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Introduction
This document summarizes the email discussions for agenda item 4.4.2 except for 4.4.2.1 which will be covered in the email thread [95e][104]NR_NewRAT_UE_RF_Part_3. The agenda item 4.4.2 is intended for FR1 maintenance for general UE RF requirements, Tx requirements (4.2.2.2), and Rx requirements (4.2.2.3). Most of contributions are CRs with a few discussion papers to justify the CR proposals.
The discussions are divided into the following three topics, general requirements (4.4.2), Tx requirements (4.4.2.2), and Rx requirements (4.4.2.3).     

Topic #1: Maitenance for General Requirements  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006143
Type: Discussion
For: Approval

	Anritsu Corporation
	Title: Clarification on asymmetric channel bandwidth operation in FR1
Observation 1: It is not clear on what extent/ degree the “separate sets of BWP configurations” can be defined differently between UL and DL.
Observation 2: From TS 38.331 and TS 38.213, both center frequency and BWP-ID shall match between DL and UL in TDD even with the asymmetric CBW operation.
Observation 3: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the center frequency of UL/ DL channel shall be same during TDD asymmetric CBW operation.
Observation 4: A position of Point A is common between UL and DL carriers regardless of symmetric or asymmetric CBW operation in TDD.
Proposal 1: Add notes to clarify unclear points on asymmetric CBW operation in Table 5.3.6-2 in TS 38.101-1.
Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n50
	60
	80

	NOTE 1: Both centre frequency and BWP-ID shall match between DL and UL carriers as defined in TS 38.331 [7] cl. 6.3.2 and TS 38.213 [8] section 12.
NOTE 2: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the centre frequency of UL/ DL channels shall be same.
NOTE 3: A position of Point A is common between UL and DL carriers as defined in TS 38.331 [7] cl. 6.3.2.




	R4-2006144
Type: CR
For: Agreement
CAT: F
	Anritsu Corporation
	Title: CR to asymmetric CBW operation in FR1
Reason for change: 
Current requirements of the asymmetric channel bandwidth operation in TDD should have notes to clarify the behaviour of UE and SS.
1)	 Relationship of center frequency of BWP and BWP-ID between UL and DL is not clear.
2)	 Relationship of center frequency of UL/ DL channel in a case a UE is configured with a full width of BWP within both UL/ DL channels is not clear.
3)	 Relationship of Point A between UL and DL is not clear.
Summary of change:
To align the assumptions in the group, added notes 1 to 3 in Table 5.3.6-2.
Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n50
	60
	80

	NOTE 1: Both centre frequency and BWP-ID shall match between DL and UL carriers as defined in TS 38.331 [7] cl. 6.3.2 and TS 38.213 [8] section 12.
NOTE 2: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the centre frequency of UL/ DL channels shall be same.
NOTE 3: A position of Point A is common between UL and DL carriers as defined in TS 38.331 [7] cl. 6.3.2.




	R4-2006145
Type: CR
For: Agreement
CAT: A
	Anritsu Corporation
	Title: CR to asymmetric CBW operation in FR1
Note: This is the mirror CR for R4-2006144

	R4-2007003
Type: CR
For: Agreement
CAT: F
	ZTE Corporation
	Title: CR to TS 38.101-1: Replace CBW with symbols defined in the specification
Note: This is a resubmission of endorsed draft CR R4-2003788

	R4-2007004
Type: CR
For: Agreement
CAT: A
	ZTE Corporation
	Title: CR to TS 38.101-1: Replace CBW with symbols defined in the specification
Note: This is the mirror CR of R4-2007003


	R4-2008224
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for TS 38.101-1 UL configuration Correction for intra-band CA (R15)
Reason for change:
UL configuration for intra-band contiguous CA REFSENS requirement is not clear.
Summary of change:
UL configuration description is added for intra-band contiguous CA REFSENS requirement.
Moderator’s note: CAT A CR is not needed as this part of the text already exists in Rel-16 spec.

	R4-2008226
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for 38.101-1 RFC corrections (R15)
Reason for change:
Some RFC parameter errors exist in the Rel-15 spec, which are also not aligned with the Rel-16 specification.
Summary of change:
Correct the RFC parameter errors in Table A.2.2.1-2 and Table A.3.3.3-2.
Moderator’s note 1: CAT A CR is not needed as the changes are to align with Rel-16 spec.
Moderator’s note 2: RFC needs to be changed to FRC. A revision is needed if the CR is agreed.



