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Title:
Session Notes for Agenda Item 7.1.2
Source: Session Chair (Samsung)
1.1.1 MIMO
R1-1801316
LS to RAN1 on MAC CE for MIMO
RAN2, Nokia

R1-1801807
Draft LS on MAC CEs for BM and CSI
Huawei, HiSilicon

R1-1802019
Draft LS reply on MAC CE for MIMO
Ericsson-LG Co., LTD

Details to be handled under 7.1.2

R1-1803377
LS on MAC CEs for BM and CS
Huawei/HiSi
The draft LS is endorsed in R1-1803347.
R1-1801320
LS to RAN1 on beam failure recovery
RAN2, CATT

R1-1801700
Draft LS reply to RAN2 on beam failure recovery
CATT

R1-1801811
LS response to RAN2 on beam failure recovery
Huawei, HiSilicon

R1-1802731
Draft response to LS to RAN1 on beam failure recovery
Ericsson

Details to be handled under 7.1.2 (reply LS is necessary)

R1-1803368
Draft LS reply to RAN2 on beam failure recovery
CATT

R1-1803367
WF on Beam Failure Recovery in CA
CATT, AT&T, CMCC, NTT DOCOMO, Verizon, Sharp, Huawei, HiSilicon, Samsung, Qualcomm, Vivo, [Vodafone, Orange]
Agreement:
In Rel-15, additionally support BFR on SCell

· Number of SCells BFR needs to be supported on is 1
· UE is not mandated to support BFR on SCell 

· Note: There is no additional RAN1 specification impact for BFR on SCell. 
R1-1803397
Summary of email discussion on beam failure recovery on SCell
CATT

R1-1803398
LS reply on beam failure recovery
CATT

LS is endorsed in R1-1803348.
1.1.1.1 Multi-antenna scheme
R1-1802735
Corrections for UL Antenna Port Mapping & Identification
Ericsson

1.1.1.1.1 Codeword mapping 
R1-1801955
Summary of issues on codeword mapping
Samsung
Agreement
For NR Rel-15, DMRS port ordering is performed as follows for one-CW transmission (DL)
· Simple ordering with increasing index (port number)

Agreement
For VRB-to-PRB interleaving:

· Layer-common VRB-to-PRB interleaving

R1-1801514
Remaining issues on codeword mapping
vivo

R1-1801576
Remaining details on CW to layer mapping
ZTE, Sanechips

R1-1801715
Remaining issues on codeword mapping
CATT

R1-1801955
Summary of issues on codeword mapping
Samsung

R1-1802390
On VRB to PRB interleaving
Intel Corporation

R1-1802590
On MIMO Symbol Level Interleaver for PDSCH/PUSCH with CP-OFDM
AT&T

R1-1802662
Open issues on codeword mapping
Sharp

R1-1802736
Corrections on CW mapping and data scrambling
Ericsson

1.1.1.1.2 Codebook based transmission for UL 
R1-1803321
Offline Discussion Summary on Codebook Based UL Transmission
Intel

Agreement
· If ulTxConfig is not configured, the default transmission is 1 PUSCH port based

· The PUSCH is triggered by DCI format 0_0

· Note: there is no TPMI, no SRI indication in format 0_0
· Note: this does not imply new uplink transmission scheme shall be defined
Agreement
· gNB should configure at least 1 SRS resource when ULTXconfig is codebook based UL transmission. No restriction on gNB’s configuration of SRS for UL scheduling by DCI format 0_0.
· If and when the SRS is triggered is up to gNB implementation

Agreement:
For codebook based UL transmission, the SRI in slot n is associated with the most recent transmission of the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
Agreement 
· UE is not expected to be configured with ULCodebookSubset of ‘partialAndNonCoherent’ when two antenna ports are configured.

R1-1803503
Corrections for Single Antenna Port Operation in DCI Format 0_1
Ericsson, Nokia, NSB, CATT, vivo, Intel
Agreement:
· Clarify 38.212 to show that ‘precoding information and number of layers’ field size is 0 bits for DCI format 0_1 if UE is configured to transmit on only one antenna port with codebook based operation

R1-1801449
Remaining issues on codebook based UL transmission
Huawei, HiSilicon

R1-1801515
Remaining issues on codebook based UL transmission
vivo

R1-1801577
Remaining details on codebook based UL transmission
ZTE, Sanechips

R1-1801716
Remaining issues on codebook based UL transmission
CATT

R1-1801823
remaining issues on codebook based transmission for UL
Lenovo, Motorola Mobility

R1-1801956
Issues on codebook based UL transmisison
Samsung

R1-1802095
Remaining issues on codebook based UL transmission
Guangdong OPPO Mobile Telecom

R1-1802189
Text proposals on codebook-based UL
LG Electronics

R1-1802391
On Codebook based transmission for UL
Intel Corporation

R1-1802468
Remaining issue on UL codebook based transmission
NTT DOCOMO, INC.

R1-1802553
Remaining issues on UL codebook based transmission
Nokia, Nokia Shanghai Bell

R1-1802737
Corrections for Codebook Based UL MIMO
Ericsson

R1-1802818
Maintenance for codebook based UL transmission
Qualcomm Incorporated

1.1.1.1.3 Non-codebook based transmission for UL
R1-1803411
Summary of issues on UL non-codebook based transmission
Nokia, Nokia Shanghai Bell
Agreement: 

Agree to the following text proposal:

TP to Section 6.1.1.2 of 38.214:

	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.

For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 

-
If aperiodic SRS resource set 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, where the SRS transmission happens [TBD] symbols after the SRS transmission request. 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.




Agreement
Add the following text for TS38.214 section 6.1.1.2
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DMRS ports(s) in the DCI format 0_1 increasing order.

Agreement:
A UE should not be expected to be configured with both SRS-SpatialRelationInfo for SRS resource and SRS-AssocCSIRS for SRS resource set for non-codebook based transmission.

Agreement:
For non-codebook based transmission, a UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
Agreement:
The minimum SRS resource for non-codebook based transmission is one for DCI format 0_1.

Conclusion:

No explicit specification support of frequency selective precoding for non-codebook based transmission in Rel-15.

Agreement:
For non-codebook based uplink transmission, support the same time domain behavior at SRS resource set level as that of the codebook based uplink transmission case
R1-1801450
Remaining issues on non-codebook based UL transmission
Huawei, HiSilicon

R1-1801516
Remaining issues on non-codebook based UL transmission
vivo

R1-1801578
Remaining details on non-codebook based UL transmission
ZTE, Sanechips

R1-1801652
Remaining issues in non-codebook based transmission for UL
MediaTek Inc.

R1-1801717
Remaining issues on non-codebook based UL transmission
CATT

R1-1801824
remaining issues on non-codebook based transmission for UL
Lenovo, Motorola Mobility

R1-1801835
Remaining issues on non-codebook based UL
Spreadtrum Communications

R1-1801957
CSI-RS resource configuration for non-codebook-based transmission
Samsung

R1-1802034
Discussion on remaining issues on non-codebook based transmission for UL
CMCC

R1-1802096
Remaining issues on non-codebook based UL transmission
Guangdong OPPO Mobile Telecom

R1-1802190
Text proposals on non-codebook-based UL
LG Electronics

R1-1802392
On non-codebook based transmission for UL
Intel Corporation

R1-1802469
Remaining issue on UL non-codebook based transmission
NTT DOCOMO, INC.

R1-1802554
Remaining issues on non-codebook based UL-MIMO transmission
Nokia, Nokia Shanghai Bell

R1-1802617
UE Coherency for Non-CB UL Transmission 
InterDigital, Inc.

R1-1802738
Corrections for Non-codebook Based UL MIMO
Ericsson

R1-1802819
Maintenance for non-codebook based UL transmission
Qualcomm Incorporated

1.1.1.1.4 PRB bundling for DL
R1-1803378
Summary on Issues of PRB bundling for DL
vivo
Agreement:
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:

· PRG value is fixed as 2;

Agreement:
The following text proposal for TS38.214 section 5.1.2.3 is agreed.

----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3
Physical resource block (PRB) bundling 
A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 

Precoding Resource Block Group (PRGs) of size 
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 consecutive PRBs.and each PRG consists of one or multiple consecutive PRBs, 
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 can be one of the values among {2, 4, scheduled bandwidth wideband}. Actual number of consecutive PRBs in each PRG could be one or more.
The PRG 
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 for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType prb-BundlingEnabled and pdsch-BundleSize. 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 a UE is configured with PRG of 
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is determined as " wideband scheduled bandwidth", 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 the bundling size is configured as 
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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.

