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Title:
Session Notes for Agenda Item 7.1.2
Source: Session Chair (Samsung)
1.1.1 MIMO
R1-1804965
On DMRS groups in Rel-15
Ericsson

1.1.1.1 Multi-antenna scheme
R1-1804966
Corrections for UL Antenna Port Identification
Ericsson

1.1.1.1.1 Codeword mapping 
R1-1804354
Summary of open issues on codeword mapping
Samsung

Agreement
Text proposal for TS38.211 section 6.3.1.1

· 
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Agreement
Text proposal for TS38.211 section 7.3.1.1

· 
[image: image2.wmf]{

}

1023

,...,

1

,

0

ID

Î

n

 equals the higher-layer parameter Data-scrambling-Identity if configured and the RNTI equals the C-RNTI or CS-RNTI
Agreement
Text proposal for Section 7.3.1.2.2 of 38.212

------------------------------------------- Start of Text Proposal -------------------------------------------

7.3.1.2.2
Format 1_1

< Unchanged parts are omitted >

-
Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports 
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 shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
< Unchanged parts are omitted >

Agreement
For TB to CW mapping:

· 2-TB: TB1 ( CW0, TB2 ( CW1

· 1-TB: always mapped to CW0

Section 5.1.3.2 of TS38.214

In case the higher layer parameter Number-MCS-HARQ-DL-DCI indicates that two codeword transmission is enabled, then a transport block is disabled by DCI format 1_1 if IMCS=26 and if [image: image5.png]


 for the corresponding transport block, otherwise the transport block is enabled.
For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' is configured and 
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  QUOTE 0 ≤ ,I-MCS .≤27 , or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' configured and 
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  QUOTE 0 ≤ ,I-MCS .≤28 , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:

R1-1803632
Remaining issues on CW mapping
Huawei, HiSilicon

R1-1803736
Remaining issues on codeword mapping
CATT

R1-1803737
WF on codeword mapping
CATT

Withdrawn

R1-1803811
Remaining issues on layer mapping
vivo

R1-1804353
Issues on codeword mapping
Samsung

R1-1804654
Remaining issue for MIMO Codeword mapping
AT&T

R1-1804878
Open issues on codeword mapping
Sharp

R1-1804967
Remaining issues on CW mapping and data scrambling
Ericsson

R1-1805100
Remaining Issue on DMRS Port Mapping and its Impact on CQI/MCS
Nokia, Nokia Shanghai Bell

1.1.1.1.2 Codebook based transmission for UL 
R1-1805564
Summary of Codebook Based UL Transmission
Intel

Agreement
Adopt the following TP. 

/************************* Start of Text Proposal for 38.212 **************************/
7.3.1.1.2

Format 0_1
-
SRS resource indicator –
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 bits, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook' or 'NonCodeBook', and 
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L

 is the maximum number of supported layers for the PUSCH.
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 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter ulTxConfig = NonCodeBook, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'NonCodeBook';

-
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 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter ulTxConfig = CodeBook, where 
[image: image15.wmf]SRS

N

 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook'.

-
Precoding information and number of layers – number of bits determined by the following:

-    0 bits if the higher layer parameter ulTxConfig = NonCodeBook;
-
0 bits for 1 antenna port and if the higher layer parameter ulTxConfig = Codebook;
-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;
-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset.
-
Antenna ports – number of bits determined by the following
-
2 bits as defined by Tables 7.3.1.1.2-6, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1;
-
4 bits as defined by Tables 7.3.1.1.2-7, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2;
-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;
-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;
-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;
-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook
/************************* End of Text Proposal for 38.212 **************************/
Agreement 

Text alignment between section 6.1.2.3 of 38214 and the UL MIMO parts in section 6.1.1 in terminology.  Remove references to TPMI, TRI, etc, and use the DCI field names from 38.212 as section 6.1.2.3 does now. 38.214 editor to make necessary changes.
R1-1803738
Remaining issues on codebook based UL transmission
CATT

R1-1803812
Remaining issues on codebook based UL transmission
vivo

R1-1803967
Remaining issues on codebook based UL transmission
OPPO

R1-1804202
Remaining issues on codebook based UL transmission
Lenovo, Motorola Mobility

R1-1804278
Summary of remaining issues for codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1804355
Issues on codebook based UL transmisison
Samsung

R1-1804710
On Codebook based transmission for UL
Intel Corporation

R1-1804783
Maintenance for codebook based UL transmission
Qualcomm Incorporated

R1-1804968
Corrections for Codebook Based UL MIMO
Ericsson

R1-1805101
Remaining issues on UL codebook based transmission
Nokia, Nokia Shanghai Bell

1.1.1.1.3 Non-codebook based transmission for UL
R1-1805549
FL Summary of issues on UL non-codebook based transmission
Nokia, NSB

R1-1805603
Proposal on aperiodic CSI-RS for non-codebook-based transmission
Samsung, Huawei, HiSilicon, Nokia, NSB, CATT, NTT DOCOMO, CHTTL, Verizon Wireless, KDDI, Spreadtrum, KT, WILUS Inc., ASUSTek

Agreement
Text proposal for TS38.214 Section 6.1.1.2

6.1.1.2
Non-Codebook based UL transmission

For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘nonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.

For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.

-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-
If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.
R1-1805722
Offline discussion summary on non-codebook based transmission
Nokia, NSB

Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 

· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.

· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.

· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.

· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 

· Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition 

R1-1803633
Summary of remaining issues for UL non-codebook based transmission
Huawei, HiSilicon

R1-1803739
Remaining issues on non-codebook based UL transmission
CATT

R1-1803813
Remaining issues on non-codebook based UL transmission
vivo

R1-1803905
Remaining issues on non-codebook based UL transmission
ZTE, Sanechips

R1-1803968
Remaining issues on non-codebook based UL transmission
OPPO

R1-1804056
Non-codebook based transmission for UL
MediaTek Inc.

R1-1804203
Remaining issues on non-codebook based UL transmission
Lenovo, Motorola Mobility

R1-1804356
Open issues on aperiodic CSI-RS for non-codebook-based transmission
Samsung

R1-1804542
Corrections on non-codebook-based UL
LG Electronics

R1-1804711
On non-codebook based transmission for UL
Intel Corporation

R1-1804784
Maintenance for non-codebook based UL transmission
Qualcomm Incorporated

R1-1804843
On Operation of Non-CB based UL Transmission 
InterDigital, Inc.

R1-1804969
Corrections for Non-Codebook Based UL MIMO
Ericsson

R1-1805039
Remaining details on non-codebook based UL transmission
NTT DOCOMO, INC.

R1-1805102
Remaining issues on non-codebook based UL-MIMO transmission
Nokia, Nokia Shanghai Bell

Late submission

1.1.1.1.4 PRB bundling for DL
R1-1805582
Summary on Issues of PRB bundling for DL
vivo

Agreement
In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, 
· the value of 
[image: image16.wmf]i

BWP

P

.

¢

 is fixed as 2 PRBs.
Agreement
Text Proposal for TS 38.214

5.1.2.3
Physical resource block (PRB) bundling 

< Unchanged parts are omitted >

A UE may assume that precoding granularity is 
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 consecutive resource blocks in the frequency domain. 
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 can be equal to one of the values among {2, 4, wideband}.
If 
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 is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the carrier bandwidth part i with 
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can be equal to one of the values among {2, 4, wideband}. Actual number of consecutive PRBs in each PRG could be one or more.
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 for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that 
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 is equal to 2 PRBs.