Open issues summary

Companies views’ collection for 1st round 
Comment collection for discussion papers
	Tdoc number
	Comments

	R4-2006143

	Title: Clarification on asymmetric channel bandwidth operation in FR1
Comments:
Company A:
Company B:


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

	R4-2006144

	Title: CR to asymmetric CBW operation in FR1

	
	Company A:
Company B:

	R4-2007003

	Title: CR to TS 38.101-1: Replace CBW with symbols defined in the

	
	Company A:
Company B:

	R4-2008224

	Title: CR for TS 38.101-1 UL configuration Correction for intra-band CA (R15)

	
	Company A: Qualcomm: There are no UL configurations for intra-band CA in R15 specifications.  Hence, when this clarification was first introduced, it was only introduced into R16 specs.
Company B:

	R4-2008226

	Title: CR for 38.101-1 RFC corrections (R15)

	
	Company A:
Company B:
Qualcomm: This CR is not acceptable in current form. It does not elaborate what ‘errors’ exist. More clarification needed please.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

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



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

	R4-2006144
R4-2006145 (CAT: A)
	Agreeable

	R4-2007003
R4-2007004 (CAT: A)

	Agreeable

	R4-2008224

	Return to 2nd round. Sourcing company please respond to Qualcomm’s comment.

	R4-2008226
	Return to 2nd round. Need a revision based on moderator’s note and to respond to Qualcomm’s comment.



Discussion on 2nd round (if applicable)
The following CRs are returned to 2nd round to see if agreement can be reached with further clarifications or revisions.
	R4-2008224

	Title: CR for TS 38.101-1 UL configuration Correction for intra-band CA (R15)

	
	Qualcomm: There are no UL configurations for intra-band CA in R15 specifications.  Hence, when this clarification was first introduced, it was only introduced into R16 specs. (1st round comment)
Huawei:

	R4-2008226

	Title: CR for 38.101-1 RFC corrections (R15)

	
	Qualcomm: This CR is not acceptable in current form. It does not elaborate what ‘errors’ exist. More clarification needed please. (1st round comment)
Huawei:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2008224

	Not pursued

	R4-2008226
	Nor pursued



Topic #2: Tx Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006777
Type: CR
For: Agreement
CAT: F
	Qualcomm Incorporated
	Title: CR to 38.101-1: Revision to ULMIMO EVM spec
Reason for change:
RAN4 2layer EVM requirement is tested per antenna connector, but in real deployments UL is received by a true MIMO receiver. CR aims to reduce gap between TE and practical deployment. Current test methodology ends up placing unnecessary burden on UE design. See R4-2004866
Summary of change:
1.	Editorial: Remove hanging paragraph by adding ‘general’ section
2.	Change UL MIMO Tx modulation quality test to ‘per layer’ to align with real world usage

	R4-2006778
Type: CR
For: Agreement
CAT: A
	Qualcomm Incorporated
	Title: CR to 38.101-1: Revision to ULMIMO EVM spec
Note: This is the mirror CR of R4-2006777 


	R4-2008214
Type: Discussion
For: Approval
	Huawei, HiSilicon
	Title: On UL MIMO Tx EVM requirement
Observation 1: Not all crosstalk noise can be eliminated by gNB
Observation 2: Antenna crosstalk does not exist for the conductive measurement
Observation 3: PCB isolation should be guaranteed by UE design and the non-linear coupling noise cannot be eliminated
Observation 4: FR2 UL MIMO EVM measurement relaxation with alternative procedure is not a reasonable justification for adoption similar procedure for FR1
Observation 5: The alternative EVM measurement for single layer code book configuration cannot guarantee the performance for two layer UL MOMO transmission
Proposal 1: No need to consider the alternative EVM measurement for single layer code book configuration for UL MIMO.
Proposal 2: No need to make changes of existing configurations for UL MIMO EVM requirement.