If the higher layer parameter prb-BundlingType prbBundling is set to ' dynamic ON', the higher-layer parameter bundleSizeSet1pdsch-BundleSize and bundleSizeSet2 configures two sets of 
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 values, the first set includes one or two 
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 values among {2, 4, scheduled bandwidth 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 values when receiving PDSCH scheduled by the same DCI. 

-
 is set to '1' and one value is configured for the first set of 
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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)(2, scheduled BW) or (4, scheduled BW ), 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 
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 is the same as the scheduled bandwidth, otherwise, 
[image: image24.wmf]i

BWP

P

.

¢

 is set to the remaining configured value of 2 or 4, respectively.
If the higher layer parameter prb-BundlingType prbBundling is set to 'static OFF', the 
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value is configured with the single value indicated by the higher-layer parameter bundleSize pdschBudnleSize. 

When a UE is configured with RBG = 2 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, the UE is not expected to be configured with 
[image: image26.wmf]i

BWP

P

.

¢

= 4.
Agreement:
The following text proposal for TS38.214 section 5.1.2.3 is agreed.

----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3
Physical resource block (PRB) bundling 
< Unchanged parts are omitted >

When the bundling size is configured 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 RMSI scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.
< Unchanged parts are omitted >
Agreement
Agree to the following text proposal for TS38.211 section 7.3.1.6
7.3.1.6
Mapping from virtual to physical resource blocks

< Unchanged parts are omitted >

The UE may assume that the same precoding in the frequency domain is used within a PRB bundle, 

and the bundle size 
is determined by clause 5.1.2.3 in [TS38.214, 6]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks.

< Unchanged parts are omitted >
R1-1801517
Remaining issues on PRB bundling for DL
vivo

R1-1801667
remaining issues on PRB bundling
MediaTek Inc.

R1-1801718
Remaining issues on PRB bundling
CATT

R1-1801805
Remaining issues on DL PRB bundling
Huawei, HiSilicon

R1-1802127
Text Proposal for DL PRB Bundling
Guangdong OPPO Mobile Telecom

R1-1802739
Extension on PRB bundling for DL
Ericsson

R1-1802820
Maintenance for PRB bundling for DL
Qualcomm Incorporated

1.1.1.1.5 Other 
R1-1801810
Antenna selection transmission for PUSCH
Huawei, HiSilicon

R1-1802018
Control of UE beamforming in RRC_CONNECTED
ASUSTEK COMPUTER (SHANGHAI)

R1-1802073
DL multi-TRP/panel operation in R15
Huawei, HiSilicon

R1-1802097
Remaining issues on MIMO related DCI design
Guangdong OPPO Mobile Telecom

R1-1802542
TP for single-PDCCH NCJT in rel-15
Huawei, HiSilicon

1.1.1.2 CSI acquisition and beam management
R1-1802393
On beam management issues for multi-CC operation
Intel Corporation

Conclusion:

· RAN1 to discuss at least the following combinations of DL physical channels and reference signals for the simultaneous reception assuming FR2 operation:

	Channels/RS in same OFDM symbol
	Same CC / BWP
	Different CCs

	SSB + PDSCH
	
	

	CSI-RS + PDSCH (including DM-RS/PT-RS)

· A-CSI-RS (below and above threshold), P CSI-RS, SP CSI-RS

· BM CSI-RS, CSI-RS for CSI, CSI-RS for tracking
· CSI-RS Repetition ‘ON’, ‘OFF’
· CSI-IM
	
	

	PDCCH / CORESET+ PDSCH

· Default CORESET (CORESET with lowest ID which is used for obtaining default QCL assumption)

· Non default CORESET
	
	

	CSI-RS + PDCCH / CORESET

	Rx spatial QCL should be ensured by the NW configuration*
	

	PDCCH / CORESET + PDCCH / CORESET
	[N/A]
	

	CSI-RS + SSB 
	Rx spatial QCL should be ensured by the NW configuration*
	

	CSI-RS + CSI-RS
	
	

	PDSCH + PDSCH with different RNTIs
	TBD
	

	SSB + SSB
	N/A
	

	PDSCH + PDSCH (C-RNTI + C-RNTI)
	N/A
	


*Note: Already agreed in the previous meetings

· RAN1 to discuss at least the following combinations of UL physical channels and reference signals combinations for the simultaneous transmission assuming FR2 operation:

	Channels/RS in same OFDM symbol
	Same CC
	Different CCs

	PUCCH + PUCCH
	N/A
	

	PUSCH + PUSCH
	N/A
	

	SRS + SRS
	
	


· RAN1 to consider at least the following solutions:

· Skipping transmission of reference signal / physical channel, e.g. QCL assumptions are not the same

· Overriding QCL assumptions

· Prioritization of the processing of one physical channel /signal over another 

· NW configuration should ensure the same QCL assumption for the physical channel /signal

· Other solutions are not precluded

R1-1802740
CSI framework simplification
Ericsson

1.1.1.2.1 CSI measurement 
R1-1803280
Summary of remaining issues on CSI measurement
ZTE, Sanechips

Agreement (New RRC parameter)
Agree on the value ranges and include the following table as part of the RRC parameter update.

	RRC parameter
	Value range
	Description

	ZP-CSI-RS-ResourceConfigType
	periodic, semi-persistent or aperiodic
	Time domain behavior of ZP-CSI-RS resource configuration

	SP-ZP-CSI-RS-ResourceList
	Up to 16 ZP CSI-RS resource set IDs per BWP
	Contains list of SP ZP-CSI-RS resource set IDs
Each resource set can have up to 16 ZP CSI-RS resources  


· The maximum number of ZP CSI-RS resources per CC is 32
· The maximum number of ZP CSI-RS resources per BWP is 16

· The maximum number of ZP CSI-RS resources per ZP CSI-RS resource set is 16
Agreement:
· NZP CSI-RS based IMR is only supported when single CMR per set is configured
Agreement
Following text proposal for TS38.214 section 5.2.2.4 is agreed:

The following parameters for which the UE shall assume zero transmission power are configured via higher layer parameter CSI-IM-ResourceConfig for each CSI-IM resource configuration:

Agreement
For configuration details on trigger state for aperiodic CSI:
· Specification should capture that None equals to 1 always
R1-1803406
Updated summary of CSI measurement
ZTE, Sanechips

Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.

· The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
Agreement
For P/SP CSI reporting, NZP CSI-RS based IMR is not supported.
Conclusion:

It’s up to UE implementation on how downlink interference estimation is performed.
Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.

· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

Agreement (RRC parameter update):
The proposals and TP in R1-1803523 are endorsed with the following additional details.
· The maximum number of CSI report settings configured per BWP is 12

· The maximum number of resource settings configured per BWP is 28

R1-1801451
Remaining issues on CSI measurement
Huawei, HiSilicon

R1-1801518
Remaining issues on CSI measurement
vivo

R1-1801579
Remaining details on CSI measurement
ZTE, Sanechips

R1-1801653
Remaining isuses in CSI measurement
MediaTek Inc.

R1-1801719
Remaining issues on CSI measurement
CATT

R1-1801958
Issues on trigger state definition
Samsung

R1-1801959
Issues on CSI measurement
Samsung

R1-1802394
Remaining issues on interference measurement for CSI
Intel Corporation

R1-1802741
Corrections and clarifications for CSI measurement
Ericsson

R1-1802821
Maintenance for CSI measurement
Qualcomm Incorporated

1.1.1.2.2 CSI reporting
R1-1803301
Summary of CSI reporting v3
Ericsson

Agreement:
For wideband CSI reporting on PUCCH, the number of padding bits, denoted as 
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Following text proposal for section 6.3.1.1 of TS 38.212 is agreed:
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For 2 CSI-RS ports: 
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For >2 CSI-RS ports: 
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Agreement 

· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· Note: The DCI can only be used to activate/deactivate SP-CSI reporting

Agreement (RRC parameter update):
Support {32, 64, 640} slots as periodicities for periodic CSI reporting on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH
Agreement:
· Clarify that the J>=1 multi-CSI PUCCH resources are configured separately in PUCCH-Config and are not associated with any specific CSI Report Setting, following LTE approach. Each CSI Report Setting further has a dedicated PUCCH resource configured.
Agreement (RRC parameter update):
At most J=2 multi-CSI PUCCH resource can be configured to the UE per UL BWP
Conclusion:

Periodicity of the multi-CSI PUCCH resource does not need to be defined
Agreement:
· Which of the J>=1 multi-CSI PUCCH resources are used to transmit the colliding CSI reports is determined as follows:
· Choose the multi-CSI PUCCH resource with the smallest capacity but such that the CSI payload of all colliding CSI reports is not larger than the capacity
· If no such resource is configured, choose the largest multi-CSI PUCCH resource and apply dropping rules 

Agreement:
· For P/SP-CSI-RS, periodicity and slot offset configured in the CSI resource setting is referred to its associated DL BWP
· For P/SP-CSI report, periodicity and slot offset configured in the CSI report setting is referred to the UL BWP in which P/SP-CSI report is transmitted
Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
Agreement:
Agree to the following text proposal for TS 38.213 Subclause 9.2.5.2
<Start of text>
If 
· a UE has periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines a PUCCH format 2 to transmit HARQ-ACK/SR and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
· or the periodic/semi-persistent CSI reports to transmit in a PUCCH are wideband and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
· if …;

· else, ….

