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1.1 MIMO
R1-1800003
LS on MAC Ces for beam management and CSI
RAN2, Ericsson

R1-1800099
Draft LS response to RAN2 on MAC CEs for beam management and CSI
Huawei, HiSilicon

R1-1801236
Draft LS response to RAN2 on MAC CEs for beam management and CSI
Draft LS is endorsed in R1-1801272 with the following changes: 

------start------

7. Latency of the MAC-CE Messages 
RAN1 discussed about specification support of application timing of MAC- CE. To avoid ambiguity during the transition, RAN1 kindly asks RAN2’s opinion about following candidates of latency values of MAC- CE indication. These are candidate values that RAN1 is considering:

· Downlink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE message and the time that the UE applies the MAC-CE message. Note some of the MAC CE messages may carry QCL information. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values, which may be based on UE capability.

· For PDSCH

· Candidate values (slots): 8, 10, 20, 40, 80 (considering the minimum 10 ms periodicity for TRS in case of 80 slots) 

· For PDCCH:

· Candidate values (slots): 8, 10, 20, 40, 80 

· For SP-CSI-RS:

· Candidate values (slots): 8, 10, 20, 40, 80

· For aperiodic CSI trigger state subselection:
· Candidate values (slots): 8, 10, 20, 40, 80

· Uplink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE applies the MAC-CE message. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values, which may be based on UE capability.

· For semi-persistent SRS:
· Candidate values (slots): 8, 10, 20, 40, 80

· For semi-persistent CSI reporting (on PUCCH):

· Candidate values (slots): 8, 10, 20, 40, 80

· For PUCCH-SpatialRelationInfo:

· Candidate values (slots): 8, 10, 20, 40, 80
------end------

R1-1800212
Draft LS reply on MAC CEs for beam management and CSI
ZTE, Sanechips

R1-1800295
Reply LS to RAN2 on aperiodic indications based on beam failure recovery
Intel Corporation

R1-1800746
[DRAFT] Reply LS to RAN2 on MAC CEs for beam management and CSI
Intel Corporation

R1-1800775
Discussion on beam management and CSI
CATT

R1-1800776
Draft response to RAN2 on beam management and CSI
CATT
1.1.1 Multi-antenna scheme
1.1.1.1 Codeword mapping 
R1-1801018
Summary of issues on codeword mapping
Samsung
Agreement:
Agree to the following text proposal for section 6.3.1.1 of 38.211

Section 6.3.1.1 of TS38.211:

…

where x and y are tags defined in [4, TS38.212] and where the scrambling sequence 
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 corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 3GPP TS 38.214 [6]. 
…

Agreement:
Agree to the following text proposal for section 6.4.1.1 of 38.211

Section 6.4.1.1 of TS38.211:
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 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 resrouce resource blocks allocated for PUSCH transmission

…

Agreement:
Agree to the following text proposal for section 7.3.1.1 of 38.211

----start----
…

Up to two codewords can be transmitted, 
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For each codeword 
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, the UE shall assume the block of bits 
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 transmitted on the physical channel, are scrambled prior to modulation, resulting in a block of scrambled bits 
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where the scrambling sequence 
[image: image17.wmf])

(

)

(

i

c

q

 is given by clause 5.2.1. The scrambling sequence generator shall be initialized with


[image: image18.wmf]ID

14

15

RNTI

init

2

2

n

q

n

c

+

×

+

×

=


where

-

[image: image19.wmf]{

}

1023

,...,

1

,

0

ID

Î

n

 equals the higher-layer parameter Data-scrambling-Identity if configured and the RNTI equals the C-RNTI,

-

[image: image20.wmf]cell

ID

ID

N

n

=

 otherwise

and where [image: image21.png]


 corresponds to the RNTI associated with the PDSCH transmission as described in clause 5.1 3GPP TS 38.214 [6]. 
------end------

R1-1800158
Remaining issues in codeword mapping
MediaTek Inc.

Late submission

R1-1800236
Remaining issues on codeword mapping
CATT

R1-1800305
On drawback of time invaraint scrambling for PDSCH / PUSCH
Intel Corporation

R1-1800565
Remaining issues and text proposal in codeword to layer mapping
AT&T

R1-1800689
Correction on CW mapping and data scrambling
Ericsson

1.1.1.2 Codebook based transmission for UL 
R1-1801041
Summary on Codebook Based UL Transmission
Intel

Agreement:
· Correct the name of the RRC parameter for codebook subset restriction.
· fullyCoherent is changed into fullAndPartialAndNonCoherent
· partialCoherent is changed into partialAndNonCoherent
· change the related spec in 38.212 and 38.214

· RRC parameters such that maxRank and codebookSubset are configured for PUSCH, rather than for each SRS resource

· Send the above agreement as part of LS to RAN2
Agreement
For codebook based UL transmission, 
· If multiple SRS resources are configured, the number of SRS ports for different SRS resources should be the same
Agreement
· For codebook based uplink transmission, SRS resources in the same resource set should have the same time domain behavior on periodic, aperiodic and semi-persistent SRS
· Send the above as part of LS to RAN2

Agreement
For the TPMI/TRI table for 2 antenna ports, support the following spec changes for Table 7.3.1.1.2-4 and Table 7.3.1.1.2-5 for 38.212.

Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp=Disabled and ULmaxRank = 2
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	42
	2 layers: TPMI=0
	42
	2 layers: TPMI=0

	5
	2 layers: TPMI=1
	5
	2 layers: TPMI=1

	63
	1 layer: TPMI=42
	6-73
	Reserved

	74
	1 layer: TPMI=53
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	


Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp=Disabled, or if PUSCH-tp=Enabled and ULmaxRank = 1
	Bit field mapped to index
	Fully coherent
	Bit field mapped to index
	Non-coherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	2
	1 layer: TPMI=2

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	


Agreement:
For UL codebook, agree to the following text proposal to add a notation to clarify the waveform for Table 6.3.1.5-4 to Table 6.3.1.5-7 in 38.211.

· Table 6.3.1.5-4: Precoding matrix 
[image: image22.wmf]W

 for two-layer transmission using two antenna ports with transform precoding disabled.

· Table 6.3.1.5-5: Precoding matrix 
[image: image23.wmf]W

 for two-layer transmission using four antenna ports with transform precoding disabled.

· Table 6.3.1.5.4-6: Precoding matrix 
[image: image24.wmf]W

 for three-layer transmission using four antenna ports with transform precoding disabled.

· Table 6.3.1.5-7: Precoding matrix 
[image: image25.wmf]W

 for four-layer transmission using four antenna ports with transform precoding disabled.

Conclusion:

Explicit support of subband precoding for codebook based uplink transmission is not supported in NR Rel-15.

R1-1800098
Summary of remaining issues for codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1800180
Remaining issues and text proposals on codebook based UL transmission
vivo

R1-1800237
Remaining issues on codebook based UL transmission
CATT

R1-1800306
On Codebook based transmission for UL
Intel Corporation

R1-1800398
Discussion on codebook based transmission for UL
Lenovo, Motorola Mobility

R1-1800421
Codebook-related corrections for 38.212
Samsung

R1-1800479
Text proposal for codebook based UL transmission
Guangdong OPPO Mobile Telecom.

R1-1800566
Remaining issues and text proposal in uplink MIMO
AT&T

R1-1800626
On TRI and TPMI indication for CB-based UL transmission
InterDigital, Inc.

R1-1800657
Remaining issue on UL codebook based transmission
NTT DOCOMO, INC.

R1-1800690
Corrections for Codebook Based UL MIMO
Ericsson

R1-1800748
Remaining issues on UL Codebook Based Transmission
Nokia, Nokia Shanghai Bell

R1-1800854
Remaining details on codebook based UL transmission
Qualcomm Incorporated

1.1.1.3 Non-codebook based transmission for UL
R1-1801033
Summary of issues on UL non-codebook based transmission
Nokia, Nokia Shanghai Bell
Agreement:
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

R1-1801036
Correction on UL non-codebook based transmission in 38.214
Huawei, HiSilicon
R1-1801172
Offline discussion on UL non-codebook based transmission
Nokia, Nokia Shanghai Bell

Agreement:
Agree to the following text proposal for 7.3.1.1.2 in 38.212. The name of the SRI(s) field header can confirmed and modified if needed by the 38.212 spec editor.
----start----
-
SRS resource indicator –
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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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 bits for non-codebook based PUSCH transmission according to Table 7.3.1.1.2-a – 7.3.1.1.2-d, where 
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-

[image: image32.wmf](

)

é

ù

SRS

2

log

N

 bits for codebook based PUSCH transmission, where 
[image: image33.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'.
Table 7.3.1.1.2-a: SRI indication for non-codebook based PUSCH transmission, 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	
	
	2
	2
	2
	2

	
	
	3
	reserved
	3
	3


Table 7.3.1.1.2-b: SRI indication for non-codebook based PUSCH transmission, 
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	Bit field mapped to index
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	Bit field mapped to index
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6-7
	reserved
	6
	0,3

	
	
	
	
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10-15
	reserved


Table 7.3.1.1.2-c: SRI indication for non-codebook based PUSCH transmission, 
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	Bit field mapped to index
	SRI(s), 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14-15
	reserved


Table 7.3.1.1.2-d: SRI indication for non-codebook based PUSCH transmission, 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14
	0,1,2,3

	
	
	
	
	15
	reserved


----end----
R1-1800097
Summary of remaining issues for UL non-codebook based transmission
Huawei, HiSilicon

R1-1800107
Remaining details on non-codebook based UL transmission
ZTE, Sanechips

R1-1800156
Remaining issues in non-codebook based transmission
MediaTek Inc.