	R4-2008057
Type: Discussion
For: Approval
	Motorola Mobility
	Title: On the Transmit EVM Requirement for UL MIMO Transmission
Observation 1: The linear MMSE MIMO receiver is biased so that expected value of x ̂ is not equal to x, and as a result, use of the linear MMSE MIMO receiver will result in an underestimate of the true EVM.
Observation 2: The transmitter EVM observed for each MIMO layer at a gNB receiver without noiseis independent of the channel between the UE and the gNB if the channel H has full rank.
Observation 3: The transmitter EVM observed for each MIMO layer at a gNB receiver without noise is a function of the EVM at the antenna connectors and the precoder W used to generate the MIMO layers.
Observation 4: Unless it can be verified that the noise processes at the antenna connectors are independent of each other and independent of the precoder W used to generate the MIMO layers, the linear zero-forcing MIMO receiver should be used to measure the EVM per layer.
Proposal:  For multi-layer MIMO transmission, the EVM measurement should incorporate the use of a linear zero-forcing MIMO receiver to estimate the modulation symbols for each layer and measure EVM on a per-layer basis.

	R4-2006960
Type: CR
For: Agreement
CAT: F
	Rohde & Schwarz
	Title: Correction to FR1 QPSK UL RMC
Reason for change:
The TBS size for QPSK UL RMCs with 1 RB allocation are incorrect.
Summary of change:
Correct TBS size from 56 to 48 bits.

	R4-2006961
Type: CR
For: Agreement
CAT: A
	Rohde & Schwarz
	Title: Correction to FR1 QPSK UL RMC
Note: The is the mirror CR of R4-2006960

	R4-2007038
Type: CR
For: Agreement
CAT: F
	Ericsson
	Title: Introduction of the Annex modifiedMPR-Behaviour into the NR SA specification
Reason for change:
Introduce the Annex on ModifiedMPR-behaviour into this NR SA specification TS 38.101-1 (moved from the NSA specification TS 38.101-3). The modifiedMPRbehavior is a field of the NR band capability in the supported NR band list that is part of the UE-NR-Capability IE. Hence this field is intended for MPR modification in an NR band, but can also be used for the said band if part of an EN-DC band combination. The table of the NR band-specific modified MPR behaviour should therefore be moved from 38.101-3 to 38.101-1.
The modifiedMPRbehavior bitmap can also be used for indicating support of new NS values for an NR band.
Summary of change:
Annex G: the Annex on ModifiedMPR-behaviour moved from TS 38.101-3 v15.7.0 and introduced here. The description of its applicability is modified to include changes that are NR band-specific and changes for an NR band part of an EN-DC configuration.
Tentative text is added to the scope of the ModifiedMPR-behaviour to include inidcation of UE support of new (additional) NS values for existing bands. A UE compliant with Rel-M can indicate support of an new NS (and associated A-MPR) specified in a version N.x.y of a later release N > M. Moreover, it is possible to allow a UE compliant with Rel-N indicate optional support of a new NS value specified in the said version N.x.y (e.g. if a late addition to an open release). Otherwise UE support of an additional NS value is mandatory for UE compliant to Rel-N; then a Rel-N UE shall include the bitmap and set the corresponding bit to 1.
Each bit of the bitmap is conditioned on support of particular funtionality. Only UEs supporting this functionality can set the bit to 1. Absence of the bitmap means that the UE does not support any of the requirements indicated by the bits.
A UE compliant with this version of the specification supporting Band n41 or Band n71 and the associated band combinations can set the corresponding bits to 1, a similar UE compliant with Rel-16 shall include the bitmap and set the corresponding bits to 1.

	R4-2007039
Type: CR
For: Agreement
CAT: A
	Ericsson
	Title: Introduction of the Annex modifiedMPR-Behaviour into the NR SA specification
Note: The is the mirror CR of R4-2007038

	R4-2007067
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: IBE measurements for Pi/2 BPSK with spectrum shaping
Reason for change:
The IBE measurement for Pi/2 BPSK in FR1 and FR2 are not aligned.
Summary of change:
Adopt the same changes for Pi/2 BPSK as in FR2 IBE requirements.

	R4-2007068
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: IBE measurements for Pi/2 BPSK with spectrum shaping
Note: The is the mirror CR of R4-2007067

	R4-2008115
Type: CR
For: Agreement
CAT: F
	Qualcomm Incorporated
	Title: IBE requirement for almost contiguous allocations
Reason for change:
Missing IBE mask for almost contiguous allocations
Summary of change:
Add note to indicate LCRB is replaced by NRB_alloc + NRB_gap for almost contiguous allocations.