If a UE has [image: image78.wmf]total

CSI
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 sub-band periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
· if …;

else, ….

<End of text>
Agreement:
· When multiple PUCCH-based CSI reports collide with HARQ-ACK/SR

· The colliding CSI reports are first managed according to the CSI only collision mechanism, (potentially multiplexing CSI reports on a multi-CSI PUCCH resource and applying associated dropping rules) outputting a single PUCCH resource carrying one or more CSI reports

· In the second step, collision between the CSI PUCCH resource and HARQ-ACK/SR collision is managed and CSI dropping/omission rules for PUSCH is applied
Agreement:
· LI is reported when indicated by reportQuantity in the CSI report setting irrespective of Downlink-PTRS-Config
Agreement:
Clarify the CSI omission criterion so that lower priority information bits in 
[image: image79.wmf]CSI-2
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  are omitted while 
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 is larger than 
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Agreement:
· CSI omission procedure is supported for the case of CSI only PUSCH
· Details TBD in UCI multiplexing session

Agreement:
· UE is not expected to report CSI with the payload size more than 115 bits when configured with PUCCH format 4
Agreement:
Clarify in 38.214 that CRI reporting is not supported for Type II CSI
Agreement:
Add the CRI bitwidth in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS38.212
Agreement:
· For the uplink non-CA case, a UE is not expected to transmit more than one aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols.

· For the uplink CA case, the number of aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols is to be decided in the UL control session

Agreement:
· A CSI Reporting Setting with ‘CRI/RI/i1’ report quantity is said to have a wideband frequency-granularity

· If CSI-ReportingBand indicates that CSI shall be reported for one subband only, this CSI Reporting Setting is said to have a wideband frequency-granularity 

The following text proposal for TS38.214 section 5.2.1.4 is agreed.
<START OF TEXT PROPOSAL>
A CSI Reporting Setting is said to have a wideband frequency-granularity if either
-
ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1/CQI’ or 'CRI/RI/LI/PMI/CQI', CQI-FormatIndicator indicates single CQI reporting and PMI-FormatIndicator indicates single PMI reporting, or

-
ReportQuantity is set to ‘CRI/RI/i1’ and PMI-FormatIndicator indicates single PMI reporting, or

-
ReportQuantity is set to ‘CRI/RI/CQI’ and CQI-FormatIndicator indicates single CQI reporting, or

-
ReportQuantity is set to ‘CRI/RSRP’, or
-
CSI-ReportingBand indicates that CSI shall be reported for one subband only
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.

Agreement:
SP-CSI reports on PUSCH cannot be multiplexed on the PUSCH with uplink data transmission. 

· SP-CSI report is dropped
R1-1803419
Offline session notes 2 for CSI reporting
Ericsson
Agreement (RRC parameter update):
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, re-use RRC parameter reportSlotOffset that can be configured for aperiodic CSI-ReportConfig also for semi-persistent on PUSCH CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity

Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR

· Note: It’s up to UL scheduling session to decide if MAC CE confirmation is needed for SP-CSI

Agreement:
· When A-CSI reporting on CSI only PUSCH with single CSI report is triggered,

· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z

· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’

· FFS for the condition when P/SP CSI-RS is used for channel/interference measurement

· FFS if this agreement applies to beam reporting in addition to CSI reporting

· Note:

· L=the last symbol of PDCCH triggering the A-CSI reporting 

· M=the starting symbol of the PUSCH

· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)

· O= the later symbol between the last symbol of AP CSI-RS resource for CMR, the last symbol of aperiodic NZP CSI-RS for IM (if present) and the last symbol of aperiodic CSI-IM (if present)

Agreement:
· Time offset of the CSI reference resource is derived from Z’ for a given CSI latency and numerology as follows:

· nCQI_ref is the smallest value greater than or equal to 
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· This is applied for at least for aperiodic CSI reporting

· FFS criterion for P / SP reporting

· This is applied when AP/P/SP CSI-RS is used for CSI calculation.

· When P/SP CSI-RS / CSI-IM is used for channel/interference measurement, UE is not expected to measure channel/interference on the CSI-RS / CSI-IM whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of AP CSI reporting.

· Note: This is not the only condition, the CSI-RS shall also be on or before the CSI reference resource, this also includes the AP CSI-RS case

· FFS if this criterion is needed for P / SP reporting

· FFS: When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.
Agreement:
· In Table I, (Z,Z’) values are baseline values which shall be supported by all UEs.
· All (Z,Z’) values in Table I are TBD.
· FFS whether (Z,Z’) values for low latency and high latency CSI in Table I are the same for a given numerology, in case of normal UE.

· Note. If those two values are the same for all numerology, then low and high latency is merged for normal UE. 

· In Table II, for a given numerology and CSI latency, whether or not to support the (Z,Z’) value in Table II is reported as a UE capability.
· For a given numerology and CSI latency, the (Z,Z’) values in Table II should be equal to or smaller than (Z,Z’) values in Table I.
· All (Z,Z’) are fixed in specification and the values are TBD
· If no agreement on the values for Table II can be achieved, advanced UE is not supported for Rel-15
Table1. CSI calculation time Z for normal UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


Table2. CSI calculation time Z for advanced UE.

	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


R1-1801452
Remianing issues on CSI reporting
Huawei, HiSilicon

R1-1801519
Remaining issues on CSI reporting
vivo

R1-1801580
Remaining details on CSI reporting
ZTE, Sanechips

R1-1801654
Remaining issues in CSI reporting
MediaTek Inc.

R1-1801720
Remaining issues on CSI reporting
CATT

R1-1801847
Remaining issues on CSI reporting
Spreadtrum Communications

R1-1801901
Remaining issues on multi-CSI PUCCH
NEC

R1-1801960
Issues on UCI for A-CSI reporting
Samsung

R1-1801961
Issues on CSI reporting
Samsung

R1-1802035
Discussion on remaining issues on CSI reporting
CMCC

R1-1802192
Discussion on aperiodic CSI report timing and relaxation
LG Electronics

R1-1802193
Text proposals for LI reporting
LG Electronics

R1-1802395
Remaining issues on CSI reporting
Intel Corporation

R1-1802470
Remaining Issues on CSI reporting
NTT DOCOMO, INC.

R1-1802555
Remaining Details on the CSI Framework
Nokia, Nokia Shanghai Bell

R1-1802591
Remaining issues in MIMO CQI Reporting
AT&T

R1-1802592
Remaining details on CSI report
AT&T

R1-1802618
Remaining issues on CSI reporting 
InterDigital, Inc.

R1-1802663
On A-CSI reporting in CA
Sharp

R1-1802742
Clarification and correction on CSI reporting
Ericsson

R1-1802822
Maintenance for CSI reporting
Qualcomm Incorporated

1.1.1.2.3 Beam measurement and reporting
R1-1803260
Feature lead summary 1 on beam measurement and reporting
Ericsson

Agreement:
RAN4 specifies the mapping between reported value of L1-RSRP and the measured quantity value and includes that mapping in 38.133.
· A reference to the RAN4 specification with the above details will be added in TS38.214

Agreement 

RAN4 specifies the exact mapping for the differential RSRP values with the following input from RAN1. For differential reporting:

· 16 states are supported

· One state is used to indicate that the difference is larger than 30dB

· Step size is 2dB

R1-1803281
WF on group based beam reporting
ZTE, Sanechips, vivo, NTT DOCOMO, OPPO, Samsung, Huawei, HiSilicon, LGE, Mitsubishi Electric, Intel, ASTRI, [Nokia, NSB, CATT, Ericsson, MediaTek, Qualcomm]
Agreement (RRC parameter update)
In group based beam reporting, NR supports the following aspects:
· The reporting format of differential L1-RSRP for non-group based beam reporting is reused for group based beam reporting. 
· The RRC parameter nrofBeamsToReport can be removed (TS38.331). Corresponding RAN1 parameter name is number-of-beams-reporting.