If 
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 is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.
When 
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 is determined as one of the values among {2, 4}, the first PRG size is given by 
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The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.

When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, 
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 for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that 
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 is equal to 2 PRBs. In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of 
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 is fixed as 2 PRBs.
If the higher layer parameter prb-BundlingType is set to 'dynamic', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that 
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 is equal to 2 PRBs.

If the higher layer parameter prb-BundlingType is set to 'dynamic', the higher layer parameter bundleSizeSet1 and bundleSizeSet2 configures two sets of 
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 values, the first set includes one or two 
[image: image36.wmf]i

BWP

P

.

¢

 values among {2, 4, wideband}, and the second set includes one 
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 value. The UE is not expected to be configured with (2, 4) in the first set.

If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]

-
is set to '0', the UE shall use the 
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 value from the second set of PRG 
[image: image39.wmf]i

BWP

P

.

¢

 values when receiving PDSCH scheduled by the same DCI. 

-
is set to '1' and one value is configured for the first set of 
[image: image40.wmf]i

BWP

P

.

¢

 values, the UE shall use this 
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 value when receiving PDSCH scheduled by the same DCI

-
is set to '1' and two values are configured for the first set of 
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 values as ‘n2-wideband’ (corresponding to two 
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 values 2 and wideband) or ‘n4-wideband’ (corresponding to two 
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 values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:

-
If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than 
[image: image45.wmf]2

/

,

size

i

BWP

N

, 
[image: image46.wmf]i

BWP

P

.

¢

 is the same as the scheduled bandwidth, otherwise 
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 is set to the remaining configured value of 2 or 4, respectively.
If the higher layer parameter prb-BundlingType is set to 'static', the 
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 value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2  for bandwidth part i  according to Section 5.1.2.2.1, or when a UE is configured with resource block bundle size of 2 for VRB to PRB mapping provided by the higher layer parameter VRB-to-PRB-interleaver for bandwidth part i, the UE is not expected to be configured with 
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= 4.

< Unchanged parts are omitted >
Agreement
The following text proposal for TS38.212 section 7.3.1.2.2 Format 1_1

< Unchanged parts are omitted >

-
PRB bundling size indicator – 0 bit if the higher layer parameter prb-BundlingType PRB_bundling is not configured or is set to ‘static’, or 1 bit if the higher layer parameter prb-BundlingType PRB_bundling is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].
< Unchanged parts are omitted >
R1-1803740
Remaining issues on PRB bundling
CATT

R1-1803814
Remaining issues on PRB bundling
vivo

R1-1803906
Remaining issues on PRB bundling
ZTE, Sanechips

R1-1803999
Text Proposal for DL PRB Bundling
OPPO

R1-1804072
Remaining issues on PRB bundling
MediaTek Inc.

R1-1804970
Remaining issues on DL PRB bundling
Ericsson

1.1.1.1.5 Other 
R1-1804447
Antenna selection for PUSCH
Huawei, HiSilicon

R1-1804971
UL precoder classification
Ericsson

1.1.1.2 CSI acquisition and beam management
R1-1803741
On multiplexing of signals and physical channels
CATT

1.1.1.2.1 CSI measurement 
R1-1805552
Summary of remaining issues on CSI measurement
ZTE, Sanechips
Agreement:
Support 3ms as MAC CE latency for activation/deactivation of SP CSI on PUCCH, SP CSI-RS and trigger states of AP-CSI/CSI-RS. Note that MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC-CE message to the time that the MAC-CE message is applied.
Agreement:
Periodicities/slot offsets for P/SP CMR and IMR are configured independently

Agreement:
From a UE’s perspective, the same CSI-RS/CSI-IM resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.

R1-1805661
[Draft] LS on time domain behavior of CSI-RS and CSI-IM
ZTE, Sanechips

The LS is endorsed in R1-1805621
Conclusion:
1 slot periodicity for CSI-IM is not supported in NR Rel-15
R1-1805606
Summary of offline discussion on CSI measurement
ZTE, Sanechips
Agreement
Aperiodic triggering offset of CSI-IM follows triggering offset value of the associated NZP CSI-RS for channel measurement.
R1-1803634
Summary of remaining issues on CSI measurement
Huawei, HiSilicon

R1-1803742
Remaining issues on CSI measurement
CATT

R1-1803815
Remaining issues on CSI measurement
vivo

R1-1803907
Remaining issues on CSI measurement
ZTE, Sanechips

R1-1803981
Remaining issues on CSI measurement
OPPO

R1-1804712
Remaining issues on interference measurement for CSI
Intel Corporation

R1-1804785
Maintenance for CSI measurement
Qualcomm Incorporated

R1-1804972
Remaining  issues  on CSI measurement
Ericsson

1.1.1.2.2 CSI reporting
R1-1805551
Summary of views on CSI reporting v2
Ericsson
Agreement 

What is the time offset of the CSI reference resource of P / SP CSI report?

· A fixed time offset, 
[image: image50.wmf]ref
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 slots, is used for a given numerology

· N=4 for 15kHz, N=8 for 30kHz, N=16 for 60kHz, N=32 for 120kHz in case of CSI report without CRI
· N=5 for 15kHz, N=10 for 30kHz, N=20 for 60kHz, N=40 for 120kHz in case of CSI report with CRI

· FFS: Applicability of smaller value of N depending on UE capability

Agreement 
For CSI latency requirement when an A-CSI trigger state triggers multiple CSI reports, up to X CSI reports are assumed to be calculated in a given time period. 

· FFS: A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE ignores a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· FFS: Details in case A-CSI is triggered for different numerologies

· Value of X depends on UE capability and takes into account all the CCs
· The above applies for the case of CSI only transmission

Agreement:
· For PUSCH-based SP-CSI reporting triggered by DCI, the timing offset of the initial report after the trigger should meet the PUSCH preparation procedure time (Z) for A-CSI reporting

R1-1805692
Summary of views on CSI reporting v8
Ericsson 

Agreement:

· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 

· the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report
· If N AP CSI reports (each with a single CSI-RS resource in the resource set for channel measurement) are triggered in a slot, but the UE only has M un-occupied CSI processing units, UE is only required to update M of the N CSI reports 

· FFS if a rule is needed which CSI reports are required to be update or if it’s up to the UE

· FFS if a CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units or one CSI processing units

Agreement
· Introduce a new UE capability on support of either “Type A CSI processing capability” or “Type B CSI processing capability” with regard to the number of simultaneous CSI calculations X
· For CSI latency requirement when an A-CSI trigger state triggers N CSI reports (where each report n is associated with (Zn, Z’n)) and have M un-occupied CSI processing units: 

· For Type A CSI processing capability:

· A UE is not expected to update any of the triggered CSI reports if the time gap between the first symbol of PUSCH and the last symbol of the associated ap-CSI-RS / ap-CSI-IM does not give enough CSI calculation time according to 
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· FFS how to index the M reports in this case to form
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· UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than 
 
· This applied to CSI only case, FFS for CSI+UL-SCH case

· For Type B CSI processing capability:

· A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report

· UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports

· This applied to CSI only case, FFS for CSI+UL-SCH case

· CSI reports based on P / SP CSI-RS are assigned to CSI processing units as follows:
· Type A:

· For P / SP CSI reports, the CSI processing unit is occupied from the first symbol of the CSI reference resource of the P / SP report until the first symbol of the physical channel carrying the report
· For A CSI reports, the CSI processing unit is occupied from the first symbol after the PDCCH triggering the report until the [first or last] symbol of the PUSCH carrying the report
· Type B:
· A periodic or aperiodic CSI reporting setting associated with P/SP CSI-RS is assigned one (or Ks) CSI processing unit and always occupy them 

· An activated SP-CSI report setting is assigned one (or Ks) CSI processing unit and occupies them until deactivated

· Once the SP-CSI report is deactivated, the CSI processing unit can be used for other CSI report

· Note: Type A assumes serial CSI processing implementation while Type B assume parallel CSI processing implementation. Note that this will not be captured in specification.