	R4-2008116
Type: CR
For: Agreement
CAT: A
	Qualcomm Incorporated
	Title: IBE requirement for almost contiguous allocations
Note: The is the mirror CR of R4-2008115

	R4-2008231
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for 38.101-1 correction of delta SRS (R15)
Reason for change:
Up to 4 SRS resources can be supported in a SRS resource set, however the SRS port specified in the specification is not clear which SRS resource it belongs to. Make it clear that corresponding SRS port is for the first SRS resource.
Summary of change:
Clarifies that the SRS port is in the first SRS resource.

	R4-2008232
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR for 38.101-1 correction of delta SRS (R16)
Note: The is the mirror CR of R4-2008231



Open issues summary

Companies views’ collection for 1st round 
Comment collection for discussion papers 
	Tdoc number
	Comments

	R4-2008214

	Title: On UL MIMO Tx EVM requirement
Comments:
Company AIntel: In general, we agree on the observations. If TE can support reception the signals with TPMI = 0 for 2 layers, then alternative configuration is not needed
Company BMediaTek: We agree with observations 1 and 2. Finite PCB isolation still needs to be taken into consideration, especially for 256QAM modulation. The MIMO receiver at gNB is not meant to remove non-linear or uncorrelated noise. The alternative test solution is a compromise when MIMO receiver at TE side is not available. 
Huawei: In our view, PCB isolation is an implementation issue. No convinced justification to change the existing EVM requirement.
Qualcomm: Agree that core requirement should not be based on single layer test. We however remain flexible on short term EVM requirement until 2 layer receiver is employed to measure 2 layer UL. There is good mathematical analysis from Motorola Mobility that highlights problem with current method. If there is concern that this is a ‘relaxation’ we are ok to discuss OTA test.

	R4-2008057

	Title: On the Transmit EVM Requirement for UL MIMO Transmission
Comments:
Company A Intel: For UL-MIMO EVM test, we need to follow the assumption for Demod performance evaluation.  The current assumption for Demod is linear MMSE receiver. We need to stay at linear MMSE receiver for EVM test.
Company BMediaTek: The proposal can be considered if MIMO receiver is available on TE side.
Rohde & Schwarz: We need to further analyze and discuss the issue. It is understood that the goal is to realize a MIMO receiver for measuring EVM, however several implementations are possible. Common assumptions and methods how to derive EVM need to be established to achieve comparable results between different implementations. It would be helpful to establish common goals and assumptions for this issue.
Motorola Mobility:  With respect to the comment from Intel, it is not clear why the EVM requirement needs to follow the Demod test. In fact, for EVM measured at the antenna connector, we have the following  “6.4.2.4	EVM equalizer spectrum flatness The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a spectral flatness requirement for the EVM measurement to be valid”  So the equalizer is zero-forcing and spectral flatness is measured relative to this.  The expected value at the output of the MMSE receiver is not equal to the true value so that the error is not symmetric with respect to the true value and the EVM measurement is not correct.
Qualcomm: Good analysis that highlights the need for test procedure for 2 layer UL MIMO EVM to use a 2 layer receiver. In the high SNR regime of an UL EVM test, the proposal to use a ZF equalizer will work well.
Intel2: To Motorola: It is well known that zero-forcing equalizer has noise amplification effect when signals are at low SNR region, and UEs may not use zero-forcing equalizer in the real implementation. Demod performance evaluation uses linear MMSE equalizer as well as baseline. That is why we prefer linear MMSE equalizer for consistency. Another reason is TE implementation must enable zero-forcing receiver for this test. But In high SNR region, linear MMSE and zero-forcing are almost identical when channel matrix HW is not singular. So virtually there is no difference between them.  If TE has zero-forcing receiver as a receiver option, it is also ok to use it.  Otherwise, linear MMSE should also work well. 


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

	R4-2006777

	Title: CR to 38.101-1: Revision to ULMIMO EVM spec

	
	Company AIntel: The motivation is clear. But in the CR, there is no difference to make such change. Since “For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme” with TPMI configuration of identity matrix for UL-MIMO, a layer still goes to one antenna connector. 
Company BMediaTek: The definition of “layer” here is not on the UE side, but on the gNB or TE side after the MIMO receiver. Not sure how the wording can capture this to ease Intel’s concern.
Huawei: Disagree with the changes. Removing the specific configuration makes it ambiguous which TPMI configuration would be utilized for the EVM test. Also see R4-2008214, we didn’t see the necessity to change the existing requirements.
Rohde & Schwarz: We have the same comment as in the last meeting. We would be ok with the proposed solution from 4866, to treat FR1 in the same was as FR2. However in our understanding the wording in 8267 could lead to confusion, since the wording “for each layer” could also be interpreted as having to combine the results from both antenna connectors and then judge them per layer. We would suggest to use the similar wording as in the FR2 spec.
Ericsson: not agreed. A BS (or TE) using a linear MIMO receiver cannot eliminate non-linear crosstalk between the TX chains, e.g. coupling before the PAs and between PA input/output. If tested only per layer with only one chain active rather than per connector with both chains active the performance in real deployments would not be verified.
Motorola Mobility:  Requirements should be defined per layer for multi-antenna transmission since what matters is the per layer error floor at the receiver due to transmitter noise.