Agreement:
If all configured TCI states do NOT contain QCL Type D i.e. QCL w.r.t. spatial Rx parameter, a UE shall obtain the other QCL assumptions from the indicated TCI state for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH
R1-1803346
Feature lead summary 2 on beam measurement and reporting
Ericsson
Agreement (RRC parameter update):
Maximum number of spatial relations in PUCCH-SpatialRelationInfo is 8. Update to 38.331: maxNrofSpatialRelationInfos = 8.
Agreement (RRC parameter update):
As previously agreed, maximum number of TCI states in TCI-StatesPDCCH is the same as in TCI-States, i.e., 64. Update to 38.331: maxNrofTCI-StatesPDCCH = 64.
Agreement (RRC parameter update):
As previously agreed, maximum number of TCI states is 64. Hence, the ID range is 0 .. 63. Update to 38.331: TCI-StateId = 0 .. 63.
Agreement (New RRC parameter):
Update the description of the RRC parameters TCI-RS-SetConfig and TRS-Info according to the table below
	RRC parameter
	Description
	Value range
	Comments

	TRS-Info
	Indicating whether or not the antenna ports of NZP CSI-RS resources in the CSI-RS resource set is same
	ON, OFF
	Contained in NZP-CSI-RS-ResourceSetConfig


Agreements (RRC parameter update):
Update to 38.331: maxNrofCSI-RS-ResourcesPerSet = 64.

· UE is not expected to be configured with more than 8 CSI-RS resources per set for CSI acquisition

· TS38.214 Editor to capture this restriction in the specification

Agreements (RRC parameter update):
The maximum number of configured ap-CSI-RS resources per set for beam management is 16. Introduce new constant in 38.331: maxNrofAP-CSI-RS-ResourcesPerSet = 16.

Agreement (RRC parameter update):
Update to 38.331: Size of list qcl-Info-aPeriodicReportingTrigger is 
maxNrofReportConfigIdsPerTrigger * maxNrofAP-CSI-RS-ResouresPerSet

R1-1801453
Remaining issues on beam management
Huawei, HiSilicon

R1-1801520
Remaining issues on beam measurement and reporting
vivo

R1-1801581
Remaining details on beam management
ZTE, Sanechips

R1-1801650
Remaining issues on beam management
MediaTek Inc.

R1-1801721
Remaining issues on beam management
CATT

R1-1801826
Remaining issues on beam meaurement and reporting
Lenovo, Motorola Mobility

R1-1801892
Ambiguities about beam indication and aperiodic CSI-RS triggering offset configuration in some cases
Fujitsu

R1-1801898
Remaining issues on beam reporting
NEC

R1-1801962
Corrections on beam reporting and indication
Samsung

R1-1802128
Text Proposal for Beam Management
Guangdong OPPO Mobile Telecom

R1-1802194
Clarification on PDCCH beam indication by higher-layers
LG Electronics

R1-1802195
Text proposals on UL beam management
LG Electronics

R1-1802288
Discussion on beam measurement and reporting
Apple Inc.

R1-1802396
Remaining Issues on beam management
Intel Corporation

R1-1802471
Remining Issues on Beam Management
NTT DOCOMO, INC.

R1-1802556
Beam Indication for NR-PUSCH
Nokia, Nokia Shanghai Bell

R1-1802619
Remaining issues on beam failure recovery 
InterDigital, Inc.

Withdrawn

R1-1802620
Remaining issues on beam management 
InterDigital, Inc.

R1-1802743
Remaining details on beam management
Ericsson

R1-1802823
Beam management for NR
Qualcomm Incorporated

1.1.1.2.4 Mechanism to recover from beam failure
R1-1803362
Summary on Remaing issues on Beam Failure Recovery
MediaTek

Agreement:
UE expects a dedicated SearchSpace configuration that is one-to-one mapped to CORESET-BFR (RRC parameter CORESET-BFR remains)

Agreement (RRC parameter update):
Value range for the higher layer parameter BeamFailureInstanceMaxCount is {1,2,3,4,5,6,8,10}
Agreement (RRC parameter update):
Value range of beam failure recovery timer is {10, 20, 40, 60, 80, 100, 150, 200} in units of msec
· Additional values can be added by RAN2 (e.g. 500msec)

Agreement (RRC parameter update):
Value range of maximum number of CF BFRQ transmissions is {3, 4, 5, 6, 7, 8, 10, 20, 50}
· Additional values can be added by RAN2 (e.g. 100, 200)
Agreement (RRC parameter update):
maxNrofFailureDetectionResources is 2 per BWP
Agreement:
RRC parameter value: maxNrofCandidateBeams is 64
· Note: the total number of distinct resources for candidate beam RS and beam management RS is also constrained by 64

R1-1803441
Summary 2 on Remaing issues on Beam Failure Recovery
MediaTek
Agreement:
For candidate SSB/CSI-RS beam selection L1-RSRP threshold determination, RRC parameter “beamFailureCandidateBeamThreshold” is used to provide L1-RSRP threshold of SSB beam selection. 

· Corresponding L1-RSRP thresholds for a CSI-RS resource is linearly scaled based on Pc_ss corresponding to the CSI-RS resource
Agreement:
Only 1-port CSI-RS and SSB are supported for BFD RS set q0
Agreement:
The following text change for TS38.213 section 6 is agreed.

A UE can be configured, for a serving cell, with a set 
[image: image84.wmf]0
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 of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set 
[image: image85.wmf]1

q

 of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set 
[image: image86.wmf]0
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. If for a control resource set that the UE is configured for monitoring PDCCH, the RS indexes of SS/PBCH blocks or periodic CSI-RS resource configurations in the RS sets indicated by the TCI state for the control resource set do not have same values as indexes for SS/PBCH blocks or periodic CSI-RS resource configurations in the set 
[image: image87.wmf]0
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, the UE determines that the set 
[image: image88.wmf]0
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 includes indexes of SS/PBCH blocks or periodic CSI-RS resource configurations with same values as the ones provided by higher layer parameter TCI-StatesPDCCH for the control resource set.  
Agreement: 

Specificiation to clarify that after PRACH transmission on slot n for BFR, gNB response observation starts from slot n+4
The following text proposal for TS38.213 section 6 is agreed.
< Unchanged parts are omitted >

A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. 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. After 4 slots from the slot of the PRACH transmission, With the PRACH transmited in slot n, starting from slot n+4
,

 the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, and receives PDSCH according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index 
[image: image89.wmf]new
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 in set 
[image: image90.wmf]1
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, in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. 

< Unchanged parts are omitted >
R1-1801454
Remaining issues on beam failure recovery
Huawei, HiSilicon

R1-1801521
Remaining issues on mechanism to recover from beam failure
vivo

R1-1801582
Remaining details on beam recovery
ZTE, Sanechips

R1-1801651
Remaining issues on beam failure recovery
MediaTek Inc.

R1-1801722
Remaining issues on beam failure recovery
CATT

R1-1801825
Remaining details on beam failure recovery
Lenovo, Motorola Mobility

R1-1801963
Corrections on beam failure recovery
Samsung

R1-1802071
Remaining Issues for Beam Failure Recovery Procedure
ASUSTEK COMPUTER (SHANGHAI)

R1-1802087
Discussion on CORESET monitor during BFR procedure
ITRI

R1-1802129
Text Proposal for Beam Failure Recovery
Guangdong OPPO Mobile Telecom

R1-1802196
Text proposals on beam failure recovery
LG Electronics

R1-1802397
Remaining Issues on beam failure recovery
Intel Corporation

R1-1802472
Remaining issues on beam recovery
NTT DOCOMO, INC.

R1-1802557
Remaining Details on Beam Recovery
Nokia, Nokia Shanghai Bell

R1-1802593
In support of partial beam failure
AT&T

R1-1802653
Remaining issues on beam failure recovery
InterDigital, Inc.

R1-1802664
Remaining issues on beam failure recovery
Sharp

R1-1802744
Remaining details on beam recovery
Ericsson

R1-1802824
Beam recovery procedures
Qualcomm Incorporated

1.1.1.2.5 CQI and MCS
R1-1803303
Summary for CQI and MCS
AT&T
Agreement
The following text proposal for section 5.2.2.1.1 of TS 38.214 is agreed.
---- Start of text proposal ----
-
The PDSCH transmission scheme where the UE may assume that the gNB transmission on the PDSCH transmission would be performed with up to 8 transmission layers on antenna ports [1000-1011] as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation UE should assume PDSCH signals on antenna ports in the set [1000-1008 + υ - 1] for υ 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], P ϵ [1,2,4,8,12,16,24,32] is the number of CSI-RS ports. If only one CSI-RS port is configured, 
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 is the precoding matrix corresponding to the reported PMI applicable to 
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. 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.
---- End of text proposal ----

Agreement
The following text proposal is agreed for TS38.214 section 5.2.2.1.1.
---- Start of text proposal ----
5.2.2.1.1
CSI reference resource definition

The CSI reference resource for a serving cell is defined as follows:

-
In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

-
In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource is defined by a single downlink slot n-nCQI_ref,

-
where for periodic and semi-persistent CSI reporting nCQI_ref is the smallest value greater than or equal to [TBD], such that it corresponds to a valid downlink slot. 