Agreement:
· For Type A CSI processing capability, a UE is not expected to update P/SP CSI reports if the number of CSI processing units occupied by P/SP CSI reports exceeds the number of simultaneous CSI calculations X according to the UE capability

Agreement
· When a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement is triggered

· For Type A CSI processing capability:

· The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 

· For Type B CSI processing capability, downselect between the following in RAN1#93:

· Alt1: The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 

· Alt2: The CSI report occupies Ks CSI processing units and the latency requirement for each unit is calculated based on (Zn, Z’n) according to the High latency CSI class  

· Companies are encouraged to provide their preference on either of the above alternatives and relevant (Zn, Z’n) values

· Note: If more than one CSI-RS resource for CM is configured for a CSI report, the report belongs to the High Latency CSI class

· Assuming Type A CSI processing capability or Type B if Alt 1 above is agreed:

· If a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement 

· For Ks=2, at most 16 CSI-RS ports per CSI-RS resource can be configured

· For 8>=Ks>2, at most 8 CSI-RS ports per CSI-RS resource can be configured

Agreement
· Adopt the following (Z,Z’) values for Low Latency CSI class for normal UE capability for the Type A and Type B UE CSI processing capabilities:
For normal UE capability (assuming single CSI report, single CMR/IMR)

	
	For Type A CSI processing capability
	For Type B CSI processing capability

	
	CSI only
	CSI+UL-SCH
	CSI only
	CSI+UL-SCH

	Low latency CSI
	15 kHZ
	Z
	5
	6
	22
	32

	
	
	Z'
	3
	4
	15
	25

	
	30 kHZ
	Z
	9
	10
	25
	37

	
	
	Z'
	6
	7
	16
	28

	
	60 kHZ
	Z
	17
	18
	34
	57

	
	
	Z'
	12
	13
	25
	48

	
	120 kHZ
	Z
	27
	30
	49
	85

	
	
	Z'
	22
	25
	37
	73

	High latency CSI
	15 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	30 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	60 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	120 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	


Agreement
· When DL BWP is switched, PUCCH-based SP-CSI report setting in activated state stays in its activated state. SP-CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes

R1-1803635
Summary of remaining issues on CSI reporting
Huawei, HiSilicon

R1-1803743
Remaining issues on CSI reporting
CATT

R1-1803816
Remaining issues on CSI reporting
vivo

R1-1804014
Remaining issues on CSI reporting
OPPO

R1-1804057
Remaining issues in CSI reporting
MediaTek Inc.

R1-1804093
Discussion on remaining issues on semi-persistent CSI
CMCC

R1-1804223
Remaining issues on CSI reporting
Spreadtrum Communications

R1-1804357
Issues on CSI reporting
Samsung

R1-1804499
Remaining details on CSI Reporting
MTI

R1-1804543
Remaining issues on CSI reporting
LG Electronics

R1-1804655
Remaining issue for CSI Reporting
AT&T

R1-1804713
Remaining issues on CSI reporting
Intel Corporation

R1-1804786
Maintenance for CSI reporting
Qualcomm Incorporated

R1-1804844
Remaining issues on CSI reporting 
InterDigital, Inc.

R1-1804879
Clarification on aperiodic CSI reporting in CA case
Sharp

R1-1804973
Remaining  issues  on CSI reporting
Ericsson

R1-1805040
Remaining issues on CSI reporting
NTT DOCOMO, INC.

R1-1805103
Remaining Details on the CSI Framework
Nokia, Nokia Shanghai Bell

1.1.1.2.3 Beam measurement and reporting
R1-1805514
Feature lead summary on beam measurement and reporting
Ericsson

Agreement:
The following text change is agreed: 

· In Section 5.2.1 of TS 38.214, add SSBRI (SSB Resource Indicator) to the contents of CSI reporting. [6]
>>> Text Proposal for 38.214 Section 5.2.1 >>>

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indication (LI), rank indication (RI) and/or and L1-RSRP.

For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and a list of trigger states ReportTriggerList containing a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference.
>>> End text proposal >>>

Agreement 

For the case of single CC case, to determine the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, only consider CORESETs in active BWP 
R1-1805574
Feature lead summary 2 on beam measurement and reporting
Ericsson 
Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP

· Above applies for a cell configured with PUCCH

· Note: the UE is configured with a list of spatial relations in PUCCH-SpatialRelationInfo. MAC-CE indicates a single selected spatial relation from the list on a per-PUCCH resource basis if the list has more than one element.

Agreement
· Support SP-SRS as mandatory with UE capability signalling

Agreement
The latency for MAC CE activation is 12 slots for 60kHz SCS and 24 slots for 120kHz SCS. The latency is calculated from the ending symbol of UE’s ACK transmission for PDSCH carrying MAC-CE activation message to when the MAC CE message is applied.
Agreement:
· Support uplink cross-carrier beam indication for PUCCH and SRS 

· Add Cell index and BWP information in SpatialRelation configuration

R1-1805739
[DRAFT] LS on UL cross carrier beam indication
Samsung
LS is endorsed in R1-1805627 with the following additional sentences: “RAN1 has agreed on cross carrier indication of spatial relations with SRS and PUCCH. For the case of SRS, changes are needed to the MAC CE message used for activating semi-persistent SRS to enable cross carrier indication. RAN1 suggests that RAN2 take this into their work.”

R1-1803636
Remaining issue for beam management
Huawei, HiSilicon

R1-1803744
Remaining issues on beam management
CATT

R1-1803817
Remaining issues on beam measurement and reporting
vivo

R1-1803908
Remaining issues on beam management
ZTE, Sanechips

R1-1803939
Ambiguities about PUCCH beam indication
Fujitsu

R1-1804000
Text Proposal for Beam Management
OPPO

R1-1804035
Remaining issues on beam management
ASUSTEK COMPUTER (SHANGHAI)

R1-1804058
Remaining issues in beam management
MediaTek Inc.

R1-1804210
Discussion of beam management for carrier aggregation
Lenovo, Motorola Mobility

R1-1804358
Corrections on Beam reporting and Indication
Samsung

R1-1804544
Remaining issues on beam management
LG Electronics

R1-1804593
Remaining issues on downlink beam management
Sony

R1-1804714
Remaining Issues on beam management
Intel Corporation

R1-1804770
Discussion on beam measurement and reporting
Apple Inc.

R1-1804787
Beam management for NR
Qualcomm Incorporated

R1-1804845
Remaining issues on beam management 
InterDigital, Inc.

R1-1804974
Remaining details of beam management
Ericsson

R1-1805041
Remining Issues on Beam Management
NTT DOCOMO, INC.