	R4-2006960

	Title: Correction to FR1 QPSK UL RMC

	
	Company A:
Company B:

	R4-2007038

	Title: Introduction of the Annex modifiedMPR-Behaviour into the NR SA

	
	Company A:
Company B:
Qualcomm:  Agree with CR
NTT DOCOMO, INC.:
>Moreover, it is possible to allow a UE compliant with Rel-N indicate optional support of a new NS value specified in the said version N.x.y (e.g. if a late addition to an open release). Otherwise UE support of an additional NS value is mandatory for UE compliant to Rel-N; then a Rel-N UE shall include the bitmap and set the corresponding bit to 1.

This sentence means that if new NS is added in version N.x.y,
it is opptional to support new NS for UE compliant to N.x.y, but mandatory for UE compliant to N.z.y(z>x)?
As discussed in introduction of EESS protection, we need to mandate for UE support new NS at least after change overdate.
Huawei: should remove “[A modified A-MPR behaviour for a supported NR band can also indicate support of an NS value and associated allowed A-MPR specified in a given version of this specification.]” wording. We don’t have agreement on signaling NS supporting with modified MPR.

	R4-2007067

	Title: IBE measurements for Pi/2 BPSK with spectrum shaping

	
	Company A:
Company B:
Qualcomm: agree with CR

	R4-2008115

	Title: IBE requirement for almost contiguous allocations

	
	Company A:
Company B:

	R4-2008231

	Title: CR for 38.101-1 correction of delta SRS (R15)

	
	Company A:
Company B:
OPPO: Don’t see the need to do this change. The mapping from SRS resource to UE antenna is UE implementation dependent, cannot be force to do the mapping. What important to the delta SRS is that the IL applied for antennas other than the main antenna, not how the SRS resource mapping.
MediaTek: Agree with OPPO that this clarification does not seem to be necessary.
Huawei: With clarification of the SRS port and SRS resource still leave the mapping to UE implementation. Without a clear relationship, it would be difficult for gNB to compensate the IL due to UE implementation.
Qualcomm: This change forces UE to a specific order of SRS ports i.e. the first port has to be the one with no relaxation and therefore is NBC change and we can not agree. The relaxation is only an error in the estimate and network can not assume it is always there. RAN5 can test this so that one of the SRS meeting the power, then it is pass.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

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



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

	#1
	R4-2008404 WF on EVM Requirement for UL MIMO Transmission
	Motorola Mobility




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

	R4-2006777
R4-2006778
(CAT: A)
	Not pursued

	R4-2006960
R4-2006961
(CAT: A)
	Agreeable

	R4-2007038
R4-2007039
(CAT: A)
	Return to 2nd round. This CR set will be treated together with the CR set for 38.101-3 (CAT-F in R4-2007042, CAT-A in R4-2007043) which was discussed in email thread [105]. Sourcing company needs to respond to comments from NTT Docomo, Huawei, and T-Mobile (Bill). The CAT F CRs may need revision numbers.

	R4-2007067
R4-2007068
(CAT: A)
	Agreeable

	R4-2008115
R4-2008116
(CAT: A)
	Agreeable

	R4-2008231
R4-2008232
(CAT: A)
	Not pursued



Discussion on 2nd round (if applicable)
The following CRs are returned to 2nd round to see if agreement can be reached with further clarifications or revisions. R4-2007042 and R4-2007043 were transferred from email thread [105] to this thread as it was suggested that the following two sets of CRs can only be agreed as a package, but not separately.
Guidance from Kai-Erik: My suggestion is that Ericsson now volunteers to incorporate all agreed CRs that impact this annex into their CR to ensure that all agreed MPR modifications will be captured in the correct target specification.
	R4-2008379
Revised from
R4-2007038
R4-2007039
(CAT: A)
	Title: Introduction of the Annex modifiedMPR-Behaviour into the NR SA

