged” to
“Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged
Correct NACK limit unchanged”, according to the requirements defined in sub-clause 8.3.6.1.
Note: our comment #2 is proposing to add “Correct NACK limit unchanged”, according to the test requirements defined in sub-clause 8.3.6.1.
Nokia: Thank you for the clarification. With the change marks, it is sometimes hard to find the differences.

	
	Nokia:
Agree with the proposed UCI over PUSCH changes.
Agree with CTCs comment number 1 (8.3.6.1 reference).
We don’t see CTCs comment number 2 (adding “, according to the requirements defined in sub-clause 8.3.6.1”) as strictly necessary, but we don’t have a strong opinion.

Nokia2:
Checking 38.141-1 
“8.3.6.1.1.5 Test Requirement
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK shall be less than 0.1 % for the SNR listed in table 8.3.6.1.1.5-1.”
This leads us to believe that both side-conditions of 
	False ACK (1%)
and
	False NAK (0.1%)
are to be captured, in addition to the “Correct ACK”, which is the main KPI.
We are open to discussion also during 2nd round to align our understanding.

	
	Huawei: If we check the test metric for multi-slot PUCCH, DTX to ACK and NACK to ACK probability are defined, so only “False ACK limit unchanged” and “Correct NACK limit unchanged” are applicable and no “Correct ACK limit unchanged” test metric. Same updates to 8.3.2 are needed; 
Section 8.3.3: “UCI BLER limit unchanged” need to be deleted
To Keysight:
After double check section 8.3.2 for PUCCH format 1 and section  8.3.6.1 for multi-slot PUCCH format 1 in TS 38.141-1, the following two test metrics are included:
- NACK to ACK detection is determined by the two parameters: probability of false detection of the ACK (i.e. DTX to ACK, false ACK limit) and the NACK to ACK detection (Correct NACK limit) probability.
- ACK missed detection: Correct ACK limit
So from our understanding, comments from CTC are correct.

	
	Keysight: thank you for your comment;
#1 we are fine with changing it from 8.3.6 to 8.3.6.1 to be specific to format 1.
#2, it’s good to clarify metrics for each test
For 8.3.6 multi-slot PUCCH, test requirement text says following;
8.3.6.1.1 NACK to ACK
[bookmark: _Toc29809506][bookmark: _Toc29810015][bookmark: _Toc37270502]8.3.6.1.1.5	Test Requirement
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK shall be less than 0.1 % for the SNR listed in table 8.3.6.1.1.5-1.
8.3.6.1.2 ACK missed detection
[bookmark: _Toc21099426][bookmark: _Toc29809514][bookmark: _Toc29810023][bookmark: _Toc37270510]8.3.6.1.2.5	Test Requirement
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.3.6.1.2.5-1.
So, these test requirement text says 
False ACK limit and Correct ACK limit as metric. Let me know if I got thing incorrectly.
With the same reason (matching with requirement text), there is no need to addk “Correct NACK limit” in 8.3.6
8.3.2 should say “False ACK limit” and “Correct ACK limit” but not “Correct NACK limit”, “COrret NACK limit should be deleted although it’s there already.
8.3.3 should say “False ACK limit” and “Correct ACK limit” and “Incorrect UCI limit” rather “correct UCI limit” if we really want to change here as well. Also “UCI BLER limit unchanged” works but should not be deleted because 8.3.3.2 is for UCI BLER requirement.

Keysight2 
Thank you for further comment on TT table, I got it and double checked text on 141-1/2. Now I agree with Nokia’s comment, which is, for 8.3.2 and 8.3.6
“False ACK”, “False NACK” and “Correct ACK”, these limit unchanged.

Regarding with 8.3.3.  Now I have a bit confused. 
141-1 uses notation “Correct UCI limit unchanged” for UCI BLER test
141-2 uses notation “UCI BLER limi unchanged” for UCI BLER test
And “Test requirements” text descriptions are the same for both 141-1 and 141-2 on 8.3.3
So, at least, it should not be deleted. And better to use common notation between -1 and -2. I don’t have strong view but slight preference on “UCI BLER limit” notation. 



	R4-2003466
	China Telecom: 
Same comments to the above 38.141-1 CR.
In addition, for Rel-16 version of TS 38.141-2, the required SNR in Table 8.3.6.1.1.5.1-1 and Table 8.3.6.1.2.5.1-1 are still TBD. So we suggest to add the SNR values in the Rel-16 CR in the next meeting.

	
	Nokia:
Same comments as above.

	
	Huawei: Same comments as to R4-2003465

	
	Keysight; for Rel16, I can see it’s TBD as well. Not sure what happened when R15 had value. Probably Cat A missed it. I can prepare to add it when Cat A is prepared for these changed in next meeting. 

	R4-2003886
	China Telecom: OK to make this change. Just wondering why different updates are proposed for 104 and 141-2.