-
where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to [TBD], such that slot n-nCQI_ref corresponds to a valid downlink slot. 

A slot in a serving cell shall be considered to be a valid downlink slot if:

-
it is configured as a downlink slot for that UE, and

-
it does not fall within a configured measurement gap for that UE. and

-
the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed.
-
there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource for which the CSI reporting is performed.

---- End of text proposal ----

Agreement: 

The following text proposals for TS38.214 section 5.2.2 is agreed.
---- Start of text proposal ----
-
A single PDSCH transport block with a combination of modulation scheme, target code rate, and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 

-
0.1, if the higher layer parameter CQI-table configures Table 5.2.2.1-2, or Table 5.2.2.1-3, or

-
a higher layer configured BLER-target, if the higher layer parameter CQI-table configures Table 5.2.2.1-4.

---- End of text proposal ----

Agreement: 

The following text proposals for TS 38.214 v15.0.0 Section 6.1.4.1 is agreed.

< Unchanged parts are omitted >

 elseif transform precoding is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM',

-
the UE shall use IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink uplink shared channel.

-
for MCS index 0 and 1, 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
	1q
	240/q
	0.2344

	1
	1q
	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
	1
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


< Unchanged parts are omitted >
R1-1801455
Remaining issues on CQI and MCS
Huawei, HiSilicon

R1-1801522
Remaining issues on CQI and MCS
vivo

R1-1801672
CQI reporting for multiple services in NR
MediaTek Inc.

R1-1802398
Corrections to CQI definition in NR
Intel Corporation

R1-1802558
Remaining details of CQI and MCS
Nokia, Nokia Shanghai Bell

R1-1802594
Remaining issues CQI and MCS selection
AT&T

R1-1802782
Remaining Issue of CQI and MCS
Ericsson Inc.

R1-1802825
Remaining details on MCS
Qualcomm Incorporated

1.1.1.2.6 Other
R1-1801583
RRC parameter updates and TP for CSI measurement
ZTE, Sanechips

R1-1801964
Aperiodic beam reporting
Samsung

R1-1801965
Corrections on UL beam management
Samsung

R1-1802074
Further enhancements on CSI reporting and codebook design
Huawei, HiSilicon

R1-1802146
Discussion on beam management in high speed train scenario
ETRI

R1-1802285
Remaining details for CSI reporting on PUCCH
Nokia, Nokia Shanghai Bell

R1-1802473
On Type II codebook enhancement
NTT DOCOMO, INC.

R1-1802562
Remaining Details on Beam Measurement and Reporting
Nokia, Nokia Shanghai Bell

R1-1802567
On beam management with beam correspondence and emission safety
Intel Corporation

R1-1802745
Multi-cell beam recovery
Ericsson

R1-1802746
Beam management in C-DRX
Ericsson

R1-1802747
Joint activation of aperiodic and semi-persistent CSI-IM and ZP CSI-RS
Ericsson

R1-1802748
Frequency parametrization for Type II CSI codebook
Ericsson

R1-1802749
On multi-panel codebook extension
Ericsson

R1-1802750
On activation and deactivation of semi-persistent CSI reporting on PUSCH
Ericsson

R1-1802751
On 1ms CSI-IM periodicity
Ericsson

1.1.1.3 Reference signals and QCL
1.1.1.3.1 Multiplexing of different types of RSs
R1-1803293
Feature lead summary 1 of the remaining issues for RS multiplexing
Huawei, HiSilicon
Agreement:
On the issue of whether the subcarrier spacing for SSB and DMRS can be different:
· Support the same or different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC. For the case of 240 kHz SCS, the same subcarrier spacing is precluded. 

· Support for different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC is a UE capability

Agreement:
From a UE’s perspective, SRS and PRACH are not transmitted simultaneously

· If SRS and PRACH have to be transmitted on overlapping OFDM symbols, SRS is not transmitted

Agreement:
The UE is not expected to receive PDSCH scheduling grant which indicates CDM group(s) with potential DMRS ports which overlap with any configured CSI-RS resource(s) for that UE
· Above applies for the case of TRS as well
Agreement:
the UE is not expected to receive CSI-RS and SIB1 message in overlapping RBs
R1-1801456
Remaining issues on RS multiplexing
Huawei, HiSilicon

R1-1801523
Remaining issues on multiplexing of different types of RSs
vivo

R1-1801584
Remaining details on RS multiplexing
ZTE, Sanechips

R1-1801966
Issues on RS multiplexing
Samsung

R1-1802036
Discussion on priority rules to handle the collision between SRS and PRACH
CMCC

R1-1802098
Remaining issues on RS multiplexing
Guangdong OPPO Mobile Telecom

R1-1802198
Text proposals on RS multiplexing
LG Electronics

R1-1802399
On multiplexing of PDSCH
Intel Corporation

R1-1802474
Remaining details on RS multiplexing
NTT DOCOMO, INC.

R1-1802752
Remaining issues related to RS multiplexing
Ericsson

R1-1802826
Maintenance for Multiplexing of RS
Qualcomm Incorporated

1.1.1.3.2 CSI-RS
R1-1803320
Feature lead summary #1 of CSI-RS
Huawei, HiSilicon

Agreement (RRC parameter update):
maxNrofCSI-IM-Resources                          INTEGER ::= 32        -- Maximum number of CSI-IM resources per CC. See CSI-IM-ResourceMax in 38.214.

R1-1803326
WF on Clarification of CSI-RS usages
LG Electronics, Qualcomm, MediaTek, DOCOMO, 

OPPO, ZTE, Sanechips, NEC
Also supported by AT&T.

Agreement (RRC parameter update):
Revise the higher-layer parameter CSI-RS-ResourceRep defined in TS 38.331 to be an optionally configurable parameter (not mandatory parameter as in the current specification), and include this into an LS to RAN2.

· CSI-RS-ResourceRep can only be configured for CSI-RS resource sets which are associated with CSI report with  report of L1 RSRP or “no report”
R1-1803316
WF on CSI-RS Sequence Mapping
Ericsson, Nokia, NSB, Lenovo, Motorola Mobility, CATT, Intel, Qualcomm, NEC

R1-1803363
WF on CSI-RS sequence
Samsung, InterDigital, Huawei, HiSilicon, vivo

· Confirm the WA on CSI-RS sequence from RAN1 NR-AH#4
Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed
Alternatives:

· Alt-1: UE rate matches on REs overlapped with CSI-RS for mobility configured with serving cell ID 

· Alt-2: UE does not rate match on REs overlapped with CSI-RS for mobility configured with serving cell ID

Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility

· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.

Conclusion:
UE performs the same measurement on NZP CSI-RS or CSI-IM regardless of whether they collide with ZP CSI-RS or not.
Agreement:
· The formula for SRS can be reused for CSI-RS: 
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It’s up to the editor how to reflect the above agreement into the specification.
Agreement (RRC parameter update):
maxNrofNZP-CSI-RS-Resources-1 is 191
R1-1801457
Remaining issues on CSI-RS design
Huawei, HiSilicon

R1-1801524
Remaining issues on CSI-RS
vivo

R1-1801585
Remaining details on CSI-RS
ZTE, Sanechips

R1-1801668
remaining issues on CSI-RS
MediaTek Inc.

R1-1801723
Remaining issues on CSI-RS
CATT

R1-1801819
Remaining issues on CSI-RS
Lenovo, Motorola Mobility

R1-1801832
Remaining issues on CSI-RS
Spreadtrum Communications

R1-1801967
Issues on CSI-RS
Samsung

R1-1802037
Discussion on remaining issues on CSI-RS configuration
CMCC

R1-1802199
Text proposals on CSI-RS for different purposes
LG Electronics

R1-1802400
Remaining issues on CSI-RS
Intel Corporation

R1-1802475
Remaining details on CSI-RS
NTT DOCOMO, INC.