	
	Ericsson:

	R4-2008380 Revised from
R4-2007042
R4-2007043
(CAT: A)
	Title: Removal of the Annex modifiedMPR-Behaviour from the NSA specification

	
	Ericsson:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/WF number
	CRs/TPs/WFs Status update recommendation  

	R4-2008404
	Approved

	R4-2008379
R4-2007039
(CAT: A)
	Agreeable

	R4-2008380 
R4-2007043
(CAT: A)
	Agreeable




Topic #3: Rx Requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006383
Type: CR
For: Agreement
CAT: F
	Xiaomi
	Title: CR to TS 38.101-1 R15: corrections on ACS for intra-band contiguous CA
Moderator’s note: This is a resubmission of the endorsed draft CR R4-2005207

	R4-2006384
Type: CR
For: Agreement
CAT: A
	Xiaomi
	Title: CR to TS 38.101-1 R16: corrections on ACS for intra-band contiguous CA
Note: This is the mirror CR of R4-2006383

	R4-2006385
Type: CR
For: Agreement
CAT: F
	Xiaomi
	Title: CR to TS 38.101-3 R15: corrections on ACS for intra-band contiguous EN-DC
Moderator’s note: This is a resubmission of the endorsed draft CR R4-2005208

	R4-2006386
Type: CR
For: Agreement
CAT: A
	Xiaomi
	Title: CR to TS 38.101-3 R16: corrections on ACS for intra-band contiguous EN-DC
Note: This is the mirror CR of R4-2006385

	R4-2006953
Type: CR
For: Agreement
CAT: F
	Rohde & Schwarz
	Title: Update of CSI-RS definition for FR1 DL RMCs
Reason for change:
The definition of the CSI-RS used for tracking are incomplete and further parameters need to be defined.
Summary of change:
Add missing parameters to CSI-RS definition

	R4-2006954
Type: CR
For: Agreement
CAT: A
	Rohde & Schwarz
	Title: Update of CSI-RS definition for FR1 DL RMCs
Note: The is the mirror CR of R4-2006953

	R4-2008096
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA
Reason for change:
1. The REFSENS exceptions due to cross band isolation also apply to any higher order CA or DC combinations. Thus, the limitation about NR CA configuration should be removed in order to be aligned with the 38.101-3, referring to RAN4’s agreement in RAN4#84 R4-1711980.
2. Test cases for larger channel bandwidth are missing for n41.
3. Wording need to be improved.
Summary of change:
1. The limitation about NR CA configuration was removed in order to be aligned with the 38.101-3.
2. Test cases for larger channel bandwidth are added for n41.
3. Wording was improved.

	R4-2008074
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA
Note: The is the mirror CR of R4-2008096

	R4-2008097
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add the REFSENS exception for inter band CA with SDL
Reason for change:
The descriptions of allowed exceptions are missing.
Summary of change:
To specify the descriptions of allowed exceptions.
Moderator’s note: The cover sheet title is not consistent with the document title and CR content. A revision is needed if the CR content is agreed.

	R4-2008076
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add the REFSENS exception for inter band CA with SDL
Note: The is the mirror CR of R4-2008097

	R4-2008098
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add requirements for inter-band CA with two UL bands
Reason for change:
The REFSENS requirements are missing for inter-band CA with the uplink assigned to two NR bands.
Summary of change:
To specify the REFSENS requirements are missing for inter-band CA with the uplink assigned to two NR bands.

	R4-2008078
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add requirements for inter-band CA with two UL bands
Note: The is the mirror CR of R4-2008098

	R4-2008144
Type: CR
For: Agreement
CAT: F
	Qualcomm Incorporated
	Title: OOB blocking for n70 adjacent to n25
Reason for change:
The descriptions of allowed exceptions are missing.
Summary of change:
To specify the descriptions of allowed exceptions.
Moderator’s note: There is a typo above NOTE 5. A revision is needed if the CR content is agreed.

	R4-2008145
Type: CR
For: Agreement
CAT: A
	Qualcomm Incorporated
	Title: OOB blocking for n70 adjacent to n25
Note: The is the mirror CR of R4-2008144

	R4-2008073
	Huawei, HiSilicon
	Title: CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA
Moderator’s note: This document is a replica of R4-2008096 and is not available on the server. The document is considered as withdrawn. 