R1-1800181
Remaining issues and text proposals on non-codebook based UL transmission
vivo

R1-1800238
Remaining issues on non-codebook based UL transmission
CATT

R1-1800307
On non-codebook based transmission for UL
Intel Corporation

R1-1800358
Text proposals on non-codebook-based UL
LG Electronics

R1-1800397
Discussion on non-codebook based transmission for UL
Lenovo, Motorola Mobility

R1-1800422
Resolving TBD on CSI-RS resource for non-codebook-based transmission
Samsung

R1-1800480
Text proposal for non-codebook based UL transmission
Guangdong OPPO Mobile Telecom.

R1-1800627
Remaining details on Non-CB based UL transmission 
InterDigital, Inc.

R1-1800658
Remaining issue on UL non-codebook based transmission
NTT DOCOMO, INC.

R1-1800691
Corrections for Non-Codebook Based UL MIMO
Ericsson

R1-1800749
Remaining issues on Non-codebook based UL-MIMO transmission
Nokia, Nokia Shanghai Bell

R1-1800855
Remaining details on non-codebook based UL transmission
Qualcomm Incorporated

1.1.1.4 PRB bundling for DL
R1-1181066
Summary on Issues of PRB bundling for DL
vivo
Agreement:
Agree to the following text proposal for section 5.1.2.3 in 38.214

----start----
Precoding Resource Block Group (PRGs) of size 
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< 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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----end----
Agreement:
Agree to the following text proposal for section 5.1.2.3 in 38.214
----start----
If the higher layer parameter prbBundling is set to ‘ON’, the higher-layer parameter pdsch-BundleSize configures two sets of PRG values, the first set includes one or two PRG values among {2,4, scheduled bandwidth}, and the second set includes one PRG value. 

-
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 PRG value from the second set of PRG values. 

-
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 ‘1’ and one value is configured for the first set of PRG values, the UE shall use this PRG value. 

-
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 ‘1’ and two values are configured for the first set of PRG values as (2, scheduled BW) or (4, scheduled BW), the PRG is determined based on the minimum number of contiguous scheduled PRBs as follows:

-
If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than 
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The UE is not expected to be configured with (2, 4).

If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than 
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----end----
Agreement:
Agree to the following text proposal for section 7.3.1.6 in 38.211
----start----
7.3.1.6
Mapping from virtual to physical resource blocks
The UE may assume that the same precoding in the frequency domain is used across a bundle of common resource blocks numbered 
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 and the bundle size 
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 is determined by the procedures in Subclause 5.1.2.3 of [38.214].given by the higher-layer parameter PDSCH-bundle-size if configured, otherwise by the DCI scheduling the transmission. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks. 
----end----
Agreement:
PRG for PDSCH carrying RMSI is partitioned from the lowest-numbered resource block in the CORESET configured by the PBCH.
Agreement:
When the UE is configured with resource block bundle size 2 for VRB to PRB mapping, the UE is not expected to be configured with PRG=4.
R1-1800182
Remaining issues and text proposals on PRB bundling for DL
vivo

R1-1800308
Remaining issues of PRB bundling
Intel Corporation

R1-1800359
Text proposals on PRB bundling
LG Electronics

R1-1800411
Remaining issues on PRB bundling
CATT

R1-1800423
Issues on DL PRB bundling
Samsung

R1-1800497
Text Proposal for DL PRB Bundling
Guangdong OPPO Mobile Telecom.

R1-1800535
Summary of remaining issues on PRB bundling for DL
Huawei, HiSilicon

R1-1800692
Extension of PRB bundling for DL
Ericsson

R1-1800750
On remaining issues on PRB bundling
Nokia, Nokia Shanghai Bell

R1-1800856
Maintenance for PRB bundling for DL
Qualcomm Incorporated

1.1.1.5 Other 
R1-1800481
Text proposal for MIMO related DCI design
Guangdong OPPO Mobile Telecom.

R1-1800530
Single NR-PDCCH based non-coherent JT in Rel-15
Huawei, HiSilicon

R1-1800784
Control of UE beamforming in RRC_CONNECTED
ASUSTEK COMPUTER (SHANGHAI)

R1-1800909
Antenna selection transmission for PUSCH
Huawei, HiSilicon

R1-1800914
Correction on relationship between UL antenna port and transmission layer in 38.211
Huawei, HiSilicon

R1-1800915
Correction on alignment between PRG and RBG in 38.214
Huawei, HiSilicon

R1-1800917
Correction on timing advance adjustment in 38.213
Huawei, HiSilicon

R1-1800927
Correction on UL non-codebook based transmission in 38.214
Huawei, HiSilicon

R1-1800929
Correction on uplink MIMO related DCI in 38.212
Huawei, HiSilicon

R1-1800930
Correction on PRB bundling configuration in 38.214
Huawei, HiSilicon

1.1.2 CSI acquisition and beam management
1.1.2.1 CSI measurement 
R1-1801045
Summary of remaining issues on CSI measurement
ZTE, Sanechips

Agreement:
Add the following text proposal to TS 38.214 section 5.2.1.4
----start----
When a UE is configured with the higher layer parameter ReportQuantity set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1’, ‘CRI/RI/i1/CQI’, ‘CRI/RI/CQI’ or ‘CRI/RI/LI/PMI/CQI’, and multiple resources are configured in the corresponding resource set for channel measurement, the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI.
----end----
Agreement:
For the details of CSI-IM periodicity, the candidate values of periodicity and slot offset of CSI-IM are the same as those of NZP CSI-RS

· The above agreement applies for both periodic and semi-persistent CSI-IM

Agreement:
For CSI-IM-ResourceMapping, Include parameters to capture OFDM symbol and subcarrier occupancy of the CSI-IM resource within a slot
· Symbol locations:

· For RE pattern (2, 2) : [0..12]

· For RE pattern (4,1) : [0..13] 

· Subcarrier locations : 
· For RE pattern (4,1), the candidate starting subcarriers are: [0 4 8]

· For RE pattern (2,2), the candidate starting subcarriers are [0 2 4 6 8 10]
Send as part of LS to RAN2

Agreement:
Include the following table as part of the LS sent to RAN2.

	Parameter
	Value range
	Description

	CSI-IM-RE-pattern
	Pattern0 or Pattern1
	Pattern0: (2,2)

Pattern1: (4,1)

	CSI-IM-FreqBand
	Starting RB index in units of 4 RBs

Number of spanned RBs in units of 4 RBs

Minimum BW = min(24, BWP for data) RBs
	Frequency-occupancy of CSI-IM

	CSI-IM-ResourceMapping
	Subcarrier location :
· For RE Pattern0 : {0,2,4,6,8, 10}

· For RE Pattern1 : {0,4,8}

Symbol location :

· For RE Pattern0 : {0,1,...,12}

· For RE Pattern1 : {0,1,...,13}
	Define symbol/subcarrier location of CSI-IM within a PRB


Agreement:
Value range of CSI-IM freqBand is same as that of NZP CSI-RS
Send as part of LS to RAN2

Agreement:
Agree to the following text proposal for 38.214 in section 5.2.2.4

----start----
5.2.2.4
Channel State Information – Interference Measurement (CSI-IM) 

The UE can be configured with a single or more CSI-IM resource configuration(s). 

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:
-
CSI-IM-ResourceId determines CSI-IM resource configuration identity
-
CSI-IM-ResourceMapping defines subcarrier and symbol occupancy of the CSI-IM resource within a slot.  