R1-1802559
Remaining issues on CSI-RS design
Nokia, Nokia Shanghai Bell

R1-1802595
Remaining issues in CSI-RS
AT&T

R1-1802753
Remaining issues on CSI-RS
Ericsson

R1-1802827
Maintenance for on CSI-RS
Qualcomm Incorporated

1.1.1.3.3 DMRS
R1-1803323
Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm

Agreement (RRC parameters update):
Send as part of LS to RAN2 to inform that the parameters DL-DMRS-add-pos/UL-DMRS-add-pos, DL-DMRS-config-type/UL-DMRS-config-type, DL-DMRS-max-len/UL-DMRS-max-len can be configured separately for PDSCH/PUSCH Type A and PDSCH/PUSCH Type B.
Agreement:
In Section 6.4.1.1.1 in 38.211, 14 should be replaced by 
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Agreement:
The following text proposal for TS38.211 section 5.2.2 is agreed.
Base sequences 
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Agreement
Following text proposal for TS38.211 section 6.4.1.1.3 is agreed.

For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UDL-DMRS-typeA-pos is equal to 2.”
Agreement: 

Make the following change in Section 6.4.1.1.3 of 38.211 if transform precoding is enabled
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Agreement:
Agree to the following changes in 5.1.6.2 in Section 38.214:

“For PDSCH with allocation duration of 7 symbols 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 within the PDSCH allocation duration, otherwise the UE shall assume that the additional DMRS symbol is not present.”
Agree to the following changes in 7.4.1.1.2 in Section 38.211:

“if the PDSCH duration is 7 symbols, 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 should only expect the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol. when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE should expect that the additional DM-RS is not transmitted.”

Agreement
Following text proposal is agreed.

Section 7.4.1.1.1 in 38.211:
< Unchanged parts are omitted >
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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
< Unchanged parts are omitted >

Section 6.4.1.1.1 in 38.211:

< Unchanged parts are omitted >
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, is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213]. 
< Unchanged parts are omitted >

Section 6.4.1.1.2 in 38.211:

< Unchanged parts are omitted >
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 is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding and the transmitted PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213].
< Unchanged parts are omitted >
R1-1803502
WF on PDSCH/PUSCH DMRS position
Samsung, Intel, vivo, LGE, Nokia, NSB, CATT, ZTE, Sanechips, Ericsson
Agreement
· Text proposal for Tables 6.4.1.1.3-3, 6.4.1.1.3-4, 7.4.1.1.2-1, and 7.4.1.1.2-2 in TS38.211:
· Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.
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· Table 6.4.1.1.3-4: PUSCH DM-RS positions 
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· Table 7.4.1.1.2-3: PDSCH 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 
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	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos
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Note: Some DMRS pattern(s) with no additional DMRS but configured with UL/DL add_pos larger than 0 in the above table might not have sufficient performance in high mobility scenarios  (ex:  Table 6.4.1.1.3-3, 7 symbol case) 
Note: All remaining details of the above tables will be finalized in RAN1#92bis.

Agreement:
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, the following DMRS port is used

· For downlink, DMRS port 1000 is used

· For uplink, DMRS port 0000 is used

· With no data FDMed unless it is 2-symbol PDSCH Type B

· FFS: For the case of data FDMed for uplink, for the case of other RNTIs

Agreement:
The following text proposal is agreed.
-----------------------------------------------------Start of CR to 38.211------------------------------------------------------------
6.4.1.1.3
Mapping to physical resources

Unaffected parts omitted…
Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 for single-symbol DM-RS.

	 PUSCH duration in symbols
	DM-RS positions 
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	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos
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Unaffected parts omitted…
--------------------------------------END of CR to 38.211----------------------------------------------------------------
Conclusion:
Regarding PDSCH mapping type B beyond 2/4/7 symbol, no DMRS positions other than these durations are supported
Agreement:
Regarding PUSCH mapping type B of 14 symbol length, support the agreed DMRS locations of 13 symbols.
Agreement:
Replace the “0” value of the front-load DMRS of Table 6.4.1.1.3-3 and 6.4.1.1.3-4 in 38.211 with [image: image368.png]



Agreement:
Update the corresponding text in Section 5.1.6.2. of 38.214 as follows: 

“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, and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted the UE assuming that all the orthogonal antenna ports are associated with transmission of its PDSCH, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.”
R1-1803334
Second Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm

Agreement:
The following text proposal for TS38.211, section 6.4.1.1.2 is agreed.
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 are defined in clause 6.4.1.1.3;
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2;

-
the set of antenna ports 
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 is given by clause 6.4.1.1.2.

< Unchanged parts are omitted >
The reference signal sequence 
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where 
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 are defined in clause 6.4.1.1.3;

-
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 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2;

-
the antenna port 
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 is given by clause 6.4.1.1.2.

1.1.1.3.4 6.4.1.1.2
 Mapping to physical resources

The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.

The UE shall map the sequence 
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  to resource elements according to

-
if transform precoding is not enabled, 
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and the reference point for 
[image: image392.wmf]k

 is subcarrier 0 in common resource block 0.

-
if transform precoding is enabled
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and the reference point for 
[image: image395.wmf]k

 is subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.

where 
[image: image396.wmf]D

 and 
[image: image397.wmf]l

 are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:

-
the resource elements are within the common resource blocks allocated for PUSCH transmission

< Unchanged parts are omitted >
1.1.1.3.5 6.4.1.1.3
Precoding

The reference-signal sequence 
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where 

-
the precoding matrix 
[image: image400.wmf]W

 is given by clause 6.3.1.5, –

-
the set of antenna ports 
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 is given by clause 6.3.1.5, and 

-
the set of antenna ports 
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 is given by [TS38.214].
Agreement:
The following text proposal is agreed.

Text proposal for Section 6.2.2 of 38.214 

6.2.2
UE DM-RS transmission procedure

< Unchanged parts are omitted >

If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.

< Unchanged parts are omitted >
Text proposal for Section 6.4.1.1.3 of 38.211 

6.4.1.1.3 
Mapping to physical resources

< Unchanged parts are omitted >
The position(s) of the DM-RS symbols is given by 
[image: image403.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, 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 and 6.4.1.1.3-X. If the frequency hopping flag is enabled, the indexes 
[image: image404.wmf]l

 and 
[image: image405.wmf]l

 start from the beginning of each hop. For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UL-DMRS-typeA-pos is equal to 2. 
The time-domain index 
[image: image406.wmf]l

¢

 and the supported antenna ports 
[image: image407.wmf]j

p

 are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-5:

-
if frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, Table 6.4.1.1.3-X shall be used.
-
otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS

-
otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used.
< Unchanged parts are omitted >
Table 6.4.1.1.3-X: PUSCH DM-RS positions 
[image: image408.wmf]l

 for frequency hopping
	PUSCH duration in each hop
	DM-RS positions 
[image: image409.wmf]l

 for (first; second) hop

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	(
[image: image410.wmf]0

l

=2)
	(
[image: image411.wmf]0

l

=3)
	

	
	0
	1
	0
	0
	1

	≤3
	-
	-
	-
	l0; 0
	-


	4
	l0; 0
	-
	l0; 0
	l0; 0
	-

	5, 6
	l0; 0
	-
	l0; 0
	l0; 0
	(l0, l0+4); (0, 4)

	7
	l0; 0
	(l0, l0+4); (0, 4)
	l0; 0
	l0; 0
	(l0, l0+4); (0, 4)


< Unchanged parts are omitted >
R1-1801458
Remaining issues on DMRS design
Huawei, HiSilicon

R1-1801525
Remaining issues on DMRS
vivo

R1-1801586
Remaining details on DMRS
ZTE, Sanechips

R1-1801669
remaining issues on DMRS
MediaTek Inc.

R1-1801724
Remaining issues on DMRS
CATT

R1-1801833
Remaining issues on DMRS
Spreadtrum Communications

R1-1801968
Issues on DMRS
Samsung

R1-1802099
Remaining issues on DMRS
Guangdong OPPO Mobile Telecom

R1-1802200
Remaining issues on DMRS
LG Electronics

R1-1802401
Remaining issues on DM-RS
Intel Corporation

R1-1802476
Remaining details on DM-RS
NTT DOCOMO, INC.

R1-1802560
Further comments on DM-RS for NR physical data channels
Nokia, Nokia Shanghai Bell

R1-1802596
Remaining issues in DMRS
AT&T

R1-1802655
Discussions on DMRS
Mitsubishi Electric Co.

R1-1802754
Remaining issues on DMRS
Ericsson

R1-1802828
Maintenance for DMRS
Qualcomm Incorporated

R1-1802874
Views on remaining details of DL DMRS
KT Corp.