	R4-2008075
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add the REFSENS exception for inter band CA with SDL
Moderator’s note: This document is a replica of R4-2008097 and is not available on the server. The document is considered as withdrawn.

	R4-2008077
	Huawei, HiSilicon
	Title: CR for 38.101-1 to add requirements for inter-band CA with two UL bands
Moderator’s note: This document is a replica of R4-2008098 and is not available on the server. The document is considered as withdrawn.



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

	XXX
	


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

	R4-2006383

	Title: CR to TS 38.101-1 R15: corrections on ACS for intra-band contiguous CA

	
	Company A:
Company B:
Huawei: For the first equation, NRB,cj can be changed to NRB,j

	R4-2006385

	Title: CR to TS 38.101-3 R15: corrections on ACS for intra-band contiguous EN-DC

	
	Company A:
Company B:
Huawei: For the first equation, NRB,cj can be changed to NRB,j

	R4-2006953

	Title: Update of CSI-RS definition for FR1 DL RMCs

	
	Company A:
Company B:
Huawei: does other configurations for TRS included in TS 38.509?

	R4-2008096

	Title: CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA

	
	Company A:Qualcomm:  Since the CA configuration has been removed in the first column, it makes it more difficult to search for CA configurations to find which ones have exception.  Instead of removing the CA configuration, would it be possible to list all the CA configurations for which the row applies?
Company B: Huawei: As we said in the reason of change, the limitation about NR CA configuration should be removed in order to be aligned with the 38.101-3, referring to RAN4’s agreement in RAN4#84 R4-1711980. If companies want to change the agreement, contributions are appreciated to add the UL combination in all of the exception tables including both 101-3 and 101-1. However, it seems that no one provide any contribution to correct it since RAN4#84.

	R4-2008097

	Title: CR for 38.101-1 to add the REFSENS exception for inter band CA with SDL

	
	Company A: Huawei: We can revise the cover sheet title as moderator’s guidance.
Company B:

	R4-2008098

	Title: CR for 38.101-1 to add requirements for inter-band CA with two UL bands

	
	Apple: The wording of the CR is misleading, in the text below as provided in the CR it could be understood that the two ULs refer to the same band, instead of the UL carrier active per each band.
“The reference sensitivity is defined to be met with all downlink component carriers active and one or two of the uplink carriers active”
Company B: Qualcomm: The uplink power for refsens and for other Rx requirements is not clearly specified. 
Huawei: The parameters about uplink power is specified in  Table 7.3.2-1. The definition is similar with LTE. If necessary, I can revise it.
NTT DOCOMO, INC: Thank you for this paper, but we would like to use the same wording as LTE TS 36.101-1 since the proposed text in this CR seems to be that it is sufficient to test either of 1UL or 2UL. But both 1UL and 2UL should be tested.
I mean for 1UL in TS 36.101:
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1, Table 7.3.1-1a and Table 7.3.1-2. The reference sensitivity is defined to be met with all downlink component carriers active and one of the uplink carriers active.
For 2UL in TS 36.101:
For inter-band carrier aggregation with one component carrier per operating band (up to four downlinks) and the uplink assigned to two E-UTRA bands the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1, Table 7.3.1-1a and Table 7.3.1-2. The reference sensitivity is defined to be met with all downlink component carriers active and both of the uplink carriers active.

	R4-2008144
	Title: OOB blocking for n70 adjacent to n25

	
	Company A: Skyworks: editorial Some part of NOTE 4 text is copied before NOTE 5
Company BMediaTek: Same observation as with Skyworks which was already captured in Moderator’s note. On the other hand, if there is no demand to pair n70 and n25 for CA operation, this note does not look to be necessary. 
Huawei: Does each overlapping or adjacent band pairs need similar note?



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

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



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

	#1
	
	





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

	R4-2006383
R4-2006384 (CAT: A)
	Return to 2nd round. Sourcing company please respond to Huawei’s comment.
Note: This is a resubmission of endorsed draft CR R4-2005207. It is not sure why the comment was not provided in last RAN4 meeting.

	R4-2006385
R4-2006386 (CAT: A)
	Return to 2nd round. Sourcing company please respond to Huawei’s comment.
Note: This is a resubmission of endorsed draft CR R4-2005208. It is not sure why the comment was not provided in last RAN4 meeting.

	R4-2006953
R4-2006954 (CAT: A)
	Return to 2nd round. Sourcing company please respond to Huawei’s comment.