-
CSI-IM-RE-Pattern defines CSI-IM resource element pattern
-
CSI-IM-timeConfig defines the CSI-IM periodicity and slot offset for periodic/semi-persistent CSI-IM according to the Table 7.4.1.5.2-6 of [4, TS 38.211].

-
CSI-IM-FreqBand includes parameters to enable configuration of frequency-occupancy of CSI-IM.

In each of the PRBs configured by CSI-IM-FreqBand, the UE shall assume each CSI-IM resource is located in 
-
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, if CSI-IM-RE-Pattern is set to ‘Pattern0’;
-
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, if CSI-IM-RE-Pattern is set to ‘Pattern1’;
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are the configured frequency-domain location and time-domain location, respectively, by higher layer parameter CSI-IM-ResourceMapping.

----end----
Agreement:
Density of CSI-IM resource measured in RE/PRB is 4

Agreement: 
CSI-IM REs are not rate matched around unless they are covered by ZP CSI-RS resources.

Note that the above agreement has no additional specification impact

Agreement: 
Triggering A-IMR without associated CMR(s) is not supported.

Agreement:
Semi-persistent ZP CSI-RS is supported, and its activation/deactivation is informed by MAC CE.
Include as part of LS to RAN2
Agreement:
For both channel measurement restriction and interference restriction (RRC parameters MeasRestrictionConfig-time-channel, MeasRestrictionConfig-time-interference), value range of MR is a Boolean to indicate ‘ON’ or ‘OFF’.

· When UE is configured with ‘ON’, UE measurement window is 1 slot

Include as part of LS to RAN2

Agreement:
Agree to the following text proposal for 38.214 in section 5.2.2.1:

----start----
If a UE is not configured with higher layer parameter MeasRestrictionConfig-time-channel, the UE shall derive the channel measurements for computing CSICQI value reported in uplink slot n and corresponding to the MeasLinkConfig, based on only the non-zero power CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) within a configured MeasLinkConfig 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 CQI value reported in uplink slot n and corresponding to the MeasLinkConfig, based on only the most recent, no later than the CSI reference resource, occasion of non-zero power CSI-RS (defined in [4, TS 38.211]) within a configured MeasLinkConfig 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 value reported in uplink slot n and corresponding to the MeasLinkConfig in the CSI measurement setting, based on only the configured CSI resource setting, no later than the CSI reference resource, within a configured MeasLinkConfig 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 value reported in uplink slot n and corresponding to the MeasLinkConfig in the CSI measurement setting, 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]) within configured MeasLinkConfig associated with the CSI resource setting.
----end----
Agreement:
Aperiodic CSI-RS cannot be transmitted before the OFDM symbol carrying its triggering DCI.
Following text proposal for 38.214 in section 5.2.1.5.1 is agreed:
----start----
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set in the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. The CSI-RS triggering offset X is measured in slots. The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI.
----end----
Agreement:
Agree to the following text change for TS 38.214 section 5.2.1.5.2 (Semi-persistent CSI):
----start----
For a UE configured with the higher layer parameter ResourceConfigType set to ‘semi-persistent’. 

-
when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. 

-
when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133].

-

----end----
Agreement:
Agree to the following text change for TS 38.214 section 5.2.1.2:
----start----
5.2.1.2 Resource settings

The following are configured via higher layer signaling for one or more CSI resource settings for channel and interference measurement:

-
CSI-IM resource for interference measurement as described in Subclause 5.2.2.43.3. 

-
Non-zero power CSI-RS resource for interference measurement as described in Subclause 5.2.2.3.1. [see Table [TBD] in [4, TS 38.211] ]
-
Non-zero power CSI-RS resource for channel measurement as described in Subclause 5.2.2.3.1. [see Table [TBD] in [4, TS 38.211] ]
-
Non-zero power CSI-RS resource for channel measurement as described in Subclause 5.2.2.3.1. [see Table [TBD] in [4, TS 38.211] ]
The UE may assume that the CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are quasi co-located with respect to spatial Rx parameters.
----end----
Agreement
Delete the following text from 38.214 section 5.2.2.1
For the CQI derivation the UE assumes the same quasi co-location properties between the CSI-IM and/or non-zero power CSI-RS configured for interference measurements and the non-zero power CSI-RS configured for channel measurements.
Agreement:
Agree to the following text change in 38.214 section 5.2.2.4

-
CSI-IM RE pattern configured by csi-IM-ResourceElementPattern as given in Subclause TBD7.4.1.5.3 of [4, TS 38.211].
Agreement
Agree to the following text proposal for 38.214 section 5.2.1.5.1
----start----
For Resource Sets CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter ResourceConfigType set to 'aperiodic', trigger states for Reporting Setting(s) and/or Resource SettingSet(s) for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter AperiodicReportTrigger. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the DCI CSI request field.

-
When the value of the DCI CSI request field is zero, no CSI is requested.

-
When the number of configured CSI triggering states in AperiodicReportTrigger is greater than [image: image71.wmf]TS
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 trigger states to the codepoints of the DCI CSI request field. [image: image74.wmf]TS
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When the number of CSI triggering states in AperiodicReportTrigger is less than or equal to [image: image76.wmf]TS
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, the DCI CSI request field directly indicates the triggering state and the UE's quasi-colocation assumption.
-
For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in subclause 5.1.5, through higher layer signaling of QCL-Info-aPeriodicReportingTrigger which contains a list of references to TCI-RS-SetConfig's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS may be an SS/PBCH block or a CSI-RS resource configured as periodic or semi-persistent.
For a UE configured with the higher layer parameter AperiodicReportTrigger, if a resource setting Resource Setting linked to a ReportConfig has multiple aperiodic resource sets and only a subset of the aperiodic CSI-RS resource sets is associated with the trigger state, a higher layer configured bitmap ResourceSetBitmap is configured per trigger state per resource setting Resource Setting to select the CSI-IM/NZP CSI-RS resource set(s) from the resource setting Resource Setting.

…
----nd----
Agreement
Agree to the following text proposal for 38.214 section 5.2.3

----start----
5.2.3
CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH in slot n+Y on serving cell c upon successful decoding in slot n of an uplink DCI format for serving cell c, where Y is indicated in the decoded uplink DCI. The higher layer parameter AperiodicReportSlotOffset contains the allowed values of Y for a given Reporting Setting. When [image: image77.wmf]Rep
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 is configured for each trigger state (section 5.2.1.5.1) and corresponds to the number of Reporting Settings for the trigger state.
…

----end----
R1-1801184
RRC parameter updates and TPs for agreements on CSI measurement
ZTE/Sanechips
R1-1801183
Summary of remaining issues on CSI measurement
ZTE/Sanechips
R1-1800094
Summary of remaining issues on CSI measurement
Huawei, HiSilicon

R1-1800108
Remaining details on CSI measurement
ZTE, Sanechips

R1-1800183
Remaining issues and text proposals on CSI measurement
vivo

R1-1800239
Remaining issues on CSI measurement
CATT

R1-1800309
Remaining issues on interference measurement for CSI
Intel Corporation

R1-1800424
Issues on trigger state definition
Samsung

R1-1800425
Resolving TBD for CSI reference resource
Samsung

Withdrawn
R1-1800426
Terminology mismatch for CSI framework
Samsung

R1-1800427
Issues on CSI measurement
Samsung

R1-1800580
CSI measurement for dynamic BWP switching
AT&T

R1-1800648
Remaining details on CSI measurement
MTI

R1-1800693
Corrections for CSI framework and measurement
Ericsson

R1-1800694
On rate matching using ZP CSI-RS and CSI-IM
Ericsson

R1-1800695
Clarifying interference measurements
Ericsson

R1-1800857
Remaining details on CSI measurement
Qualcomm Incorporated

1.1.2.2 CSI reporting
R1-1801069
Summary of CSI reporting v3
Ericsson

Agreement:
The following CSI priority rules apply:

· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…

· Rule #1: Time-domain behaviour / channel (AP-CSI > SP-CSI on PUSCH > SP-CSI on PUCCH > P-CSI)

· Rule #2: CSI content (Beam reports > CSI)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH

· Rule #3: cellID (PCell > PSCell > other cell IDs in increasing order)

· Applies only for all periodic reports and semi-persistent reports intended for PUCCH

· Rule #4: csiReportID (in increasing order)

· Applies only for all periodic reports and semi-persistent reports intended for PUCCH

Agreement:

· The terminologies for Low Complexity CSI and High Complexity CSI are changed to Low Latency CSI and High Latency CSI, respectively

· For CSI computation capability,

· Two CSI latency classes are supported. 