R1-1805104
Remaining issues on beam management
Nokia, Nokia Shanghai Bell

1.1.1.2.4 Mechanism to recover from beam failure
Including beamFailureREcoveryTimer related discussion per RAN plenary guidance as in RP-180597
R1-1805583
Revised Summary 1 on Remaing issues on Beam Failure Recovery
MediaTek

R1-1805604
WF on beamFailureRecoveryTimer
InterDigital, MediaTek, Ericsson, ZTE, SaneChips, Huawei, HiSilicon, NTT DOCOMO, Intel, Samsung, CATT
R1-1805565
WF on remaining issues for beam failure recovery
Intel, MediaTek, ZTE, Sanechips, Huawei, HiSilicon
Agreement:
BFI indication interval is lower bounded by 2ms
Agreement:
Agree to the following text change for TS38.213 section 6

A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET and with an associated search space provided by higher layer parameter search-space-config, as described in subcaluse 10.1, for monitoring PDCCH in the control resource set. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
[image: image57.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
[image: image58.wmf]new
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 provided by higher layer [5, TS 38.321], the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI starting from slot 
[image: image59.wmf]4
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 within a window configured by higher layer parameter Beam-failure-recovery-request-window. For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. 

R1-1805689
Summary 2 on Remaing issues on Beam Failure Recovery
MediaTek

Agreement: 

· Send an LS to RAN2 with following information

· RAN1 confirms the need for beamFailureRecoveryTimer and keep its uses as current RAN1 agreement

· Note: unsuccessful CFRA based BFR upon expiry of beamFailureRecoveryTimer means that UE shall not use CFRA for BFR after beamFailureRecoveryTimer expired and no indication to higher layer is required

· The following use case will be captured in the LS

· Candidate beam selection for contention-free PRACH-based BFR is based on L1-RSRP. For qualified candidate beam but poor SINR, the timer enables UE to try contention-based PRACH resources after timer expires 

· Note: CBRA resource can be used when there is no candidate beam identified from candidate-beam-RS-list, as described by TS 38.321 section 5.1.2.

· beamFailureRecoveryTimer does not apply to the use of CBRA resources.

R1-1805716
[DRAFT] LS on beamFailureRecoveryTimer
InterDigital

The LS is endorsed in R1-1805622
Agreement:

Text proposal for TS38.213 section 6

------------------------------Start Text Proposal---------------------------------
The physical layer in the UE shall, in slots where the radio link quality according to the set 
[image: image61.wmf]0
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 is assessed, provide an indication to higher layers when the radio link quality for all corresponding resource configurations in the set 
[image: image62.wmf]0

q

 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set 
[image: image63.wmf]0
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 and X.  

------------------------------End Text Proposal---------------------------------
R1-1805730
Summary 3 on Remaing issues on Beam Failure Recovery
MediaTek


R1-1805714
[Draft] LS on NR BFR
Huawei, HiSilicon

Endorsed in R1-1805623
R1-1803622
Remaining issues on beam failure recovery
NEC

R1-1803637
Summary of remaining issues on beam failure recovery
Huawei, HiSilicon

R1-1803745
Remaining issues on beam failure recovery
CATT

R1-1803818
Remaining issues on mechanism to recover from beam failure
vivo

R1-1803909
Remaining issues on beam recovery
ZTE, Sanechips

R1-1804001
Text Proposal for Beam Failure Recovery
OPPO

R1-1804036
Remaining issues on beam failure recovery procedure
ASUSTEK COMPUTER (SHANGHAI)

R1-1804059
Remaining issues in beam failure recovery
MediaTek Inc.

R1-1804094
Discussion on remaining issues on beam failure recovery
CMCC

R1-1804211
Discussion of beam failure recovery for carrier aggregation
Lenovo, Motorola Mobility

R1-1804359
Corrections on beam failure recovery
Samsung

R1-1804494
Corrections on beam failure recovery
ETRI

R1-1804545
Remaining issues on beam failure recovery
LG Electronics

R1-1804715
Remaining Issues on beam failure recovery
Intel Corporation

R1-1804788
Beam recovery procedures
Qualcomm Incorporated

R1-1804846
Remaining issues on beam failure recovery 
InterDigital, Inc.

R1-1804975
Remaining issues on beam recovery
Ericsson

R1-1805042
Remaining issues on beam recovery
NTT DOCOMO, INC.

R1-1805105
Remaining Details on Beam Recovery
Nokia, Nokia Shanghai Bell

1.1.1.2.5 CQI and MCS
R1-1805545
Summary for CQI and MCS
AT&T

Agreement

Text proposals for TS 38.214 v15.0.0 Section 6.1.4.1

< Unchanged parts are omitted >
· for MCS index 0,1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
else

· the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

end

Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM

	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x 1024
R
	Spectral

efficiency

	0
	q
	240/q
	0.2344

	1
	q
	314/q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	1q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


< Unchanged parts are omitted >
Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1.1

The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,...,1000 1008+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…,3000+P-1], as given by
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 is a vector of PDSCH symbols from the layer mapping defined in Subclause 7.3.1.4 of [4, TS 38.211], [image: image66.wmf][
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 is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1, otherwise W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.
Agreement:
· For PDSCH scheduled by DCI format 1_0, UE assumes the default 64QAM table regardless of RRC configuration

· For PUSCH scheduled by DCI format 0_0, UE assumes the default 64QAM table regardless of RRC configuration

Agreement:
· For PDSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, UE assumes 64 QAM MCS table 

· For PUSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, SP-CSI C-RNTI, UE assumes 64 QAM MCS table
Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1

< Unchanged parts are omitted >

If a UE is not configured with higher layer parameter MeasRestrictionConfig-time-channel, the UE shall derive the channel measurements for computing CQI CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 

If a UE is configured with higher layer parameter MeasRestrictionConfig-time-channel, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 

If a UE is not configured with higher layer parameter MeasRestrictionConfig-time-interference, the UE shall derive the interference measurements for computing CQI CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 

If a UE is configured with higher layer parameter MeasRestrictionConfig-time-interference the UE shall derive the interference measurements for computing the CQI CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting. 

< Unchanged parts are omitted >
Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1

------------------------------------------------------Start text proposal-----------------------------------------------------------
5.2.2.1.1 CSI reference resource definition
-
the PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 3000+P-1], as given by


[image: image67.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

=

ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

-

+

)

(

)

(

)

(

)

(

)

(

)

1

(

)

0

(

)

1

3000

(

)

3000

(

i

x

M

i

x

i

W

i

y

M

i

y

P

n


where 
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 is a vector of PDSCH symbols from the layer mapping defined in Subclause 7.3.1.4 of [4, TS 38.211], 
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 is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1,. otherwise If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to either ‘CRI/RI/PMI/CQI’ or ‘CRI/RI/LI/PMI/CQI’,  W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to ‘CRI/RI/CQI’, W(i) is the precoding matrix corresponding to the procedure described in Subclause 5.2.1.4.2. If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to ‘CRI/RI/i1/CQI’, W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Subclause 5.2.1.4. The corresponding PDSCH signals transmitted on antenna ports [3000,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.
R1-1803819
Remaining issues for CQI and MCS
vivo

R1-1804360
Remaining issues on CQI and MCS
Samsung

R1-1804444
Remaining issues on CQI and MCS
Huawei, HiSilicon

R1-1804716
Corrections to CQI definition in NR
Intel Corporation

1.1.1.2.6 Other
Including handling simultaneous transmission and reception of different channels and reference signals
For further discussion in RAN1#93
· RAN4 agreement exists for SSB-RRM + PDSCH multiplexing for non-CA and CA cases

