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1.1.1 Maintenance of Enhancements on MIMO for NR
1.1.1.1 CSI Enhancement for MU-MIMO Support

R1-2003880
Feature lead summary for MU-MIMO CSI
Moderator (Samsung)

R1-2003396
On remaining issues on MU CSI
vivo

R1-2003468
Maintenance of CSI enhancement for MU-MIMO
ZTE

R1-2003530
Remaining issues on MU-CSI in R16
Huawei, HiSilicon

R1-2003626
Remaining issues on CSI enhancement for MU-MIMO
CATT

R1-2003879
On maintenance of Rel.16 MU CSI enhancements
Samsung

R1-2003927
TP on enhanced Type II port selection codebook
LG Electronics

R1-2004228
Remaining issues for Rel-16 Type II CSI enhancement
Apple

R1-2004264
Maintenance on Rel-16 CSI enhancements
Nokia, Nokia Shanghai Bell

R1-2004372
Maintenance on MU-CSI Enhancements
Motorola Mobility, Lenovo

R1-2004462
Remaining issues on MU-CSI enhancement
Qualcomm Incorporated

R1-2004527
Discussion on MU CSI
Ericsson

[101-e-NR-eMIMO-MUCSI-01] Agree and finalize on the TP proposed for E.1 and E.2 in Table 1 of R1-2003880 by 5/27 – Eko (Samsung)
Agreement
The two TPs in R1-2004712 are endorsed for editor’s CRs on TS38.212 and TS38.214.
[101-e-NR-eMIMO-MUCSI-02] Discuss the following by 5/29 and corresponding TP (if any) by 6/3 – Eko (Samsung):

· Examine when the UE reports useless information (bitmap and reference amplitude are reported even if LCC is absent) for 3 out of 8 supported parameter combinations and whether this optimization is significantly beneficial and should be addressed by specification. If so, modify the definition of K_0=max{x,⌈β2LM_1 ⌉} to ensure that a UE can report one NZC per polarization for rank ν≤4. Two alternatives to be discussed are:

· Alt 1: x=max{2,ν}

· Alt 2: x=4

· Possible conclusion

· There is no consensus in supporting the proposals in N.1, N.2, N.3, N.4, 1a/2a/2b, N.5, N.6, and N.7 as summarized in Table 2 of R1-2003880.
Conclusion

There is no consensus in supporting the proposals in N.1, N.2, N.3, N.4, N.5, N.6, and N.7 as summarized in Table 2 of R1-2003880

· There is no consensus in changing the previous agreement on K0 to address the lack of LCCs in CSI reporting for a certain combination of ParamCombination-r16 and small values of NSB
1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-2004370
FL summary for Multi-TRP/Panel Transmission 
Moderator (OPPO)

R1-2003397
On remaining issues on M-TRP
vivo

R1-2003469
Maintenance of multi-TRP enhancements
ZTE

R1-2003531
Remaining issues on multi-TRP in R16
Huawei, HiSilicon

R1-2003627
Discussion on remaining issues of multi-TRP/panel transmission
CATT

R1-2003660
Remaining issues on multi-TRP transmission
MediaTek Inc.

R1-2003742
Corrections to multi-TRP
Intel Corporation

R1-2003819
Remaining issues on multi-TRP/panel transmission
Lenovo, Motorola Mobility

R1-2003881
On Rel.16 multi-TRP/panel transmission
Samsung

R1-2003928
Text proposals on enhancements on multi-TRP/panel transmission
LG Electronics

R1-2003954
Remaining issues on multi-TRP/panel transmission
CMCC

R1-2003987
Discussion on remaining issues of multi-TRP operation
Spreadtrum Communications

R1-2004047
Text proposals for enhancements on multi-TRP and panel Transmission
OPPO