· Low Latency CSI class is defined as WB CSI including maximum 4 ports

· Only applicable for Type-I codebook or when PMI is not configured

· High Latency CSI class is defined as the superset of all CSI that is supported by the UE
· Above does not apply for L1 RSRP.
Agreement:
· When CSI is transmitted on PUSCH, SLIV and PUSCH mapping type is determined from pusch-symbolAllocation in the same way as for PUSCH without CSI

· PUSCH slot offset when CSI is multiplexed with UL-SCH on PUSCH is determined only from the indicated K2 value from pusch-symbolAllocation, not from aperiodicReportSlotOffset
· The above only applies for the case where CSI is multiplexed with data

· Note: The number of candidate values for aperiodicReportSlotOffset and K2 are the same

Agreement:
Support additional periodicities of {4, 8, 16} slots for periodic on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH.
Include the above agreement as part of LS to RAN2
Agreement:
· Clarify the frequency-granularities as follows:

· Remove mentioning of “partial band” CSI reporting

· Define “wideband CSI” as a CSI report with either wideband PMI+wideband CQI, RSRP, or wideband CQI without PMI

· Other cases are “subband CSI”

· For the first sub-bullet, it is up to the 38.212, 38.214 editors to make the correction

Agreement:
Agree to the following text proposal for 38.212 section 6.3.1.1.2
Table 6.3.1.1.2-8: Mapping order of CSI fields of one report for CRI/RSRP or SSB/RSRP reporting
	CSI report number
	CSI fields

	CSI report #n
	CRI or SSB index#1 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSB index#2 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSB index#3 as in Table 6.3.1.1.2-6, if reported

	
	CRI or SSB index#4 as in Table 6.3.1.1.2-6, if reported

	
	RSRP#1 as in Table 6.3.1.1.2-6, if reported

	
	RSRP#2 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP#2 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP#3 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP#4 as in Table 6.3.1.1.2-6, if reported


Agreement:
· For CRI/RI/i1 reporting mode, the selected precoders for CQI calculation are within the set of precoders indicated by i1 to be reported

Agreement:
Make the following text change: Replace “RI/CRI” with “RI (if reported), CRI (if reported)” throughout 38.214
Agreement:
When CSI reports originally configured for PUCCH reporting is piggybacked on PUSCH,

· The CSI encoding scheme and omission follows that of PUCCH 
Agreement:
Make the following text change: Align terminology for PTRS strongest layer indicator 

· Change “SLI” to “LI” in 38.214 

Agreement:
Type II CSI Part 1 on long PUCCH is supported for

· Only SP-CSI reporting

Agreement:
Define explicit rule to calculate the number of padding bits in section 6.3.1.1 of TS 38.212
Agreement:
· Clarify in 38.214 that the following dependencies apply for CSI parameters (if they are reported)
· LI is calculated conditioned on the reported CQI, PMI, RI and CRI
· CQI is calculated conditioned on the reported PMI, RI and CRI
· PMI is calculated conditioned on the reported RI and CRI
· RI is calculated conditioned on the reported CRI
Agreement:
Capture the following sentence in the section 5.2.1.5.1 of TS 38.214:

A UE is not expected to receive more than one aperiodic CSI report request for a given slot.
· Note: 38.214 editor may change the exact wording to reflect the above agreement
R1-1801167
Offline session notes for joint MIMO&UL control and CSI reporting session
Agreement:

· For each PUCCH-based CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), and the necessary parameters to define the PUCCH resource
· The parametrization follows that of each PUCCH Format
Include as part of LS to RAN2

Agreement:
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
· FFS if periodicity of multi-CSI resource needs to be defined
· FFS value of J
· Exact mechanism TBD in RAN1#92

Include as part of LS to RAN2

Agreement:
· Subband boundaries are aligned with PRG boundaries in the CRB grid

· The first subband size is given by 
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· S is the configured subband size for the BWP
· 
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· The value range of csi-ReportingBand is a bitmap of size 
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  is the bandwidth of the associated DL CC and S is the subband size.

· Configuration of csi-ReportingBand with subbands which lie outside the associated BWP is not allowed

· Note: RAN2 may decide to make this optional and if this field is not present, the reporting band is the same as the CSI-RS bandwidth

Include as part of LS to RAN2

R1-1801185
WF on UE capability on CSI reporting and relaxation
LG Electronics, Ericsson, InterDigital
R1-1800095
Summary of remaining issues for CSI reporting
Huawei, HiSilicon

R1-1800109
Remaining details on CSI reporting
ZTE, Sanechips

R1-1800125
Discussion on aperiodic CSI-RS triggering offset configuration in case of one resource set over multiple slots
Fujitsu

R1-1800157
Remaining issues in CSI reporting
MediaTek Inc.

R1-1800184
Remaining issues and text proposals on CSI reporting
vivo

R1-1800240
Remaining issues on CSI reporting
CATT

R1-1800310
Remaining issues on CSI reporting
Intel Corporation

R1-1800360
Discussion on aperiodic CSI report timing and relaxation
LG Electronics

R1-1800361
Text proposals on TS 38.212 for LI reporting
LG Electronics

R1-1800428
Issues on subband reporting
Samsung

R1-1800429
CSI-related correction for 38.214
Samsung

R1-1800430
Issues on CSI reporting
Samsung

R1-1800431
Issues on SLI reporting
Samsung

R1-1800567
Remaining issues and text proposal in CSI reporting
AT&T

R1-1800581
Several remaining details on aperiodic CSI report
AT&T

R1-1800611
Priority rule for CSI reporting
Sharp

R1-1800628
Remaining details on CSI reporting 
InterDigital, Inc.

R1-1800659
Remaining Issues on CSI reporting
NTT DOCOMO, INC.

R1-1800696
On activation and deactivation of semi-persistent CSI on PUSCH
Ericsson

R1-1800697
Corrections for CSI reporting
Ericsson

R1-1800698
UE CSI Reporting Capability
Ericsson

R1-1800744
Remaining details for CSI reporting on PUCCH
Nokia, Nokia Shanghai Bell

R1-1800858
Remaining details on CSI reporting
Qualcomm Incorporated

1.1.2.3 Beam measurement and reporting
R1-1801006
Feature lead summary 1 of beam measurement and reporting
Ericsson

Agreement:
· For SS block + CSI-RS independent L1 RSRP reporting

· Reports are separately configured in different report settings

· No new value for the RRC parameter ReportQuantity is defined
Agreement:
· Maximum number of candidate TCI states is M_max. Down-select to one of the following two alternatives:

· Alt-1: M_max = 64 
· Note that the value M_max is for configuration of TCI states only

· Relationship between RRC configuration of TCI states and bandwidth parts is decided by RAN2
Include as part of LS to RAN2
Agreement:
QCL source for a target semi-persistent CSI-RS resource set is provided by TCI states in the same MAC-CE at resource level

· Include as part of LS to RAN2

FFS: Check whether text proposal is needed in RAN1 specification: Steve (Ericsson)

Agreement

Spatial relationship for a target semi-persistent SRS resource set is provided by SSB-ID/SRS resource ID/CSI-RS resource ID in the same MAC-CE at resource level

· Include as part of LS to RAN2

FFS: Check whether text proposal is needed in RAN1 specification: Steve (Ericsson)

R1-1811143
Feature lead summary 2 of beam measurement and reporting
Ericsson
Agreement:
The same priority rules are adopted for PUCCH/SRS when PUCCH carries beam management RSRP reports as for PUCCH carrying CSI reports  

Agreement:

· For beam management, triggering of N>1 aperiodic CSI-RS resource sets with different slot offsets with a single DCI message is NOT supported

R1-1801187
Feature lead summary 3 of beam measurement and reporting
Ericsson

Agreement:
· Maximum number of candidate TCI states configured for a CORESET is K_max

· K_max = M

· Note that the value M is for configuration of TCI states only

· Note: UE is not expected to track the K configured TCI states. The value of K is for configuration of TCI states only.

Include as part of LS to RAN2

Agreement:
Include in LS to RAN2 in response to R1-1800003: “These are candidate values that RAN1 is considering.”

Downlink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE is able to apply the QCL assumption carried by the MAC-CE message. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values which may be based on UE capability.
· For PDSCH

· Candidate values (slots): 8, 10, 20, 40, 80 (considering the minimum 10 ms periodicity for TRS in case of 80 slots) 

· For PDCCH:

· Candidate values (slots): 8, 10, 20, 40, 80 

· For SP-CSI-RS:

· Candidate values (slots): 8, 10, 20, 40, 80 

Uplink-related:

· FFS

R1-1800100
Summary of remaining issues of beam measurement, reporting and indication
Huawei, HiSilicon

R1-1800110
Remaining details on beam management
ZTE, Sanechips

R1-1800126
Ambiguities about beam indication in some cases
Fujitsu

R1-1800159
Clarifications on beam management
MediaTek Inc.