1.1.1.3.6 PT-RS
R1-1803245
Feature lead summary 1 of PT-RS
Ericsson

Agreement:
The UE is not expected to be configured with more PT-RS ports in UL than what the UE has reported need for.
Agreement:
The text in {38.211:6.4.1.2.1.2 Sequence generation if transform precoding is enabled} is modified as 

>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
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where 
[image: image413.wmf]l

 is the lowest OFDM symbol number in the PUSCH allocation in slot 
[image: image414.wmf]s

n

 that contains PT-RS according to clause 6.4.1.2.2.2 and
[image: image415.wmf]ID

N

 is given by the higher-layer parameter nPUSCH-Identity-Transform-precoding. 

>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
Agreement:
The following text proposal related to PT-RS in 38.211 is agreed

>>>>>>>>>>>> Start text proposal section 6.4.1.2.1.1 >>>>>>>>>>>>
If transform precoding is not enabled, the precoded phase-tracking reference signal for subcarrier 
[image: image416.wmf]k

 on layer 
[image: image417.wmf]j

 is given by
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where

-
antenna ports 
[image: image419.wmf]'
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 or 
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 associated with PT-RS transmission are given by clause 6.2.3 of [TS38.214]

-
the precoding matrix 
[image: image421.wmf]W

 is given by clause 6.3.1.5.

-

[image: image422.wmf](
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r

 is given by clause 6.4.1.1.1.1  

  -  at the position of the first DM-RS symbol in absence of PUSCH intra-slot frequency hopping

-   at the position of the first DM-RS symbol in hop h in presence of PUSCH intra-slot frequency hopping        
where  
[image: image423.wmf]1

,

0

=

h


>>>>>>>>>>>> End text proposal section 6.4.1.2.1.1 >>>>>>>>>>>>
Agreement:
Correct section 7.4.1.2.2 in 38.211 as follows
>>>>>>>>>>>> Start text proposal section 7.4.1.2.2  >>>>>>>>>>>>

If present, the UE shall assume the PDSCH PT-RS is scaled by a factor 
[image: image424.wmf]i

PTRS,

b

 to conform with the transmission power specified in clause 4.1 of [6, TS38.214] and mapped to resource elements 
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when all the following conditions are fulfilled

-

[image: image427.wmf]l

 is within the OFDM symbols allocated for the PDSCH transmission

-
resource element 
[image: image428.wmf](
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m
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 is not used for DM-RS, CSI-RS, SS/PBCH block, a detected PDCCH, or by a configured CORESET declared as 'not available for PDSCH' according to clause 5.1.4.1 of [6, TS 38.214]
>>>>>>>>>>>> End text proposal section 7.4.1.2.2 >>>>>>>>>>>>

Check offline whether NZP CSI-RS should be added or not (yellow part)
Conclusion

On the issue of Head-Tail potential issue for DFT-s-OFDM, keep existing agreement and end this discussion for Rel.15 in RAN1.
R1-1803333
Feature lead summary 2 of PT-RS
Ericsson

Agreement:
In Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS38.211, the parameter 
[image: image429.wmf]RNTI

n

in the resource mapping formulas of PTRS is corrected as follows:

>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

-

[image: image430.wmf]RNTI

n

is the C-RNTI associated with the DCI scheduling the transmission.

>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
Agreement:
Update 38.214 as follows:

>>>>>>>>>>>> Start text proposal Section 6.2.3.1 >>>>>>>>>>>>
When transform precoding is not enabled and if a UE is configured with the higher layer parameter UL-PTRS-present set to 'ON', 

-
if the additional higher layer parameters UL-PTRS-time-density and UL-PTRS-frequency-density are configured, and the RNTI equals C-RNTI, CS-RNTI or SPS-CSI-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3-1 and Table 6.2.3-2, 

- if the higher-layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.

-if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-
otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE may assume that PT-RS is not present when

-
the scheduled MCS is smaller than 0, or

-
the number of scheduled RBs is smaller than 1,

-  the RNTI equals TC-RNTI
Agreement:
Update 38.214 as follows:

>>>>>>>>>>>> Start text proposal Section 6.2.3.2 >>>>>>>>>>>>

When transform precoding is enabled and if a UE is configured with the higher layer parameter UL-PTRS-present-transform-precoding,

-
the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3-3. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0 or if the RNTI equals TC-RNTI.

-
and the UE shall be configured PT-RS time density LPTRS ={1,2} with the higher-layer parameter timeDensity. Otherwise, the UE shall assume PT-RS is present with LPTRS = 1.
>>>>>>>>>>>> End text proposal Section 6.2.3.2 >>>>>>>>>>>>

Agreement:
Agree to the following text proposal in section 5.1.6.3 in 38.214
The feature lead updated the TP as follows:

>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

If the higher layer parameter TCI-PresentinDCI is set as “Disabled”, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET used for the PDCCH transmission that schedules the PDSCH, when the scheduling offset is above the threshold indicated by the UE reported Threshold-Sched-Offset. If the scheduling offset is less or equal than the threshold, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.

>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
R1-1803384
Feature lead summary 3 of PT-RS
Ericsson

R1-1803458
WF on PT-RS port association
Intel, CATT, Lenovo, Motorola, Nokia, NSB, MediaTek, Mitsubishi, Huawei, HiSilicon
Agreement:
· For non-codebook based UL transmission, the association between PTRS port(s) and DMRS port(s) are indicated explicitly in the DCI format 0_1.
· At least for 1 PTRS port case, reuse the table 7.3.1.1.2-25 and 7.3.1.1-26 defined in 38.212 (up to editor how to capture this)
Agreement:
Introduce the following correction to Sections 6.3.1.3, 6.3.1.4, 6.4.1.2.2 of TS 38.211 
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
< Unchanged parts are omitted >
6.3.1.3
Layer mapping

For the single codeword q=0, the complex-valued modulation symbols for each of the codeword to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. Complex-valued modulation symbols 
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 is the number of layers and 
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6.3.1.4
Transform precoding

If transform precoding is not enabled, [image: image439.png]y D) = xD @)
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If transform precoding is enabled, 
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. If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are not being used, the symbols prior to transform precoding are [image: image443.png]
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  for the single layer 
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 sets, each corresponding to one OFDM symbol. 

If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used, the block of complex-valued symbols [image: image449.png]x©(0) ... x(@ (M _ 1)



 shall be divided into sets, each set corresponding to one OFDM symbol, the l-th set containing [image: image451.png]MPUSCH _ o N9TOUP N PTRS
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 symbols and being mapped to the complex-valued symbols prior to transform precoding [image: image453.png]


 in OFDM symbol l before transform precoding, with [image: image455.png]i' €[0..MEUSCH _ 1]




 and i’≠m. The index m of PT-RS samples in OFDM symbol l prior to transform precoding, the number of samples per PT-RS group [image: image457.png]group
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 are defined in clause 6.4.1.2.2.2. The parameter [image: image461.png]


 when the l-th OFDM symbol contains PTRS according to clause 6.4.1.2.2.2 and [image: image463.png]


 otherwise.
Transform precoding shall be applied according to
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resulting in a block of complex-valued symbols 
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< Unchanged parts are omitted >

6.4.1.2.2.2
Mapping to physical resources if transform precoding is enabled
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PUSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.

The sequence 
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 are the complex-valued symbols in OFDM symbol 
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 before transform precoding according to Subclause 6.3.1.4

< Unchanged parts are omitted >
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Note: The editor is respectfully asked to crosscheck whether the occurrences of variable [image: image476.png]x(@(0)



 throughout the specification refer to the complex symbols after layer mapping or to the complex symbols before transform precoding, and in the latter case to modify them to [image: image478.png]'
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, representing the complex-valued symbols in OFDM before transform precoding according to Subclause 6.3.1.4
Working Assumption
The following text proposal is agreed.
>>>>>>>>>>>> Start text proposal Section 5.1.6.3 of TS38.214>>>>>>>>>>>>
If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to 'ON',

-
if either or both of the additional higher layer parameters timeDensity and frequencyDensity are both configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, 



- if the higher-layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.



- if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.