· Consider at least the following alternatives. At least for cases outside SMTC window (SSB-RLM+PDSCH, SSB-BM+PDSCH) including CA:
· Alt 1: (multiplexing restriction) Extend the RAN4 agreement to the case of SSB+PDSCH multiplexing for both CA and non-CA without PDSCH associated with SI-RNTI, P-RNTI. This means that the UE is not expected to receive PDSCH on SSB symbols (for same numerology in FR2)

· Alt 2: gNB will ensure at least spatial QCL

· Alt 3: The UE is not expected to perform Rx beam refinement on SSB locations (Rx beam refinement may be associated with BM, RLM, BFD)

Note: The above applies to the case with same numerology for SSB and PDSCH. The case with different numerologies for SSB and PDSCH is to be addressed.
R1-1803701
QCL and spatial-relation for simultaneous reception and transmission
Huawei, HiSilicon

R1-1803820
Remaining issues on simultaneous reception of DL/UL physical channels and reference signals
vivo

R1-1803910
Simultaneous transmission and reception of channels/signals
ZTE, Sanechips

R1-1803964
Discussion on QCL across CCs
ITRI

R1-1804002
Discussion on simultaneous receptions/transmissions of multiple signals/channels
OPPO

R1-1804060
Views on multi-CC QCL assumptions
MediaTek Inc.

R1-1804085
PHY notification for beam failure instance
ASUSTEK COMPUTER (SHANGHAI)

R1-1804118
Enhancements on Type-II CSI Reporting Scheme
Fraunhofer IIS, Fraunhofer HHI

R1-1804361
Aperiodic beam reporting
Samsung

R1-1804362
Corrections on UL beam management
Samsung

R1-1804363
Simultaneous reception of physical channels and reference signals
Samsung

R1-1804445
Further enhancements on CSI reporting and codebook design
Huawei, HiSilicon

R1-1804717
Spatial QCL considerations for multiplexing of physical channels and RS
Intel Corporation

R1-1804718
On UE capability signalling for Type II CSI
Intel Corporation

R1-1804789
Details on  simultaneous reception of PHY channels and RS in FR2
Qualcomm Incorporated

R1-1804976
Multi-cell beam recovery
Ericsson

R1-1804977
On simultaneous reception of physical and reference signals across CCs
Ericsson

R1-1804978
Remaining issues on SP CSI reporting on PUSCH
Ericsson

R1-1804979
Miscellaneous corrections and clarifications on CSI acquisition
Ericsson

R1-1804980
On OFDM symbol level PDSCH power boosting
Ericsson

R1-1805043
On Type II codebook enhancement
NTT DOCOMO, INC.

R1-1805106
Remaining Issue on Type II CSI Omission
Nokia, Nokia Shanghai Bell

R1-1805107
On channels multiplexing
Nokia, Nokia Shanghai Bell

1.1.1.3 Reference signals and QCL
1.1.1.3.1 Multiplexing of different types of RSs
R1-1805544
Feature lead summary of remaining issues for RS multiplexing
Huawei, HiSilicon

Agreement
Text proposal in Section 5.1.6.1 of TS 38.214
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation,  L1-RSRP computation and mobility.

If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET.
Agreement
Text proposal in Section 6.2.1 of TS38.214
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If a UE is configured with an SRS resource and PRACH in the same OFDM symbols in a slot, SRS is not transmitted in the overlapping symbols. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).
R1-1805704
Feature lead summary 2 of remaining issues for RS multiplexing
Huawei, HiSilicon

Agreement
In the case of collision of aperiodic/semi-persistent/periodic SRS and short PUCCH carrying HARQ-ACK, drop SRS.

And related Text Proposal: 
TP for Section 6.2.1 in TS 38.214 (treatment of short PUCCH with A/N against SRS)

------Unchanged parts are omitted------
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens is triggered to be transmitted to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 

------Unchanged parts are omitted------
R1-1803704
Remaining issues on RS multiplexing
Huawei, HiSilicon

R1-1803821
Remaining issues on multiplexing of different types of RSs
vivo

R1-1804073
Remaining issues on multiplexing
MediaTek Inc.

R1-1804364
Remaining issues on RS multiplexing
Samsung

R1-1804546
Correction on multiplexing between CSI-RS and CORESET
LG Electronics

R1-1804790
Maintenance for Multiplexing of RS
Qualcomm Incorporated

R1-1804948
Discussions on multiplexing of different types of RSs
Mitsubishi Electric Co.

R1-1804981
Remaining issues on RS multiplexing
Ericsson

1.1.1.3.2 CSI-RS
R1-1805557
Remaining issues on CSI-RS
Huawei, HiSilicon
Agreement:
Confirm the WA on CSI-RS sequence mapping for the case with 0.5 density
Agreement:
A UE may assume all CSI-RS ports within one CSI-RS resource are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ when applicable.
Agreement:
Text proposal for Section 5.2.2.3.1 in 38.214 
----------------------------------------------------------------------------------------------------------------------------------
-
CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211] , and the minimum bandwidth is the minimum between 24 and  
[image: image70.wmf]i

N

BWP,

RB

 resource blocks.

----------------------------------------------------------------------------------------------------------------------------------
Agreement
Text proposal for Section 5.1.6.1.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
If the UE is configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter NrofPorts for all CSI-RS resources within the set, and the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD’ if ‘QCL-TypeD‘ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.

Agreement
The number of ports in a resource set for L1-RSRP
· Always have the same number of ports (1 or 2) across all resources

----------------------------------------------------------------------------------------------------------------------------------
Agreement
For density ½, odd/even PRB allocations is respect to the common resource block grid 

Include in LS to RAN2 for CSI-RS Xi (Huawei)
Agreement
Text proposal for Section 5.1.4.2 in 38.214

----------------------------------------------------------------------------------------------------------------------------------
· ZP-CSI-RS-ResourceConfigId determines ZP CSI-RS resource configuration identity.

· NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

· ZP-CSI-RS-Density defines the zero-power CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

· CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
----------------------------------------------------------------------------------------------------------------------------------
R1-1805685
Remaining issues on CSI-RS #2
Huawei, HiSi

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214

-
CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
Agreement
· The UE expects that all the CSI resources of a resource set are configured with the same starting RB and number of RBs and the same CDM-type.

· FFS: Other parameters

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214

--------------------------------------------------------------------------------------------------------------------------
-
CSI-RS-Density defines CSI-RS frequency density of each CSI-RS port per PRB and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density ½, odd/even PRB allocations is respect to the common resource block grid.
-
CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].
-
Pc: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.

-
Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-
ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits.

-
CC_Info defines which component carrier the configured CSI-RS is located in.

- 
BWP_Info defines which bandwidth part the configured CSI-RS is located in.

--------------------------------------------------------------------------------------------------------------------------
Agreement
Text proposal for Section 5.1.4.2 in 38.214

----------------------------------------------------------------------------------------------------------------------------------
-
ZP-CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
----------------------------------------------------------------------------------------------------------------------------------
R1-1805740
[Draft] LS on NR CSI-RS
Huawei, HiSilicon

LS is endorsed in R1-1805626
R1-1803638
Remaining details on CSI-RS design in NR
Huawei, HiSilicon

R1-1803746
Remaining issues on CSI-RS
CATT

R1-1803822
Remaining issues on CSI-RS
vivo

R1-1803969
Remaining issues on CSI-RS design
OPPO

R1-1804074
Remaining issues on CSI-RS
MediaTek Inc.