R1-1800185
Remaining issues and text proposals on beam measurement and reporting
vivo

R1-1800220
Remaining issues on beam reporting
NEC

R1-1800241
Remaining issues on beam measurement and reporting
CATT

R1-1800311
Remaining Issues on beam management
Intel Corporation

R1-1800362
Clarification on PDCCH beam indication by higher-layers
LG Electronics

R1-1800363
Text proposals on UL beam management
LG Electronics

R1-1800401
Correction on beam management
Lenovo, Motorola Mobility

R1-1800432
Issues on beam management
Samsung

R1-1800433
Aperiodic beam reporting
Samsung

R1-1800498
Text Proposal for Beam Management
Guangdong OPPO Mobile Telecom.

R1-1800542
Discussion on remaining issues for beam indication
CMCC

R1-1800582
TCI states configuration design to support dynamic BWP switching
AT&T

R1-1800660
Remaining issues on beam indication
NTT DOCOMO, INC.

R1-1800699
Remaining details on beam management
Ericsson

R1-1800734
Remaining issues on beam management
InterDigital, Inc.

R1-1800751
Remaining details on beam measurement and reporting
Nokia, Nokia Shanghai Bell

R1-1800859
Beam management for NR
Qualcomm Incorporated

1.1.2.4 Mechanism to recover from beam failure
R1-1801089
Summary for Remaing issues on Beam Failure Recovery
MediaTek
Agreement:

For beam failure detection model, PHY performs detection of beam failure instances, and indicates a flag to higher layer if a beam failure instance is detected

· FFS: When/Whether PHY needs to report candidate beam list and beam failure instance to MAC

· FFS: Whether non-beam failure instance is defined or is needed

Include as part of LS to RAN2

Agreement:
Change candidate beam selection model to the following alternatives:

· PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold

· RAN 1 expects higher layer to perform new candidate beam selection based on the subset of {beam RS index, RSRP measurements}

· Note: The mapping between beam RS index(es) to PRACH resource(s)/sequence(s) is done in MAC

· Support for candidate beam selection model is specified in the RAN2 specifications
Include as part of LS to RAN2
Agreement:
Behavior of Beam-failure-recovery-Timer

· Start Beam-failure-recovery-Timer upon beam failure detection event declared by UE

· Stop Beam-failure-recovery-Timer upon reception of gNB response for beam failure recovery request transmission
Include as part of LS to RAN2
R1-1801223
Offline Discussion Summary for Beam Failure Recovery
Agreement: 

· From RAN1 perspective, contention-free PRACH-based beam failure recovery is considered unsuccessful when one of the following conditions is met

· Upon expiry of Beam-failure-recovery-Timer 

· Upon reaching max. # of BFRQ transmissions

Include as part of LS to RAN2
R1-1801197
Offline Summary for Remaing issues on Beam Failure Recovery
MediaTek

Agreement: 

· Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS 
[image: image90.wmf]0

q

, which is also lower bounded by [10] ms.

· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.

·  PHY provides to higher layer one or more sets of {beam RS index, L1-RSRP measurement} that satisfies the L1-RSRP threshold upon higher layer request.

R1-1800101
Summary of remaining issues on beam failure recovery
Huawei, HiSilicon

R1-1800111
Remaining details on beam recovery
ZTE, Sanechips

R1-1800160
Clarifications on beam failure recovery
MediaTek Inc.

R1-1800186
Remaining issues and text proposals on mechanism to recover from beam failure
vivo

R1-1800242
Remaining issues on beam failure recovery
CATT

R1-1800312
Remaining Issues on beam failure recovery
Intel Corporation

R1-1800364
Discussion on PHY and MAC operation for beam failure recovery
LG Electronics

R1-1800402
Correction on beam failure recovery
Lenovo, Motorola Mobility

R1-1800434
Issues on beam failure recovery
Samsung

R1-1800499
Text Proposal for Beam Failure Recovery
Guangdong OPPO Mobile Telecom.

R1-1800543
Discussion on beam recovery mechanism
CMCC

R1-1800583
in support of partial beam failure
AT&T

R1-1800622
Remaining Issues for Beam Failure Recovery Procedure
ASUSTEK COMPUTER (SHANGHAI)

R1-1800629
Remaining details on beam failure recovery
InterDigital, Inc.

R1-1800642
Discussion on timer for beam failure recovery
ITRI

R1-1800661
Remaining issues on beam recovery
NTT DOCOMO, INC.

R1-1800700
Remaining details and corrections on beam recovery
Ericsson

R1-1800752
Remaining Details on Beam Recovery
Nokia, Nokia Shanghai Bell

R1-1800860
Beam recovery procedures
Qualcomm Incorporated

Late submission

1.1.2.5 CQI and MCS
R1-1801048
Summary for CQI and MCS
AT&T
Agreement:

The following text in sub-band differential CQI should be changed in TS 38.214 section 5.2.2.1:
For each sub-band index s, a 2-bit sub-band differential CQI is defined as:

-
Sub-band Offset level (s) = wideband CQI index – sub-band CQI index (s) 

The mapping from the 2-bit wideband differential CQI values to the offset level is shown in Table 5.2.2.1-1

Table 5.2.2.1-1: Mapping spatial sub-band differential CQI value to offset level

	spatial sub-band differential CQI value
	 Offset level

	0
	0

	1
	1

	2
	≥ 2

	3
	≤-1


Agreement:
Make the following text change for CQI assumption definition to 38.214

 “The bandwidth as configured for the PDSCH reception the corresponding CQI report”.

Agreement:
Agree to the following text proposal for 38.214 section 5.2.2.1.1

In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

-
The first 2 OFDM symbols are occupied by control signaling

-
The number of PDSCH and DM-RS symbols is equal to 12.

Agreement:
Agree to the following text proposal for 38.214 section 5.2.2.1.1 regarding the CQI assumption:
Assume PRB bundling size of 2 PRB
Assume no PTRS overhead

Agreement:
The work assumption of reusing the LTE CQI table for maximum modulation order of 256QAM for eMBB is confirmed
R1-1800096
Summary of remaining details of CQI and MCS design
Huawei, HiSilicon

R1-1800112
Remaining details on CQI and MCS
ZTE, Sanechips

R1-1800169
CQI reporting for multiple services in NR
MediaTek Inc.

R1-1800187
Remaining issues and text proposals on CQI and MCS
vivo

R1-1800243
Remaining issues on CQI
CATT

Withdrawn

R1-1800313
Corrections to CQI definition in NR
Intel Corporation

R1-1800568
Remaining issues in CQI and MCS
AT&T

R1-1800662
Remaining issues on CQI and MCS
NTT DOCOMO, INC.

R1-1800701
Corrections for CQI and MCS
Ericsson

R1-1800753
Remaining details of CQI and MCS
Nokia, Nokia Shanghai Bell

R1-1800861
Remaining details on MCS
Qualcomm Incorporated
Late submission

R1-1801151
Remaining details on MCS
Qualcomm Incorporated

1.1.2.6 Other
R1-1800365
Text proposals on TS 38.214 for CSI reporting using PUCCH
LG Electronics

R1-1800528
Further enhancements on CSI reporting and codebook design
Huawei, HiSilicon

R1-1800529
Remaining issues for CSI framework
Huawei, HiSilicon

R1-1800531
Remaining issues of multi-panel codebook in 38.214
Huawei, HiSilicon

R1-1800532
Processing time for A-CSI reporting
Huawei, HiSilicon

R1-1800597
Space-delay versus Sub-band Precoding for mmWave Channels
Fraunhofer HHI

R1-1800663
On Type II codebook enhancement
NTT DOCOMO, INC.

R1-1800664
System level performance investigation on beam reporting
NTT DOCOMO, INC.