	
	Huawei: Fine to the updates, but prefer to use “Disabled” compared to “N.A.”

	
	

	R4-2003887
	Nokia: 
After thinking about CTCs comment on R4-2003886. 
We concede that the addition to the table should be “disabled” and not “N.A.” for 38.141-2.
We will prepare a revision.

	
	

	
	

	R4-2003888
	<Moderate Note>: Based on my understanding, cat A is only needed for CRs and not required for Draft CRs. Therefore, I think this tdoc can be withdraw. 
Nokia: Yes, please withdraw.

	R4-2003889
	<Moderate Note>: Based on my understanding, cat A is only needed for CRs and not required for Draft CRs. Therefore, I think this tdoc can be withdraw.
Nokia: Yes, please withdraw.



Summary for 1st round 
Open issues 
N/A
CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2003463
	To be revised

	R4-2003465
	To be revised

	R4-2003466
	To be revised

	R4-2003886
	To be revised

	R4-2003887
	To be revised

	R4-2003888
	To be withdraw

	R4-2003889
	To be withdraw



Discussion on 2nd round
CRs comments collection
	CR number
	Comments collection

	R4-2005469
(revision of R4-2003463)
	

	
	

	
	

	R4-2005519
(revision of R4-2003465)
	

	
	

	
	

	R4-2005520
(revision of R4-2003466)
	

	
	

	
	

	R4-2005521
(revision of R4-2003886)
	

	
	

	
	

	R4-2005522
(revision of R4-2003887)
	

	
	

	
	



Summary on 2nd round
	CR number
	Tdoc status update recommendation  

	R4-2005469
	To be endorsed

	R4-2005519
	To be endorsed

	R4-2005520
	To be endorsed

	R4-2005521
	To be endorsed

	R4-2005522
	To be endorsed



Topic #3: LTE UE demodulation requirements maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003723
	Huawei, HiSilicon
	Proposal 1: In CQI reporting tests, when the scheduled MCS in the PDCCH has reached the maximum MCS value for the test case and the BLER is still less than 0.1, the UE should be declared to pass the test.

	R4-2003724
	Huawei, HiSilicon
	Draft CR with the following changes for 36.101:
· Added the condition that “, or equal to or less than 0.1 when the highest MCS value for the test case has reached”.

	R4-2003725
	Huawei, HiSilicon
	Proposal 1: Only check CA_1C and CA_3C performance requirements for intra-band contiguous CA with minimum channel spacing performance test.
Proposal 2: Reuse the single carrier performance requirements for FDD intra-band contiguous CA with minimum channel spacing test:
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4

	10MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7

	15MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7

	20MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6




	R4-2003726
	Huawei, HiSilicon
	Draft CR with the following changes for 36.101:
· Added the related test applicability rule that is only applicable to intra-band contiguous CA with channel spacing less than the nominal channel spacing.
· Added the performance tests for FDD intra-band contiguous CA with channel spacing less than the nominal channel spacing.



Open issues summary
Sub-topic 3-1: CQI reqporting requirements
Issue 3-1-1: CQI reporting cases with the highest MCS value reported
· Background/Current status:
· Same MCS value can be used for different CQI indices
· Based on current test criteria:
· If the reported Median CQI is CQI#X with BLER <= 0.1, then the BLER for (Median CQI+1), CQI#Y, should be > 0.1. However, both CQI#X and CQI#Y are mapped to same MCS and it is impossible to have different BLER for this MCS at certain SNR point.
· More details are in R4-2003723
· Proposals
· Option 1: In CQI reporting tests, when the scheduled MCS in the PDCCH has reached the maximum MCS value for the test case and the BLER is still less than 0.1, the UE should be declared to pass the test. (Huawei)
· Recommended WF
· Discuss above option. 

Sub-topic 3-2: LTE intra-band contiguous CA with minimum channel spacing for FDD
Issue 3-2-1: Applicable bands
· Background/Current status:
· Agreement from RAN4#93 (R4-1915927)
· Define demodulation performance requirements for intra-band contiguous CA with minimum channel spacing for FDD
· Proposals
· Option 1: Only check CA_1C and CA_3C performance requirements for intra-band contiguous CA with minimum channel spacing performance test. (Huawei)
· Recommended WF
· Discuss above option

Issue 3-2-2: Reuse of single carrier requirements
· Background/Current status:
· Agreement from RAN4#93 (R4-1915927)
· Further study if single carrier requirements can be reused
· If single carrier requirements can be reused then define requirements for the following bandwidth combinations
· 5+10MHz, 
· 5+20MHz
· 10+10MHz
· 10+20MHz
· 15+15MHz
· 15+20MHz
· 20+20MHz
· If single carrier requirements can not be reused then list of channel bandwidth combinations for requirements definition is FFS for down-selection.
· Proposals:
· Option 1: Reuse the single carrier performance requirements for FDD intra-band contiguous CA with minimum channel spacing test (Huawei)
· Recommended WF
· Discuss above option

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

	Company A
	Issue 3-1-1: TBA
Issue 3-2-1: TBA
Issue 3-2-2: TBA

	
	

	
	



CRs comments collection
	CR number
	Comments collection

	R4-2003724
	Ericsson: We understand the intention of this change, but text proposal is confusing. Our suggestion on the wording:  
If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1, or the BLER using the transport format indicated by the (median CQI + 1) shall be equal to or less than 0.1 when the highest MCS value of the test case has reached.