R1-1804197
Remaining issues on CSI-RS
Lenovo, Motorola Mobility

R1-1804365
Remaining issues on CSI-RS
Samsung

R1-1804719
Remaining issues on CSI-RS
Intel Corporation

R1-1804791
Maintenance for on CSI-RS
Qualcomm Incorporated

R1-1804982
Remaining issues on CSI-RS
Ericsson

R1-1805044
Remaining details on CSI-RS
NTT DOCOMO, INC.

R1-1805108
Remaining issues on CSI-RS design
Nokia, Nokia Shanghai Bell

1.1.1.3.3 DMRS
R1-1805611
First Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm

Agreement:

Text proposals for TS 38.211 Section 6.4.1.1.1.2

------Unchanged parts are omitted------
6.4.1.1.1.2
Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence 
[image: image71.wmf]()

rn

 shall be generated according to
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 is given by clause 5.2.2 with
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 for a PUSCH transmission dynamically scheduled by DCI.

------Unchanged parts are omitted------
Agreement
Text proposals for TS 38.211 Section 7.4.1.1.1

------Unchanged parts are omitted------
7.4.1.1
Demodulation reference signals for PDSCH

7.4.1.1.1
Sequence generation

The UE shall assume the sequence 
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 is defined by
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where the pseudo-random sequence 
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 is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
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where 
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 is the OFDM symbol number within the slot, 
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 is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI

-

[image: image86.wmf]0

SCID

=

n

 and 
[image: image87.wmf]cell

ID

ID

SCID

N

N

n

=

 otherwise

------Unchanged parts are omitted------

Agree with the above TP and change 14 to 
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Agreement
<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<

6.4.1.1.3
Precoding and mapping to physical resources
[…]

Table 6.4.1.1.3-6: PUSCH DM-RS positions 
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 for single-symbol DM-RS and frequency hopping enabled.

	Duration in symbols for each hop
	DM-RS positions 
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[…]
Agreement: 

UE DM-RS transmission procedure for before RRC configuration in case of frequency hopping enabled should be specified in TS38.214 as following:
· If frequency hopping is enabled, the UE shall assume dmrs-AdditionalPosition = 1, and one additional DM-RS can be transmitted according to PUSCH duration.

Text Proposal for this correction shown below:
6.2.2
UE DM-RS transmission procedure

When transmitted PUSCH is not scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining Res not used for DM-RS in the symbols are not used for any PUSCH transmission, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and

If frequency hopping is disabled,
-
For PUSCH with allocation duration of more than 7 symbols, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional DM-RS can be transmitted according to PUSCH duration, or

-
For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted 

-
For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=0 and not transmit additional DM-RS.

If frequency hopping is enabled,
-
The UE shall assume dmrs-AdditionalPosition=1 and up to one additional DM-RS can be transmitted according to PUSCH duration.
[…]
Agreement
For PUSCH not scheduled by PDCCH format 0_1: 

· Support FDM for PUSCH and DMRS when PUSCH duration is N or less OFDM symbols

· N=2 for CP-OFDM.

TDM for other cases. Note: For DFT-S-OFDM, always TDM.

R1-1805587
WF on group/sequence hopping for DFT-S-OFDM PUSCH DMRS
CMCC, ZTE, Sanechips, Intel, Nokia, Nokia Shanghai Bell, OPPO, NEC, LG Electronics, NTT DOCOMO, MediaTek, vivo, Qualcomm
Agreement
· For DFT-s-OFDM based PUSCH transmission, if group hopping or sequence hopping is used, the sequence of the second DMRS symbol follows the first symbol for each pair of adjacent DMRS symbols.
Agreement
The following text proposal for section 7.4.1.1.2 of TS38.211 is agreed.
---------------------
For PDSCH mapping type B 
-
if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal CP, or 2, 4, 6 OFDM symbols for extended CP, and the PDSCH allocation collides with resources reserved for a CORESET, 
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 shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and

-
if the PDSCH duration is 4 symbols, the UE is not expected to receive a DM-RS symbol beyond the third symbol,

-
if the PDSCH duration is 7 symbols for normal CP, or 6 OFDM symbols for extended CP, 

-
the UE is not expected to receive the first DM-RS beyond the fourth symbol, and

-
if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted.

Table 7.4.1.1.2-3: PDSCH DM-RS positions 
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 for single-symbol DM-RS.
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	DM-RS positions 
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Table 7.4.1.1.2-4: PDSCH DM-RS positions 
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 for double-symbol DM-RS

	Duration in symbols
	DM-RS positions 
[image: image164.wmf]l



	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	
[image: image165.wmf]0

l


	
[image: image166.wmf]0

l


	
	-
	-
	

	5
	
[image: image167.wmf]0

l


	
[image: image168.wmf]0

l


	
	-
	-
	

	6
	
[image: image169.wmf]0

l


	
[image: image170.wmf]0

l


	
	
[image: image171.wmf]0

l


	
[image: image172.wmf]0

l


	

	7
	
[image: image173.wmf]0

l


	
[image: image174.wmf]0

l


	
	
[image: image175.wmf]0

l


	
[image: image176.wmf]0

l


	

	8
	
[image: image177.wmf]0

l


	
[image: image178.wmf]0

l


	
	-
	-
	

	9
	
[image: image179.wmf]0

l


	
[image: image180.wmf]0

l


	
	-
	-
	

	10
	
[image: image181.wmf]0

l


	
[image: image182.wmf]0

l

, 8
	
	-
	-
	

	11
	
[image: image183.wmf]0

l


	
[image: image184.wmf]0

l

, 8
	
	-
	-
	

	12
	
[image: image185.wmf]0

l


	
[image: image186.wmf]0

l

, 8
	
	-
	-
	

	13
	
[image: image187.wmf]0

l


	
[image: image188.wmf]0

l

, 10
	
	-
	-
	

	14
	
[image: image189.wmf]0

l


	
[image: image190.wmf]0

l

, 10
	
	-
	-
	


Agreement
In Section 5.1.6.2 of TS38.214

When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-
For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and

-
For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and


-
For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 

-
For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS 

R1-1805691
Second Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm
Agreement
Add the following text in Section 7.4.1.1.2 of 38.211 to clarify the above:

------Unchanged parts are omitted------
The position(s) of the DM-RS symbols is given by 
[image: image191.wmf]l

 and 

-
for PDSCH mapping type A, the duration is between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PDSCH resources in the slot 

-
for PDSCH mapping type B, the duration is the number of OFDM symbols of the scheduled PDSCH resources as signalled

and according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. The case DL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2. For PDSCH mapping type A, duration of 3 and 4 symbols in Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 respectively is only applicable for DL-DMRS-typeA-pos equals 2.
------Unchanged parts are omitted------
Agreement
Add the following text in Section 6.4.1.1.3 of 38.211 to clarify the above:

------Unchanged parts are omitted------
The position(s) of the DM-RS symbols is given by 
[image: image192.wmf]l

 and 

-
the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if frequency hopping is not used, or 

-
the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if frequency hopping is not used, or

-
the signalled duration per hop according to Table 6.4.1.1.3-6 if frequency hopping is used. 

For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for DL-DMRS-typeA-pos equals 2.
------Unchanged parts are omitted------
Agreement 

Text proposal for Section 5.1.6.2, 38.214
------Unchanged parts are omitted------
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, 
------Unchanged parts are omitted------

When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,

-
the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].

-
the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter DL-DMRS-max-len.