R1-1800702
Multi-cell beam recovery
Ericsson

R1-1800703
Beam management in C-DRX
Ericsson

R1-1800730
Discussion on higher rank Type II codebook and feedback overhead reduction
Motorola Mobility, Lenovo

R1-1800754
Remaining details for Type I and Type II CSI reporting
Nokia, Nokia Shanghai Bell

R1-1800910
Correction on CRI definition and determination in 38.214
Huawei, HiSilicon

R1-1800911
Correction on QCL properties between multiple CSI-RS within one CQI derivation in 38.214
Huawei, HiSilicon

R1-1800912
Correction on CSI measurement in 38.214
Huawei, HiSilicon

R1-1800916
Correction on RS set configuration for TCI in 38.214
Huawei, HiSilicon

R1-1800918
Correction on beam failure recovery in 38.213
Huawei, HiSilicon

R1-1800926
Correction on RSRP reporting in 38.214
Huawei, HiSilicon

R1-1800928
Correction on antenna ports quasi-co-location in 38.214
Huawei, HiSilicon

R1-1800932
Correction on CSI-RS/IM configuration in 38.214
Huawei, HiSilicon

R1-1800937
Correction on relationship between ZP CSI-RS and CSI-IM in 38.214
Huawei, HiSilicon

1.1.3 Reference signals and QCL
1.1.3.1 Multiplexing of different types of RSs
R1-1801034
Summary of remaining issues for RS multiplexing
Huawei, HiSilicon
The UE is not expected to receive a CSI-RS in resource elements overlapping with the same configured DM-RS
Agreement:

The following text proposal is agreed for Section 5.2.2.3.1 of 38.214

The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs.

The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the higher layer parameter NrofPorts is configured as 1 or 2.
Agreement:
The following text proposal is agreed for Section 5.1.6.1.2 of 38.214:
The UE may be configured to use the same OFDM symbols for the CSI-RS and SSB/PBCH when those are spatially quasi co-located and resource elements PRBs associated with CSI-RS are the outside of PRBs configured for SSB/PBCH.
Agreement:
The following text proposal is agreed for Section 5.2.2.3.1 of 38.214:

The UE may be configured the CSI-RS in same OFDM symbols as CORESET, but not in the same PRBs.
The following text proposal is agreed for Section 5.1.6.1.2 of 38.214:

The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORESET.

Agreement:
· For multiplexing between CSI-RS and CORESET, follow the current description in TS38.214 and remove the corresponding parts from TS38.211, which means that the bandwidths of CSI-RS and CORESET/SSB shall be configured exclusively (i.e. no assumptions on CSI-RS RE puncturing at UE side).

Text proposal: in Section 7.4.1.5.3 of  TS38.211
7.4.1.5.3
Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence 
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Resource elements overlapping with a configured CORESET or declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not assumed to be used for transmission of CSI-RS.
R1-1801138
Summary of offline discussion on the remaining issues for RS multiplexing Huawei, HiSilicon

Agreement:
Accept the following modification of Section 7.4.1.5.3 in 38.211:
The UE is not expected to receive a CSI-RS and DMRS on the same resource elements. in resource elements overlapping with configured DM-RS  
R1-1800102
Summary of remaining details on multiplexing signals and channels
Huawei, HiSilicon

R1-1800188
Remaining issues on multiplexing of different types of RSs
vivo

R1-1800314
On multiplexing of PDSCH and CSI-RS
Intel Corporation

R1-1800366
Text proposals on multiplexing for CSI-RS
LG Electronics

R1-1800435
Issues on RS multiplexing
Samsung

R1-1800482
Text proposal for RS multiplexing
Guangdong OPPO Mobile Telecom.

R1-1800704
Corrections related to RS multiplexing
Ericsson

Withdrawn

R1-1800888
Maintenance for Multiplexing of RS
Qualcomm Incorporated

1.1.3.2 CSI-RS
R1-1801052
Feature lead summary #1 of CSI-RS
Huawei, HiSilicon

Conclusion:
On the support of indicating two starting OFDM symbol positions for non-contiguous NZP CSI-RS mapping, include as part of an LS to RAN2 to inform them that the RRC signalling should support indication of up to two starting OFDM symbol positions and it is up to RAN2 to decide on the detailed signalling (relevant RRC parameter: CSI_RS_resourcemapping)

Agreement:
Remove Pc-PDCCH from RRC parameter list for NZP-CSI-RS and add clarification on 0dB power offset between CSI-RS for beam failure detection and PDCCH DMRS

R1-1801096
Feature lead summary #2 of CSI-RS
Huawei, HiSilicon
Agreement:
· Indication mechanism of aperiodic ZP CSI-RS is RRC + DCI

· Each triggering state of “ZP CSI-RS trigger” in DCI is to trigger one ZP CSI-RS resource set

· A state is reserved for not triggering aperiodic ZP CSI-RS

· All the resources in a ZP CSI-RS resource set are configured with the same ResourceConfigType (periodic or aperiodic)

· The bit-length of DCI field “ZP CSI-RS trigger” depends on the number of aperiodic ZP CSI-RS resource sets configured (up to 2 bits)

· The maximum number of aperiodic ZP CSI-RS resource sets configured per BWP is 3

Include as part of LS to RAN2

Agreement:
· Add the following RRC parameters for ZP CSI-RS 

	PDSCH
	38.214
	
	　
	　
	ZP-CSI-RS-ResourceSetConfigList
	New
	ZP-CSI-RS-ResourceSetConfigList
	Resource set configuration for ZP CSI-RS
	　
	NA
	UE specific
	38.331
	
	Y

	PDSCH
	38.214
	
	
	
	ZP-CSI-RS-ResourceSetConfigId
	New
	ZP-CSI-RS-ResourceSetConfigId
	ZP CSI-RS Resource set configuration ID
	0 .. ZP-CSI-RS-ResourceSetMax-1
	NA
	UE specific
	38.331
	Contained in ZP-CSI-RS-ResourceSetConfig
	Y


· Update the RRC parameter Aperiodic-ZP-CSI-RS-Resource-List as follows
	Aperiodic-ZP-CSI-RS-Resource-List
	Contains list of ZP-CSI-RS resource set IDs for aperiodic triggering
	Up to 3 ZP-CSI-RS resource set IDs per BWP


Include as part of LS to RAN2

R1-1801127
WF on additional RS periodicities
ZTE, Sanechips, Qualcomm, CMCC, Orange, NTT DOCOMO, AT&T, Vodafone, Softbank, Samsung, Ericsson, Spreadtrum, OPPO, CATT, Sony, vivo
Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda
· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”
· FFS on CSI-IM periodicity of 1 slot

Working Assumption
Agree to the following text for TS.38.211 with the understanding that the 1 port rate=1/2 case needs to be checked. If there is an issue with the working assumption for 1 port rate=1/2, technical details will be modified.
7.4.1.5.3
Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence 
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under the condition that the resource elements indexed by 
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are within the resource blocks occupied by the CSI-RS for which the UE is configured. The reference point for 
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 is subcarrier 0 in common resource block 0. The value of [image: image98.png]


 is given by the higher-layer parameter CSI-RS-Density.
R1-1801110
WF on CSI-RS sequence mapping
Ericsson, Qualcomm, NEC, LGE, ZTE, Sanechips, Interdigital, Verizon, CATT
· For CSI-RS sequence generation and mapping to REs, support Alt-2:
· When mapping the reference signal sequence to the physical resources, the sequence is indexed by the subcarrier index k relative to subcarrier 0 in common resource block 0 (Reference Point A)
· Consequently, the sequence mapped to the physical resource is a subsampled version of  r(m), as generated from the Gold sequence
Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which is not configured with serving cell ID

· 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.

· FFS, rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID

R1-1800092
Summary of remaining details on CSI-RS design in NR
Huawei, HiSilicon

R1-1800113
Remaining details on CSI-RS
ZTE, Sanechips

R1-1800189
Remaining issues and text proposals on CSI-RS
vivo

R1-1800244
Remaining issues on CSI-RS
CATT

R1-1800315
Remaining issues on CSI-RS
Intel Corporation

R1-1800367
Text proposals on QCL configurations for periodic CSI-RS
LG Electronics

R1-1800436
Issues on CSI-RS
Samsung

R1-1800483
Text proposal for CSI-RS
Guangdong OPPO Mobile Telecom.

R1-1800569
Remaining issues in CSI-RS
AT&T

Withdrawn

R1-1800665
Remaining issues on CSI-RS
NTT DOCOMO, INC.

R1-1800705
Corrections related to CSI-RS
Ericsson

R1-1800755
Remaining issues on CSI-RS design
Nokia, Nokia Shanghai Bell

R1-1800862
Remaining details on CSI-RS
Qualcomm Incorporated

1.1.3.3 DMRS
R1-1801051
Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm

Conclusion:
Update the RRC parameters of DMRS as follows: Specify two scrambling IDs for CP-OFDM PDSCH’s and PUSCH’s DMRS, namely: DL-DMRS-Scrambling-ID-1 and DL-DMRS-Scrambling-ID-2, UL-DMRS-Scrambling-ID-1 and UL-DMRS-Scrambling-ID-2, for DL and UL, respectively.