R1-2004229
Remaining issues for Multi-TRP enhancement
Apple

R1-2004265
Maintenance of Rel-16 Multi-TRP operation
Nokia, Nokia Shanghai Bell

R1-2004311
Remaining issues on multi-TRP transmission
NEC

R1-2004395
Remaining issues on multi-TRP/panel transmission
NTT DOCOMO, INC

R1-2004432
Remaining issues on Multi-TRP/Panel Transmission
Ericsson

R1-2004463
Multi-TRP Enhancements
Qualcomm Incorporated

R1-2004592
Clarification on Multi-TRP URLLC Scheme 4
Convida Wireless

[101-e-NR-eMIMO-multiTRP-01] Email discussion #1 on multi-TRP by 5/29 and corresponding TP by 6/5 – Li (OPPO): Issue #b-6 Default TCI-state for PDSCH of Scheme 3 and Scheme 4
Agreement
The default TCI-states for PDSCH transmission of scheme 3 or scheme 4 are determined as follows:
· When the time offset between the DCI and the 1st PDSCH transmission occasion is less than the threshold, the two default TCI-states are applied to PDSCH transmission occasions, respectively. The mapping between default TCI states and PDSCH transmission occasions follows the mapping specified for indicated TCI states in Section 5.1.2.1 in TS 38.214. 
· The default TCI states are based on the activated TCI states in the slot with the first PDSCH transmission occasion 
· Note: Whether to support this feature or not is subject to UE capability FG 16-2b-0. 
 

Agreement
· Introduce a new RRC parameter [enableTwoDefaultTCIStates] that configures the UE to apply two default TCI states of single-DCI based multi-TRP .
· Introduce a new RRC parameter [enableDefaultTCIStatePerCoresetPoolIndex] that configures the UE to apply the default TCI state per CORESETPoolindex of multi-DCI based multi-TRP. 
Agreement
The text proposal in R1-2004925 is endorsed for the editor’s CR on TS38.214.
[101-e-NR-eMIMO-multiTRP-02] Email discussion #2 on multi-TRP by 5/29 and corresponding TP by 6/3 – Li (OPPO): Discuss issue #a-2 to align the understanding on whether single-DCI and multi-DCI can be configured on one UE simultaneously and discuss whether or not to introduce restriction on simultaneous configuration of  multi-DCI based and single-DCI based M-TRP  into RAN1 specification. 

· The issue# b-2 to Clarify the relationship between RepetitionNumber-r16/ RepSchemeEnabler  and pdsch-AggregationFactor, and also clarify the repetitions are in RepNum16 consecutive slots in Scheme 4. 

Agreement

· When a UE is configured with repetitionNumber-r16, the UE does not expect to be configured with AggregationFactor 

· When a UE is configured by repetitionSchemeConfig-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with AggregationFactor. 

· Clarify that in scheme 4, PDSCH is repeated in RepNumR16 consecutive slots 

Conclusion

In Rel-16, RAN1 specification do not support the following operations at least within a CC:

· Simultaneous reception of single-DCI based multi-TRP and multi-DCI based multi-TRP 

· Dynamic switch between single-DCI based multi-TRP and multi-DCI based multi-TRP 

Note1: this conclusion has no RAN1 specification impact in Rel-16. 

Note2: Whether to support the above operation in Rel-17 or beyond is FFS.
Agreement

The text proposal in R1-2004907 is endorsed for the editor’s CR on TS38.214.
[101-e-NR-eMIMO-multiTRP-03] Email discussion #3 on multi-TRP by 5/29 – Li (OPPO):

· Issue #b-10 to correct Description on QCL of DMRS ports of M-TRP PDSCH in 38.211  

· Issue #b-11 to Capture the missing conditions for scheme 4 and scheme 2a/2b/3 in TS 38.214 and also to correctly capture condition 1 for Scheme 4 in TS 38.214. 
Agreement

The TP in R1-2004770 is endorsed for the editor’s CR on TS38.211. The TP in R1-2004771 is endorsed for the editor’s CR on TS38.214.
1.1.1.3 Enhancements on Multi-beam Operation
R1-2004231
Feature Lead Summary #1 on L1-SINR and SCell BFR
Apple

R1-2004232
Feature Lead Summary #2 on L1-SINR and SCell BFR
Apple

R1-2003930
FL summary#1 on Rel-16 MB1 maintenance
Moderator (LG Electronics)

R1-2003931
FL summary#2 on Rel-16 MB1 maintenance
Moderator (LG Electronics)

R1-2003398
On remaining issues on Multi Beam
vivo

R1-2003470
Maintenance of multi-beam operation
ZTE

R1-2003532
Remaining issues on multi-beam enhancements in R16
Huawei, HiSilicon

R1-2003628
Remaining issues on multi-beam operation enhancement
CATT

R1-2003661
Remaining issues on multi-beam operation
MediaTek Inc.