-
if DL-DMRS-max-len is equal to 1, single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0, 1, 2 or 3. 

-
if DL-DMRS-max-len equal to 2, both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0 or 1.
-
and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Subclause 7.4.1.1.2 of [4, TS 38.211].
------Unchanged parts are omitted------
Agreement
Text proposal for TS38.211

6.4.1.1.3
Precoding and mapping to physical resources 
[…]

The time-domain index 
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 and the supported antenna ports 
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 are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:

-
if the higher-layer parameter UL-DMRS-max-len is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS

-
if the higher-layer parameter UL-DMRS-max-len is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used

-
if higher-layer parameter UL-DMRS-add-pos is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [5, TS 38.212], Table 6.4.1.1.3-6 shall be used assuming UL-DMRS-add-pos is 1 for each hop. If 
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, only UL-DMRS-add-pos equal to 0 is supported is assumed to be 0. 

[…] 

Agreement
For DMRS scrambling ID for PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI
· If a PUSCH/PDSCH of a UE is scheduled by DCI format 0_0 or DCI format 1_0, the UE would assume the first DMRS scrambling ID if configured, otherwise  
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 is used.
R1-1803705
Remaining issues on DMRS design
Huawei, HiSilicon

R1-1803747
Remaining issues on DMRS
CATT

R1-1803823
Remaining issues on DMRS
vivo

R1-1803911
Remaining issues on DMRS
ZTE, Sanechips

R1-1803970
Remaining issues on DMRS design
OPPO

R1-1804075
Remaining issues on DMRS
MediaTek Inc.

R1-1804095
Discussion on remaining issues on DMRS
CMCC

R1-1804198
Remaining issues on DMRS
Lenovo, Motorola Mobility

R1-1804366
Remaining issues on DMRS
Samsung

R1-1804647
DMRS for pi/2 BPSK with spectrum shaping
IITH, CEWIT, IITM, Tejas Networks, Reliance Jio

R1-1804720
Remaining issues on DM-RS
Intel Corporation

R1-1804792
Maintenance for DMRS
Qualcomm Incorporated

R1-1804946
Discussions on DMRS
Mitsubishi Electric Co.

R1-1804983
Remaining issues on DMRS
Ericsson

R1-1805045
Remaining details on DM-RS
NTT DOCOMO, INC.

R1-1805109
Further comments on DM-RS for NR physical data channels
Nokia, Nokia Shanghai Bell

1.1.1.3.4 PT-RS
R1-1805542
Feature lead summary 2 of PT-RS
Ericsson

Working assumption:
Support variable time density LPT-RS for UCI-only PUSCH where information (e.g. MCS) in DCI is used to determine LPT-RS.

R1-1805584
WF on UL PTRS Port Indication
vivo, Intel, NEC, Lenovo, Motorola Mobility, ZTE, Sanechips, OPPO, Samsung, LG Electronics, MediaTek, Nokia, Nokia Shanghai Bell, Huawei, HiSilicon, CMCC, DOCOMO
Agreement
· For the following case, the field of PTRS-DMRS association is 0 bit for both codebook based UL transmission and non-codebook based UL transmission
· High layer parameter maxRank is configured as 1. 
· Update the following Table 7.3.1.1.2-26 for PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2, the 1st DMRS port which shares PTRS port 0
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3, 1st DMRS port  which shares PTRS port 1

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2, 2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3, 2nd DMRS port which shares PTRS port 1


Agreement
Agree on the following text proposal TS 38.211 v15.0.0 Section 6.4.1.2.1.2 to implement the previous agreement by changing m’ in the exponential to m:

< Unchanged parts are omitted >

 If transform precoding is enabled, the phase-tracking reference signal 
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 to be mapped in position 
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 before transform precoding, where 
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 depends on the number of PT-RS groups 
[image: image200.wmf]PTRS

group

N

, the number of samples per PT-RS group 
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 according to Table 6.4.1.2.2.2-1, shall be generated according to
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< Unchanged parts are omitted >

R1-1803623
Remaining issues on PTRS configurations
NEC

R1-1803706
Remaining issues on PTRS
Huawei, HiSilicon

R1-1803748
Remaining issues on PT-RS
CATT

R1-1803824
Remaining issues on PT-RS
vivo

R1-1803912
Remaining issues on PT-RS
ZTE, Sanechips

R1-1803940
Discussion on remaining details on PT-RS
Fujitsu

R1-1804076
Remaining issues on PT-RS
MediaTek Inc.

R1-1804096
Discussion on remaining issues on PT-RS
CMCC

R1-1804199
Remaining issues on PTRS
Lenovo, Motorola Mobility

R1-1804216
Remaining issues on PT-RS
Spreadtrum Communications

R1-1804273
Remaining issues on PT-RS
Panasonic Corporation

R1-1804367
Remaining issues on PTRS
Samsung

R1-1804469
Remaining issues on PTRS
Mitsubishi Electric RCE

R1-1804547
Text proposals on PT-RS
LG Electronics

R1-1804721
Remaining issues On PT-RS
Intel Corporation

R1-1804793
PTRS considerations
Qualcomm Incorporated

R1-1804847
Remaining issues on PT-RS 
InterDigital, Inc.

R1-1804984
Remaining issues on PT-RS
Ericsson

R1-1805046
Remaining details on PTRS
NTT DOCOMO, INC.

R1-1805110
Further comments on PT-RS
Nokia, Nokia Shanghai Bell

1.1.1.3.5 SRS
R1-1805522
Summary of SRS
Sony
Agreement
The following working assumption is confirmed.

· NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.
Agreement
Text proposal for section 6.2.1.3, 38.214): 

For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers. 
For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI. 
Agreement
Text proposal for section 7.3.1.3.4, 38.212:  
If the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block is configured for the UE by higher layers, with the following fields defined for the block:
-
SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-
TPC command number –2 bits-     TPC command number 1, TPC command number 2, …, TPC command number n 

      where each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set.

If the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one or more blocks is configured for the UE by higher layers where each block applies to a serving cell, with the following fields defined for the block:
-
SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-
TPC command number –2 bits
Agreement:
If TS38.214 does not capture that slot-level offset is for aperiodic SRS resource set, the spec editor should capture this

Agreement
The configuration of SRS starting position offset 
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The following text proposal for TS38.211 section 7.1.2.4 captures the above agreement.
< Unchanged parts are omitted >

An SRS resource consists of

-
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counts symbols backwards from the end of the slot and is contained in the higher layer parameter SRS-ResourceMapping, where 
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, the frequency-domain starting position of the sounding reference signal

< Unchanged parts are omitted >
Agreement
Inform RAN2 that aperiodicSRS-ResourceTrigger should start from 1 not 0. LS to be prepared by Steve (Ericsson)
Agreement
>>> Text proposal for 38.212 Section 7.3.1.1.2 >>>

Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s)

	00
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3


>>> End text proposal >>>

Agreement 

To avoid duplication between 38.212 and 38.214 of the table mapping the codepoints of the SRS request field in DCI to the triggered aperiodic SRS resource set(s), remove Table 6.2.1-1 from 38.214. Text proposal is provided below.

>>> Text proposal for 38.214 Section 6.2.1  >>>

For aperiodic SRS, at least one state of the DCI field is used to select at least one out of the configured SRS resource set.

The 2-bit SRS request field [5, TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 6.2.1-1 7.3.1.1.2-24 of [5, TS38.212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].