Send the above as part of LS to RAN2
Agreement:
Remove 
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 from the equation in Section 5.2.2 in 38.211. 
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 to the corresponding formula similar to CP-OFDM.
Agreement:
The following working assumption is confirmed: 

For DMRS sequence of PDSCH/PUSCH CP-OFDM:

· for PDSCH carrying RMSI, the DMRS sequence generation 

· uses the lowest PRB of CORESET signaled in the PBCH

· for PDSCH/PUSCH before RRC configuration, and for PDSCH/PUSCH after RRC configuration, the DMRS sequence generation

· uses the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· Note: this implements the previous agreement “resource specific w.r.t to a wideband CC from network perspective”.

Agreement:
Agree on the following text proposal in Sect 6.4.1.1.3, in 38.211:

“If transform precoding is not enabled, the reference point for 
[image: image103.wmf]k

 is subcarrier 0 in common resource block 0, otherwise the subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.”
Agreement:
Capture the following description in the last paragraph of section 6.2.2 in 38.214. 

· If a UE transmitting PUSCH is configured with the higher layer parameter UL-PTRS-present, the UE may assume that the following configurations are not occurring simultaneously for the transmitted PUSCH.
· any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and PT-RS is transmitted from the UE.
Agreement:

Agree to the following text proposal:

For section 7.3.1.1.2 in 38.212:

-
DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp= Enabled or 1 bit if the higher layer parameter PUSCH-tp= Disabled for 
[image: image104.wmf]SCID
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 selection defined in section 7.4.1.1.1 of TS38.211.
For section 7.3.1.2.2 in 38.212:
-
DMRS sequence initialization – 1 bit for 
[image: image105.wmf]SCID

n

 selection defined in section 7.4.1.1.1 of TS38.211.
Agreement:

Agree to the following text proposal for Sect 7.4.1.1.2, in 38.211:

For PDSCH mapping type B with duration of 2, 4, or 7 OFDM symbols, and the PDSCH allocation collides with resources reserved for a CORESET, 
[image: image106.wmf]l

 shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET.

· If PDSCH duration is 4 symbols, UE does not expect to receive a DM-RS symbol beyond the third symbol,

· If PDSCH duration is 7 symbols, UE does not expect to receive the front-load DM-RS beyond the forth symbol 

· If one additional DM-RS is configured, it may only be transmitted in the 5th or 6th symbol with respect to the front-load DMRS symbol, otherwise it is not transmitted.

For PDSCH mapping type B, if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported.
Agreement:
Agree to the following text proposal for Sect 5.1.6.2 in 38.214:

The UE is not expected to assume co-scheduled UE(s) with different DMRS configuration with respect to the actual number of front-loaded DMRS symbol(s), the number of additional DMRS, the DMRS symbol location, and DMRS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
R1-1801093
Summary of Issues for PDSCH/PUSCH’s DM-RS
Qualcomm

Agreement:
Agree to the following text proposal and the agreement should be part of LS to RAN2:
For Section 6.4.1.1.1 in 38.211:
If transform precoding for PUSCH is enabled, the reference-signal sequence [image: image108.png]r(m)



 shall be generated according to
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where [image: image112.png](@8 (1)



 is given by clause 5.2.2 with [image: image114.png]


. 

The sequence group [image: image116.png]u = (f,, + nfsmod30)mod30



, where [image: image118.png]RS



 is [image: image120.png] PUSCH
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, if [image: image122.png] PUSCH
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is given by higher layer parameter nPUSCH-Identity-Transform-precoding, otherwise [image: image124.png]cell
N5



.
· If neither group hopping, nor sequence hopping shall be used, 
[image: image126.png]


, [image: image128.png]


.
· If group hopping but not sequence hopping shall be used,
[image: image130.png]fon = (Zh=o2mc (8(14nk -+ 1) + m) ) mod30



, [image: image132.png]



where the pseudo-random sequence [image: image134.png]c(i)



 is defined by clause 5.2.1 and shall be initialized with [image: image136.png]


 at the beginning of each radio frame.
· If sequence hopping but not group hopping shall be used,

[image: image138.png]fon=0v=c(14nt,+1)



for [image: image140.png]M- = 6NEE



 otherwise [image: image142.png]



where the pseudo-random sequence [image: image144.png]c(i)



 is defined by clause 5.2.1 and shall be initialized with [image: image146.png]=nfRS
Conir = N



 at the beginning of each radio frame.
Agreement:
TP for section 64.1.1.3:
Update the formula of mapping the sequence in Sect 6.4.1.1.3, in 38.211 when transform precoding is enabled by adding [image: image148.png]


 to the corresponding formula similar to CP-OFDM.
Conclusion
Specification should be revised to place the UL DMRS precoding after physical resource mapping and update UL DMRS port definition

Relevant tdoc# R1-1801242, R1-1801035, and R1-1801093
Working Assumption
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 >


R1-1800091
Summary of remaining details on UL/DL DMRS design in NR
Huawei, HiSilicon

R1-1800114
Remaining details on DMRS
ZTE, Sanechips

R1-1800190
Remaining issues and text proposals on DMRS design
vivo

R1-1800223
Remaining issues on DMRS
NEC

R1-1800245
Remaining issues on DMRS
CATT

R1-1800272
Remaining issues of DMRS
Spreadtrum Communications

R1-1800316
Remaining issues on DM-RS
Intel Corporation

R1-1800368
Remaining issues on DMRS location and DMRS table configuration
LG Electronics

R1-1800393
Corrections  on DMRS
Lenovo, Motorola Mobility

R1-1800437
Issues on DMRS
Samsung

R1-1800484
Text proposal for DMRS
Guangdong OPPO Mobile Telecom.

R1-1800570
Remaining issues in DM-RS
AT&T

Withdrawn

R1-1800615
Discussions on DMRS
Mitsubishi Electric Co.

R1-1800617
Text proposal for the DM-RS of PUSCH in 38.211
FiberHome

R1-1800666
Remaining details on DM-RS
NTT DOCOMO, INC.

R1-1800706
Corrections related to DMRS
Ericsson

R1-1800756
On remaining issues of DM-RS for NR physical data channels
Nokia, Nokia Shanghai Bell

R1-1800771
Remaining issues on DMRS after Rel-15 Dec. specifications
ITL

R1-1800792
On remaining details of DL DMRS design
KT Corp.

Late submission

R1-1800863
Maintenance for DMRS
Qualcomm Incorporated

1.1.3.4 PT-RS
R1-1800997
Feature lead summary 1 of PT-RS
Ericsson
Agreement:
Value range for MCS thresholds (for time density) are 0-28 for MCS table 1 and 0-27 for MCS table 2
· The above applies for CP-OFDM only

Note: the above agreement should be part of LS to RAN2
Note: Above agreement has been revised below

Agreement:
Revise the above agreement to: Value range for MCS thresholds (for time density) are 0-29 for MCS table 1 and 0-28 for MCS table 2

Note: The above agreement should be part of LS to RAN2

Agreement:
Value range for Scheduled BW thresholds (for frequency density for CP-OFDM and sample density for DFTS-OFDM) is between minimum value of 1 and maximum value of 276
FFS: Compression method for reducing the RRC overhead
Note: the above agreement should be part of LS to RAN2

Agreement:
The RRC parameter epre-RATIO is assigned per PT-RS port for downlink

Note: the above agreement should be part of LS to RAN2

Agreement:

Revise the first row of Table 6.4.1.2.2.2-1 in TS 38.211 as follows

	Number of 
PT-RS groups
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Agreement:

Revise the row of Table 6.4.1.2.2.2-1 in TS 38.211 as follows
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Agreement:
Remove PTRS multiplication by factor 
[image: image160.wmf]PUSCH

b

in clause 6.4.1.2.2.2 in 38.211
Note: It is up to the editor to check and remove/keep 
[image: image161.wmf]PUSCH
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 in other parts of the specification 
Agreement:
In the PT-RS symbol mapping for DFT-s-OFDM, K=1,X=16 is not supported in NR Release 15.
Agreement:
Agree to the following text proposal in Table 4.1-2 of TS 38.214:

Change the header “The number of PDSCH layers within the DMRS group associated with the PT-RS” to “The number of PDSCH layers within the DMRS port group containing DMRS port associated with the PT-RS port”.