-
otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE shall assume that PT-RS is not present when,

-
the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or

-
the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 

-
the number of scheduled RBs is smaller than 3, or

-  the RNTI equals RA-RNTI, SI-RNTI or P-RNTI
>>>>>>>>>>>> End text proposal Section 5.1.6.3 >>>>>>>>>>>>
R1-1803457
WF on Value Ranges for PT-RS Density Tables
Samsung, Intel, Ericsson

R1-1803427
WF on UL PT-RS power boosting factor
LG Electronics, Samsung, Ericsson, MediaTek, Nokia, 

Nokia Shanghai Bell, Intel, Panasonic, Huawei, HiSilicon, InterDigital
Agreement
· For codebook based UL transmission, the following table is used for UL PTRS power boosting
	UL-PTRS-power/
	Full coherent
	Partial coherent
	Non-coherent
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	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4

	00
	0
	3
	4.77
	6
	0
	Q
	Q
	Q+3
	0
	Q
	Q
	Q

	01
	0
	3
	4.77
	6
	0
	3
	4.77
	6
	0
	3
	4.77
	6

	10
	reserved
	reserved
	reserved

	11
	reserved
	reserved
	reserved


· Q=0 for 1 PT-RS port case, Q=3 for 2 PT-RS port case.[image: image483.png]



· Note: If two PT-RS ports are configured, their EPREs are the same.         
R1-1801459
Remaining issues on PTRS
Huawei, HiSilicon

R1-1801526
Remaining issues on PT-RS
vivo

R1-1801587
Remaining details on PT-RS
ZTE, Sanechips

R1-1801725
Remaining issues on PT-RS
CATT

R1-1801820
Remaining issues on PTRS
Lenovo, Motorola Mobility

R1-1801834
Remaining issues on PT-RS
Spreadtrum Communications

R1-1801902
Remaining issues on PTRS configurations
NEC

R1-1801969
Issues on LI reporting for PTRS
Samsung

R1-1801970
Issues on PTRS
Samsung

R1-1802201
Text proposals on UL PT-RS power boosting
LG Electronics

R1-1802252
Remaining issues on PTRS
Mitsubishi Electric RCE

R1-1802355
PT-RS design
Panasonic Corporation

R1-1802402
Remaining issues On PT-RS
Intel Corporation

R1-1802477
Remaining details on PT-RS
NTT DOCOMO, INC.

R1-1802561
Further comments on PT-RS
Nokia, Nokia Shanghai Bell

R1-1802621
Remaining issues on PTRS 
InterDigital, Inc.

R1-1802755
Remaining issues on PT-RS
Ericsson

R1-1802829
PTRS considerations
Qualcomm Incorporated

1.1.1.3.7 SRS
R1-1803244
Summary of SRS
Sony
Agreement (RRC parameter update):
SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.
Agreement (New RRC parameter):
· The slot offset with respect to DCI that triggers an SRS resource set is higher layer configured in a per SRS resource set

· FFS: Details on the support for aperiodic SRS for 1T4R

R1-1803410
Summary of SRS
Sony
Agreement (RRC parameter update):
maxNrofSRS-ResourceSets




INTEGER ::= 16

-- Maximum number of SRS resource sets.

maxNrofSRS-Resources




INTEGER ::= 64

-- Maximum number of SRS resources in an SRS resource set.

maxNrofSRS-ResourcesPerSet 



INTEGER ::= 16
R1-1803305
WF on SRS frequency position
ZTE, Sanechips, Qualcomm, vivo, OPPO, Samsung
Working Assumption

· NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.

Agreement:
The following text proposal for section 6.3.1.6 of 38.211 is agreed

mapped in sequence starting with 
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 in the virtual resource blocks assigned for transmission which meet all of the following criteria: 

-
they are in the virtual resource blocks assigned for transmission, and

-
the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or SRS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3
R1-1801527
Remaining issues on SRS
vivo

R1-1801588
Remaining details on SRS
ZTE, Sanechips

R1-1801655
Remaining issues in SRS
MediaTek Inc.

R1-1801726
Remaining issues on SRS
CATT

R1-1801806
Remaining issues on SRS design
Huawei, HiSilicon

R1-1801971
Issues on SRS
Samsung

R1-1802038
Discussion on remaining issues on SRS
CMCC

R1-1802061
Remaining issues on SRS
Sony

R1-1802100
Remaining issues on SRS
Guangdong OPPO Mobile Telecom

R1-1802202
Clarification on intra-slot hopping for aperiodic SRS
LG Electronics

R1-1802403
Remaining issues on SRS
Intel Corporation

R1-1802656
Discussions on SRS
Mitsubishi Electric Co.

R1-1802756
Remaining issues on SRS
Ericsson

R1-1802830
Maintenance for SRS
Qualcomm Incorporated

1.1.1.3.8 TRS 
R1-1803304
Summary for TRS
MediaTek

R1-1803331
Way forward on UL DCI-Triggered CSIRS resource set for tracking
Qualcomm, Nokia, NSB, Intel, Ericsson, Orange, IITH, IITM, CEWiT, Tejas, ZTE, Sanechips, Apple, Sprint

Agreement (RRC parameter update)
· For FR2, additionally support TRS symbol position of {0, 4}, {1, 5}, {2, 6}, {3, 7}, {7, 11}, {8, 12} and {9, 13} 
Agreement
The following text proposal for section 5.1.6.1.1 in TS38.214 is agreed.

· the bandwidth of the CSI-RS resource, as given by the higher layer parameter csi-RS-FreqBand, is the minimum of 52 and 
[image: image486.wmf]i

N

BWP,

RB

 resource blocks, or is equal to 
[image: image487.wmf]i

N

BWP,

RB

 resource blocks 
· UE is not expected to be configured with the periodicity of 
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     slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks
R1-1803438
Summary #2 for TRS
MediaTek

R1-1801460
Remaining issues on TRS design
Huawei, HiSilicon

R1-1801528
Remaining issues on TRS
vivo

R1-1801589
Remaining details on TRS
ZTE, Sanechips

R1-1801670
remaining issues on TRS
MediaTek Inc.

R1-1801972
Issues on TRS
Samsung

R1-1802130
Text Proposal for CSI-RS for Time/frequency Tracking
Guangdong OPPO Mobile Telecom

R1-1802203
Text proposals on TRS
LG Electronics

R1-1802404
Remaining Issues On TRS
Intel Corporation

R1-1802478
Remaining details on TRS
NTT DOCOMO, INC.

R1-1802563
Remaining details of TRS design
Nokia, Nokia Shanghai Bell

R1-1802757
Corrections related to TRS
Ericsson

R1-1802831
Remaining issues on TRS
Qualcomm Incorporated

1.1.1.3.9 QCL
R1-1803328
Summary of QCL
Nokia, Nokia Shanghai Bell
Agreement:

The following text proposal for TS38.214 subsection 5.1.5 is agreed.

A UE should expect only the following QCL-Type configurations in TCI-RS-Set:

· If a CSI-RS resource is configured with higher-layer parameter TRS-INFO, the UE should only expect {QCL-TypeC} or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].

· If a CSI-RS resource is configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].

· If a CSI-RS resource is configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} configuration with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].

· For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]
· For the DM-RS of PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting] or {QCL-TypeA} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting] or {QCL-TypeA and QCL-TypeD} configuration with CSI-RS configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting].
R1-1801461
Remaining issues on QCL
Huawei, HiSilicon

R1-1801529
Remaining issues on QCL
vivo

R1-1801590
Remaining details on QCL
ZTE, Sanechips

R1-1801671
remaining issues on QCL
MediaTek Inc.

R1-1801727
Remaining issues on QCL
CATT

R1-1802131
Text Proposal for QCL
Guangdong OPPO Mobile Telecom

R1-1802204
Text proposals on QCL configurations for periodic CSI-RS
LG Electronics

R1-1802405
Corrections to QCL for NR
Intel Corporation

R1-1802564
TP on QCL
Nokia, Nokia Shanghai Bell

R1-1802758
Corrections related to QCL
Ericsson

R1-1802832
Remaining details on QCL
Qualcomm Incorporated

1.1.1.3.10 Other
R1-1802075
Clarification on SRS switching among CCs
Huawei, HiSilicon

R1-1802088
Discussion on QCL
ITRI

R1-1802147
Discussion on DM-RS in high speed train scenario
ETRI

R1-1802708
SRS carrier switching involving SUL
Huawei, HiSilicon

R1-1802732
On a resource specific sequence mapping for CSI-RS
Ericsson

R1-1802759
On correlation of CSI-RS Gold sequences
Ericsson

R1-1802760
On correlation of DMRS Gold sequences
Ericsson

R1-1802761
Evaluations on TRS periodicity
Ericsson

R1-1802762
Further evaluations on PT-RS
Ericsson

R1-1802763
On UE TX frequency accuracy with TRS based synchronization
Ericsson

R1-1802764
Type 1 mapping of half-pi BPSK DFTS DM-RS
Ericsson

1.1.1.4 Other
R1-1801809
UE capability of type II codebook
Huawei, HiSilicon

R1-1802076
Discussion on CSI configuration framework
Huawei, HiSilicon

R1-1802765
Rel-15 NR UE feature list for MIMO and RS
Ericsson

�Editorial change


�Correction.


�What is the difference between the two sentences?


�Please see our response in Section 4.3.
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