	R4-2008096
R4-2008074  (CAT: A)
	Return to 2nd round. Can Qualcomm agree on this CR after sourcing company’s response?

	R4-2008097
R4-2008076
(CAT: A)
	Content is agreeable. A revision is required to change the cover sheet title which is not consistent with document title and CR content.

	R4-2008098
R4-2008078 (CAT: A)
	A revision is recommended to address the 1st round comments.

	R4-2008144
R4-2008145 (CAT: A)
	Return to 2nd round. Sourcing company please respond to MediaTek and Huawei’s comments.



Discussion on 2nd round (if applicable)
The following CRs are returned to 2nd round to see if agreement can be reached with further clarifications or revisions.
	CR/TP number
	Comments collection

	R4-2006383
R4-2006384 (CAT: A)
	Title: CR to TS 38.101-1 R15: corrections on ACS for intra-band contiguous CA

	
	Huawei: For the first equation, NRB,cj can be changed to NRB,j (1st round comment)
Moderator’s note: This is a resubmission of endorsed draft CR R4-2005207. It is not sure why the comment was not provided in last RAN4 meeting.
Xiaomi: Thanks Huawei for the checking. I correct it as suggested. Please see:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_95_e/Inbox/Drafts/103/Revision of R4-2006383.docx
Any comments are welcome.

	R4-2006385
R4-2006386 (CAT: A)
	Title: CR to TS 38.101-3 R15: corrections on ACS for intra-band contiguous EN-DC

	
	Huawei: For the first equation, NRB,cj can be changed to NRB,j (1st round comment)
Moderator’s note: This is a resubmission of endorsed draft CR R4-2005208. It is not sure why the comment was not provided in last RAN4 meeting.
Xiaomi: Thanks Huawei for the checking. I correct it as suggested. Please see:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_95_e/Inbox/Drafts/103/Revision of R4-2006385.docx
Any comments are welcome.

	R4-2006953
R4-2006954  (CAT: A)
	Title: Update of CSI-RS definition for FR1 DL RMCs

	
	Huawei: does other configurations for TRS included in TS 38.509? (1st round comment)
R&S: We don’t understand the comment. What do the conformance test functions in 38.509 have to do with CSI-RS configuration? This CR only adds missing information for CSI-RS configuration, the added values are the same as used in the default demod test configurations as in 38.101-4.

	R4-2008096
R4-2008074  (CAT: A)
	Title: CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA

	
	Qualcomm: Ok

	R4-2008405
Revised from
R4-2008097
R4-2008076
(CAT: A)
	Title: CR for 38.101-1 to add the REFSENS exception for inter band CA with SDL

	
	Moderator’s note: R4-2008097 is revised to R4-2008405. Please share the revised version on the draft folder first.


	R4-2008406
Revised from
R4-2008098
R4-2008078 (CAT: A)
	Title: CR for 38.101-1 to add requirements for inter-band CA with two UL bands

	
	Moderator’s note: R4-2008098 is revised to R4-2008406. Please share the revised version with the concerned companies first.
Qualcomm:  The UL power refers to Pumax for single carrier, but for CA, which Pumax is this?  Cannot set both carriers to their respective Pumax.  Also, it seems that requirements are missing for at least ACS and in-band blocking also for UL inter-band CA.  
Huawei: OK. More discussion is needed. This CR can be noted.

	R4-2008407
Revised from
R4-2008144
R4-2008145 (CAT: A)
	Title: OOB blocking for n70 adjacent to n25

	
	Moderator’s note: R4-2008144 is revised to R4-2008407. Please share the revised version with the concerned companies first.
MediaTek: The revision of the content is okay. However, the file name of the revised CR is referred to the wrong Tdoc number (R4-2008115) for the original CR which should be R4-2008144.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2008981
Revised from
R4-2006383
R4-2006384 (CAT: A)
	Agreeable

	R4-2008982
Revised from
R4-2006385
R4-2006386 (CAT: A)
	Agreeable

	R4-2006953
R4-2006954 (CAT: A)
	Agreeable

	R4-2008096
R4-2008074  (CAT: A)
	Agreeable

	R4-2008405
Revised from
R4-2008097
R4-2008076
(CAT: A)
	Agreeable

	R4-2008098
R4-2008078 (CAT: A)
	Not pursued

	R4-2008407
Revised from
R4-2008144
R4-2008145 (CAT: A)
	Agreeable





