R1-2003820
Remaining issues on multi-beam operation
Lenovo, Motorola Mobility

R1-2003882
On Rel.16 support for multibeam operation
Samsung

R1-2003929
Remaining issues on multi beam operation
LG Electronics

R1-2003955
Remaining issues on multi-beam operation
CMCC

R1-2003985
Discussion on remaining issues of multi-beam operation
Spreadtrum Communications

R1-2004048
Remaining issues on Multi-beam Operation Enhancement
OPPO

R1-2004186
Remaining issues on multi-beam operation
Sony

R1-2004201
Remaining issues on multi-beam operation
Ericsson

R1-2004230
Remaining issues on beam management enhancement
Apple

R1-2004266
Maintenance of Rel-16 Beam Management
Nokia, Nokia Shanghai Bell

R1-2004396
Remaining issues on multi-beam operation
NTT DOCOMO, INC

R1-2004464
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-2004790
Summary of email thread [101-e-NR-eMIMO-MB1-01]
Moderator (LG Electronics)

[101-e-NR-eMIMO-MB1-01] Default spatial relation/PL RS with respect to beam correspondence (Issue#1) in R1-2003931 by 5/29 – Jiwon (LGE)

Agreement
FG2-20 (beamCorrespondenceWithoutUL-BeamSweeping) is not prerequisite feature of FG16-1c (Default spatial relation).
Agreement
The text proposal in R1-2004793 is endorsed for TS38.213 editor’s CR.

[101-e-NR-eMIMO-MB1-02] Corrections for clarification (Issue#11, #12(second TP only), #13, #15) in R1-2003931 by 5/29 – Jiwon (LGE)

Agreement

The text proposal in R1-2004794 is endorsed for editors CR on TS38.214.

[101-e-NR-eMIMO-MB1-03] Discuss Issue#3, Issue#4, Issue#8, and Issue#10 in R1-2003931 by 5/29 – Jiwon (LGE)

Agreement
· If the PUSCH transmission is scheduled by a DCI format 0_1, and if the UE is provided enableDefaultBeamPlForSRS and is provided neither PUSCH-PathlossReferenceRS nor PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index qd as for the SRS resource set with the associated SRS resource for the PUSCH transmission.

· Text proposal #1 in R1-2004795 is endorsed for the editor’s CR on TS38.213.
Agreement

· For multi-slot PUCCH, a spatial relation/PL RS is commonly applied across the PUCCH slots, where the spatial relation/PL RS is determined by the first PUCCH slot.

· Text proposal #2 and text proposal #3 in R1-2004795 are endorsed for the editor’s CR on TS38.213.
Conclusion

· If TCI is not present in DCI and scheduling offset is larger than the threshold, The PDSCH beam should be based on the QCL/TCI applied for the CORESET with scheduling PDCCH in the PDSCH slot.  

· When PUSCH is scheduled by DCI format 0_0, its spatial relation should follow that of PUCCH with lowest ID in the PUSCH slot.

[101-e-NR-eMIMO-MB2-01] Email discussion on TPs proposed in section 3.1 of R1-2004232 (excluding 3.1.3), and 3.4 by 5/29 – Yushu (Apple)

Agreement

The text proposals in R1-2004837 are endorsed for the editor’s CR on TS38.214.

[101-e-NR-eMIMO-MB2-02] Email discussion on TPs proposed in section 4.1 of R1-2004232 by 5/29 – Yushu (Apple)

Agreement

The text proposals in R1-2004838 are endorsed for the editor’s CR on TS38.213.
[101-e-NR-eMIMO-MB2-03] Email discussion on TPs proposed in section 4.5 of R1-2004232 by 5/29 – Yushu (Apple)

Conclusion

In Rel-16, there is no consensus to automatically update the spatial relation for SRS after UE receiving the response for MAC CE for SCell BFR
1.1.1.4 Full TX Power UL transmission
R1-2003402
Feature lead summary on UL full power transmission
Moderator (vivo)

R1-2003399
On remaining issues on UL full power Tx
vivo

R1-2003471
Maintenance of full power UL transmission
ZTE

R1-2003533
Remaining issues on UL full power transmission in R16
Huawei, HiSilicon

R1-2003629
On UL full power transmission
CATT

R1-2003662
Remaining issues on UL full power transmission
MediaTek Inc.