	
	Company B: TBA

	
	

	R4-2003726
	QC: new text proposal for Table 8.1.2.3-1 Note 4
NOTE 4:  UE only supports minimum channel spacing in FDD in the following two scenarios:

	
	Huawei: Supporting both normal and minimum channel spacing are mandatory features as per the core specification TS 36.101, and minimum channel spacing are requested by certain operators with limited spectrum resources, usually one UE supports several bands for roaming with some bands requiring for normal channel spacing and some bands, such as B3 and B41, requiring support of minimum channel spacing.

	
	Intel: We have comments related to content of column “CA Bandwidth combination to be tested in priority order”. If it contains only one CBW combination, then does it mean that only this CBW combination will be tested? If yes, then why we need requirements for all over CBW combinations. We assume that this column should contain all CBW combination from requirements section.

	
	QC: Revised the text proposal below to address HW’s comment:
NOTE 4: For FDD carriers with minimum channel spacing, UE only supports the carriers in the following scenarios:



Summary for 1st round 
Open issues 
	Status summary 

	Issue 3-1-1: CQI reporting cases with the highest MCS value reported
Tentative agreement: In CQI reporting tests, when the scheduled MCS in the PDCCH has reached the maximum MCS value for the test case and the BLER is still less than 0.1, the UE should be declared to pass the test.
Issue 3-2-1: Applicable bands
Tentative agreement: Only check CA_1C and CA_3C performance requirements for intra-band contiguous CA with minimum channel spacing performance test.
Issue 3-2-2: Reuse of single carrier requirements
Tentative agreement: Reuse the single carrier performance requirements for FDD intra-band contiguous CA with minimum channel spacing test



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2003724
	To be revised

	R4-2003726
	To be revised



Discussion on 2nd round
CRs comments collection
	CR number
	Comments collection

	R4-2005523
(revision of R4-2003724)
	Huawei: As per the comments from Ericsson during the first round discussion, we revised the CR by rewording the description and uploaded into 2nd round folder for further review

	
	Ericsson: We are fine with this revision. 

	
	

	R4-2005524
(revisions of R4-2003726)
	Huawei: As per the comments from Qualcomm during the first round discussion, we revised the CR and uploaded into 2nd round folder for further review

	
	Intel: This version is fine for us.

	
	



Summary on 2nd round
	CR number
	Tdoc status update recommendation  

	R4-2005523
	To be endorsed

	R4-2005524
	To be endorsed



image1.png
Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD).

- Parameter- Unito Value- Mapping to antenna
port(s)-
m SSS transmit power - We Test specific: Single port 4000~
m EPRE ratio of PSS to SSS- dB- 0- Single port 4000-
m EPRE ratio of PBCH to SSS- dB- 0- Single port 4000
m EPRE ratio of PBCH to PBCH DMRS- dB- 0- Single port 4000-
m EPRE ratio of PDCCH to SSS- dB- 0- Single port 2000~
m EPRE ratio of PDCCH to PDCCH dB- 0. Single port 2000~
DMRS-
" EPRE ratio of PDSCH to SSS- dB. 0- Test specific for PDSCH
demodulation requirement.
mEPRE ratio of PDSCH to PDSCH dB- Test specific (Note 1) Test specific for PDSCH
DMRS- demodulation requirement.
" EPRE ratio of CSI-RS to SSS- dB. 0 when 1 CSI-RS port configured. Test specific for CSI
-3 when 2 CSI-RS ports configured- reporting requirement.
-6 when 4 CSI-RS ports configured@-
m EPRE ratio of PDSCH OCNG to SSS- dB- 0. Same as PDSCH-
" EPRE ratio of PDCCH OCNG to SSS- dB- 0. Same PDCCH-

=Note 1:

data" and "DMRS Type" parameters specified for each test. «
Note 2: To derive the value of EPRE ratio, the energy perl RE (EPRE) for individual channel or reference signal is

Value is derived from Table 4.1-1in TS 38.214 [12] based on "Number of DM-RS CDM groups without

determined by assuming that the channel is mapped to a single virtual antenna port, which means EPRE

before pre-coding. before distributed across the antenna ports equally..

Note 3: Mapping from antenna ports to physical antennas refers to the specific test configurations.-
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