Table 6.2.1-1: SRS request value for aperiodic SRS

	Value of SRS request field
	Description

	'00'
	No aperiodic SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers


If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to 'NonCodebook', the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set.

>>> End text proposal >>>

R1-1805654
WF on SRS antenna switching
CMCC, ZTE, Sanechips, Ericsson, CATT, Sony, OPPO, NEC, Nokia, Nokia Shanghai Bell
R1-1805695
Summary of SRS
Sony

Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 

· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port

· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources

· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets

· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets

· FFS: The gap before or after any SRS resource set for antenna switching

· FFS: The number of SRS resource sets for other cases

R1-1805700
Draft LS on aperiodic SRS triggering
Ericsson 

LS is endorsed in R1-1805625
Agreement
>>> Text proposal for 38.214 Section  6.2.1.2 >>>
6.2.1.2            UE antenna switching

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-     SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, being associated with different UE antenna ports, or

-     SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource, or

-     SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna port, or
-     SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4

and a guard period where UE does not transmit any other signal of Y symbols in-between the SRS resources of the set, is used in case the SRS resources are transmitted in the same slot.

The value of Y is defined by Table 6.2.1.2-1.

>>> End text proposal >>> 

R1-1803639
Remaining details of SRS design
Huawei, HiSilicon

R1-1803749
Remaining issues on SRS
CATT

R1-1803825
Remaining issues on SRS
vivo

R1-1803913
Remaining issues on SRS
ZTE, Sanechips

R1-1803971
Remaining issues on SRS design
OPPO

R1-1804061
Remaining issues in SRS
MediaTek Inc.

R1-1804097
Discussion on remaining issues on SRS
CMCC

R1-1804368
Remaining issues on SRS
Samsung

R1-1804548
Remaining issues on SRS
LG Electronics

R1-1804594
Remaining issues on SRS
Sony

R1-1804722
Remaining issues on SRS
Intel Corporation

R1-1804794
Maintenance for SRS
Qualcomm Incorporated

R1-1804880
Discussions on SRS resource transmission for BWP switch
Sharp

R1-1804985
Remaining issues on SRS
Ericsson

R1-1805111
Remaining details on SRS design in NR
Nokia, Nokia Shanghai Bell

1.1.1.3.6 TRS 
R1-1805550
Summary #1 for TRS
MediaTek

Agreement
The following text proposals are agreed.
Text proposal 5.1.6.1.2 38.214

A UE does not expect to be configured with a Reporting Setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the Reporting Setting set to ‘ON’.
Text proposal 5.1.6.1.1 38.214

The periodic CSI-RS resources in the CSI-RS resource set configured with higher layer parameter TRS-Info have the same periodicity, bandwidth and subcarrier location. 

A UE does not expect to be configured with a reporting setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the reporting setting set to ‘ON’.
Agreement
A CSI-RS resource set should not be configured with TRS-info and CSI-RS-ResourceRep simultaneously.
R1-1805694
Summary #2 for TRS
MediaTek

Working Assumption
· Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· A UE does not expect to be triggered to aperiodic TRS unless it has been configured with an associated periodic TRS with the same burst length X slots on the same BWP

· The aperiodic TRS and the associated periodic TRS has the same BW, [same symbol position, same subcarrier location] and the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS

· FFS on DCI trigger timing for SCell activation and BWP switching
· The UE does not expect the scheduling offset between DCI to the first symbol of TRS be smaller than the threshold UE reported

· The aperiodic TRS is triggered by UL DCI (same as CSI-RS) 
· No new/additional RRC parameters are introduced for this feature except UE capability

Note: (from Huawei) Aperiodic TRS is a new feature in Rel-15 but Huawei is willing to accept this for progress
Note: AT&T has concerns to make this an UE optional feature since this is a forward compatibility issue
R1-1803826
Remaining issues on TRS
vivo

R1-1803914
Remaining issues on TRS
ZTE, Sanechips

R1-1804003
Text Proposal for CSI-RS for Time/frequency Tracking
OPPO

R1-1804077
Remaining issues on TRS
MediaTek Inc.

R1-1804232
Remaining details on TRS design
Spreadtrum Communications

R1-1804369
Remaining issues on TRS
Samsung

R1-1804443
Further discussion on introducing aperiodic TRS
Huawei, HiSilicon

R1-1804549
Text proposals on TRS
LG Electronics

R1-1804723
Remaining Issues On TRS
Intel Corporation

R1-1804795
Remaining issues on TRS
Qualcomm Incorporated

R1-1804986
Remaining issues on TRS
Ericsson

R1-1805047
Remaining details on TRS
NTT DOCOMO, INC.

R1-1805112
Remaining details of TRS design
Nokia, Nokia Shanghai Bell

1.1.1.3.7 QCL
R1-1805660
Feature lead summary on QCL
Nokia, NSB

R1-1805690
Offline discussion summary on QCL
Nokia, NSB
Agreement 

Text proposal for TS38.211

----------------------------begin text change------------------------

4.4.1 Antenna ports

An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 

-
For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.

---------------------------- end text change------------------------

Note that the above text change does not imply the support of time domain PRB bundling.

Working assumption on ‘same’ slot in Rel 15. If there is no consensus to revisit the working assumption in RAN1#93, it is automatically confirmed.

R1-1803640
Remaining issues and TP  for QCL assumptions
Huawei, HiSilicon

R1-1803750
Remaining issues on QCL
CATT

R1-1803827
Remaining issues on QCL
vivo

R1-1803915
Remaining issues on QCL
ZTE, Sanechips

R1-1804004
Text Proposal for QCL
OPPO

R1-1804724
Corrections to QCL for NR
Intel Corporation

R1-1804796
Remaining details on QCL
Qualcomm Incorporated

R1-1804987
Remaining issues on QCL
Ericsson

1.1.1.3.8 Other
R1-1803982
Evaluation on DMRS performance in high mobility scenario
OPPO

R1-1804281
Draft CR on PDSCH/PUSCH DMRS position for ECP in TS38.211
Huawei, HiSilicon

R1-1804282
Draft CR on PDSCH/PUSCH DMRS position for ECP in TS38.214
Huawei, HiSilicon

R1-1804284
SRS carrier switching involving SUL
Huawei, HiSilicon

R1-1804448
Remaining issues for SRS switching among CCs
Huawei, HiSilicon

R1-1804988
Analysis of periodic vs aperiodic TRS
Ericsson

R1-1804989
Benefits of resource specific DMRS mapping
Ericsson

R1-1804990
Evaluations of TRS periodicity
Ericsson

R1-1804991
Lossless compression of scheduling BW thresholds for PT-RS
Ericsson

R1-1804992
On correlation of DMRS Gold sequences
Ericsson

R1-1804993
On UE TX frequency accuracy with TRS based synchronization
Ericsson

R1-1804994
TP for TS 38.212 related to aperiodic and semi-persistent TRS
Ericsson

R1-1804995
TP for TS 38.214 related to DMRS sequence
Ericsson

R1-1804996
Type 1 mapping of halp-pi BPSK DFTS DMRS
Ericsson

R1-1804997
On a resource specific sequence mapping for CSI-RS
Ericsson

R1-1804998
On correlation of CSI-RS Gold sequences
Ericsson

R1-1804999
On additional periodicities for CSI-RS and SRS
Ericsson

1.1.1.4 Other
R1-1805000
NR UE feature list for MIMO and RS
Ericsson

R1-1805001
On RRC parameter alignment between 38.214 and 38.331
Ericsson
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