R1-2003743
Correction to Full Tx Power UL Transmission
Intel Corporation

R1-2003883
On UL full power transmission
Samsung

R1-2003932
Text proposals on full Tx power UL transmission
LG Electronics

R1-2003956
Discussion on full TX power UL transmission
CMCC

R1-2003984
Discussion on remaining issues on full TX power for UL transmission
Spreadtrum Communications

R1-2004049
Text proposals for full TX power UL transmission
OPPO

R1-2004233
Remaining issues for UL Full Power transmission enhancement
Apple

R1-2004267
Maintenance of Rel-16 Full TX Power UL transmission
Nokia, Nokia Shanghai Bell

R1-2004346
Corrections for Full Power UL Transmission
Ericsson

R1-2004397
Remaining issue on full Tx power UL transmission
NTT DOCOMO, INC

R1-2004465
Remaining issues on full power UL transmission
Qualcomm Incorporated

[101-e-NR-eMIMO-ULFPTx-01] Additional entries of full power TPMI grouping indication with Mode 2 operation by 5/29 and corresponding TP (if any) by 6/5 – Rakesh (vivo)

· Issue 1 of the FL summary

· Companies are encouraged to provide simulation results

· Note that having this email thread does not automatically mean that additional entries will be included into the specification

The email discussion on this topic was inconclusive.
[101-e-NR-eMIMO-ULFPTx-02]  TPs for correction on power scaling by 5/29 – Rakesh (vivo)

· TP 1, 2, 8 under Issues 2 of the FL summary

Agreement

The text proposal in R1-2004886 is endorsed for the editor’s CR on TS38.213.
Agreement

The text proposals in R1-2004900 are endorsed for the editors CRs on TS38.212, TS38.213, and TS38.214.

· Note: The text proposal for TS 38.213 is not editorial. The rest are editorial corrections.
[101-e-NR-eMIMO-ULFPTx-03] Miscellaneous corrections for full power uplink transmission by 5/29 – Rakesh (vivo)

· TP 3-7 under Issue 2, Issue 3 and Issue 4 of the FL summary
Agreement

The text proposals in R1-2004887 are endorsed for editors’ CRs on TS38.214 and TS38.213.
1.1.1.5 Low PAPR RS

R1-2004504
FL summary 1 of low PAPR RS
Moderator (Ericsson)

R1-2003400
On remaining issues on Low PAPR RS
vivo

R1-2003534
Remaining issues on low PAPR sequence in R16
Huawei, HiSilicon

R1-2003663
Maintenance of low PAPR RS
MediaTek Inc.

R1-2003707
Remaining issues on low PAPR RS
Ericsson

R1-2003744
Corrections to Low PAPR RS
Intel Corporation

R1-2004050
Text proposals for low PAPR RS
OPPO

R1-2004268
Corrections on Low PAPR RS
Nokia, Nokia Shanghai Bell

R1-2004466
Remaining issues on low PAPR RS
Qualcomm Incorporated

R1-2004761
TP for eMIMO lowPAPR thread #1
Moderator
(Ericsson)
[101-e-NR-eMIMO-lowPAPR-01] Correction on missing case for determining the n_"ID" ^"RS"   in TS38.214: “the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is configured and π/2-BPSK modulation is not used for PUSCH” by 5/27 – Mattias (Ericsson)
Agreement

The text proposal in R1-2004761 is endorsed. To be included as part of editor’s CR for TS38.211.

[101-e-NR-eMIMO-lowPAPR-02] Discuss and correct the following: A sentence that the low-PAPR sequence of type 2 changes for different values of α and δ in Section 5.2.3 is incorrect and should be removed/replaced by 5/27 – Mattias (Ericsson).
Agreement

The text proposal in R1-2004762 is endorsed for the editor’s CR on TS38.211.
1.1.1.6 Others

R1-2003401
Discussion on P3 L1-SINR measurement
vivo

R1-2003483
Preliminary views on further enhancement for NR MIMO
ZTE

R1-2004051
Remaining issues on multi-TRP and panel Transmission
OPPO

R1-2004234
On further MIMO enhancement
Apple

R1-2004505
Critical MIMO issue from observations in field
Ericsson

R1-2004613
Other open issues for Rel-16 MIMO
Huawei, HiSilicon