R1-1801244
Feature lead summary 3 of PT-RS
Ericsson

Agreement:
For PTRS for CP-OFDM in both DL and UL, ptrs-MCS4 equals 29 for MCS table 1 and 28 for MCS table 2. Remove ptrs-MCS4 in related RRC parameters
Include in LS to RAN2

Agreement:
For DFT-s-OFDM, if PT-RS is enabled by UL-PTRS-present-transform-precoding, then the UE also expect configuration of the parameters (UL-PTRS-pre-DFT-density). Hence, there is no default sample density table for DFT-s-OFDM as in the CP-OFDM case.
R1-1801200
WF on PT-RS Symbol Position
Samsung, ZTE, Sanechips, LGE, Ericsson, Qualcomm, InterDigital, Intel, Spreadtrum, vivo, Mitsubishi, Docomo, Panasonic, HW, HiSi, NEC 

Agreement:
The text in 7.4.1.2.2 of 38.211 is changed as below. Note: the text in 6.4.1.2.2.1 of 38.211 should also be changed in the same manner.

The set of time indices [image: image162.wmf]l

 defined relative to the start of the PDSCH allocation is defined by
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 overlaps with a symbol used for DM-RS according to clause 7.4.1.1.2

-     set 
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 to the number of the last DM-RS symbol in a sequence of time-contiguous DM-RS occasions

-    repeat from step 2 above as long as [image: image169.wmf]PTRS
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 is inside the PDSCH allocation.

3.   add 
[image: image170.wmf]PTRS

ref

iL

l

+

 to the set of time indices for PT-RS 
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 by one

5.   repeat from step 2 above as long as [image: image172.wmf]PTRS
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Agreement:
Remove the sentence “Resource elements declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not used for transmission.” in Section 6.4.1.2.2.1

Agreement:
Agree to the following text proposal for Section 7.4.1.2.2

If present, the UE shall assume the PDSCH PT-RS being mapped to resource elements 
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when all the following conditions are fulfilled

-
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 is within the OFDM symbols allocated for the PDSCH transmission

-
resource element 
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 is not used for DM-RS, CSI-RS, SS/PBCH or by a configured CORESET

R1-1801106
WF on DFTsOFDM PT-RS remaining issues Mitsubishi Electric, Samsung, Qualcomm, AT&T, Ericsson, Interdigital, Nokia, NSB, IITH, IITM, CeWit, Tejas Networks, Reliance Jio, CATT, NTT DoCoMo, Sharp, Sony, Convida Wireless
Agreement
Agree to the following text proposal for section 6.4.1.2.1.2 of TS38.211
· If transform precoding is enabled, the phase-tracking reference signal  rm(m’) to be mapped in position m before transform precoding, where m depends on the number of PT-RS groups NgroupPTRS, the number of samples per PT-RS group Nsampgroup, and   MscPUSCH according to Table 6.4.1.2.2.2-1, shall be generated according to
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where the pseudo-random sequence c(i)  is defined in clause 5.2.1, and w(i)  is given by Table 6.4.1.2.1.2-1.

· Note: The editor is respectfully asked to crosscheck and harmonize the PUSCH pi/2 BPSK generation in clause 5.1.1 to ensure that pi/2 BPSK property is maintained in transitions between PUSCH and PTRS samples
Agreement:
Agree to the following text proposal for section 6.4.1.2.2.2 of TS38.211

· The set of time indices l defined relative to the start of the PUSCH allocation is defined by
1. set   i=0 and  lref=0
2. if any symbol from  max(lref+(i-1)LPTRS+1, lref) to lref+iLPTRS   overlaps with a symbol used for DM-RS according to clause 6.4.1.1.2

- set  i=1

- set lref  to the number of the last DM-RS symbol in a sequence of time-contiguous DM-RS occasions

- repeat from step 2 above as long as lref+iLPTRS  is inside the PUSCH allocation.
3. add lref+iLPTRS  to the set of time indices for PT-RS
4. increment i  by one
5. repeat from step 2 above as long as lref+iLPTRS  is inside the PUSCH allocation
where LPTRS [image: image180.png]€{1,2}



 is given by the higher-layer parameter UL-PTRS-time-density-transform-precoding.
R1-1801153
R1-1801103


R1-1801141
WF on UL PT-RS power boosting factor
LG Electronics, Samsung, Intel
Agreement

Agree to the following text proposal for section 6.2.3 in TS38.214. The text proposal to update for the non-coherent case, partial coherent case, non-codebook case if needed.
For PT-RS, the transmit power of PTRS is derived from 
[image: image181.wmf]PUSCH
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, which is the power ratio between power of PUSCH and power of PTRS per port.
For codebook based coherent uplink transmission, when the UE is scheduled with one PTRS port in uplink and the number of scheduled layers is 
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· If the UE is configured with higher layer parameter UL-PTRS-power, the PUSCH to PT-RS power ratio per layer per RE 
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 is shown in the Table 6.2.3-5 according to the higher layer parameter UL-PTRS-power.
· The UE shall assume UL-PTRS-power is set to state “00” in Table 6.2.3-5 if not configured.

· Table 6.2.3-5: Factor related to PUSCH to PTRS power ratio per layer per RE (
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	The number of PUSCH layers ( 
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	1
	2
	3
	4

	00
	0
	3
	4.77
	6

	01
	reserved

	10
	reserved

	11
	reserved


Conclusion

Make decision on the following issue in RAN1#92:

For UCI on PUSCH without UL-SCH, the PT-RS time domain density for CP-OFDM
Agreement
If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to ‘ON’, if the additional higher layer parameters timeDensity and frequencyDensity are both configured, the UE shall assume the PT-RS antenna ports’ presence and pattern are a function of the scheduled MCS of the corresponding CW and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2.

Agreement
If the 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. If the offset is less than a 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.
Agreement:
The bitwidth of IE in DCI for indicating PT-RS to DMRS port association for UL in CP-OFDM is 0,1 or 2 bits, taking into account the number of SRS ports, maximum ranks supported, and number of PT-RS ports.
R1-1800087
Summary of remaining issues of PTRS
Huawei, HiSilicon

R1-1800115
Remaining details on PT-RS
ZTE, Sanechips

R1-1800191
Remaining issues and text proposals on PT-RS
vivo

R1-1800219
PT-RS design
Panasonic Corporation

R1-1800224
Remaining issues on PTRS
NEC

R1-1800246
Remaining issues on PT-RS
CATT

R1-1800273
Remaining issues of PT-RS
Spreadtrum Communications

R1-1800317
Remaining issues On PT-RS
Intel Corporation

R1-1800369
Text proposals on UL PT-RS power boosting and DL PT-RS reception
LG Electronics

R1-1800394
Corrections on PTRS
Lenovo, Motorola Mobility

R1-1800438
Issues on PT-RS
Samsung

R1-1800500
Text Proposal for PT-RS
Guangdong OPPO Mobile Telecom.

R1-1800555
Remaining issues on PTRS for UL DFTsOFDM waveform
Mitsubishi Electric RCE

R1-1800630
Remaining details on PT-RS
InterDigital, Inc.

R1-1800667
Remaining details on PT-RS
NTT DOCOMO, INC.

R1-1800707
Corrections related to PT-RS
Ericsson

R1-1800757
On remaining details of PT-RS design
Nokia, Nokia Shanghai Bell

R1-1800864
PTRS considerations
Qualcomm Incorporated

1.1.3.5 SRS
R1-1801005
Summary of SRS
Sony

Agreement
Agree to the following text proposal for 38.211 Section 6.4.1.4.2

-
if SRS-GroupSequenceHopping equals ‘sequenceHopping’, sequence hopping but not group hopping shall be used and
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where the pseudo-random sequence 
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Agreement:
Agree to the following text proposal for TS 38.211 Section 6.4.1.4.2

The sounding reference signal sequence for an SRS resource shall be generated according to
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is given by clause 5.2.2
 and the transmission comb number 
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 is given by the higher layer parameter SRS-CyclicShiftConfig. The maximum number of cyclic shifts is 
[image: image203.wmf]12

max

cs,

SRS

=

n

 if 
[image: image204.wmf]4

TC

=

K

 and 
[image: image205.wmf]8

max

cs,

SRS

=

n

 if 
[image: image206.wmf]2

TC

=

K

.

Agreement:
Agree on the following text proposal for TS 38.214 Section 6.2.1

The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-SpatialRelationInfo. 

Agreement:
Agree to the following text proposal for TS 38.214 Section 6.2.1.2 

…. and a guard period where UE does not transmit any other signal, not used for any other UE transmission, of Y symbols in-between the SRS resources 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.

Table 6.2.1.2-1 The minimum guard period between two SRS resources of an SRS resource set for antenna switching
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R1-1801178
Summary of SRS
Sony

R1-1800090
Summary of remaining details of SRS design
Huawei, HiSilicon

R1-1800116
Remaining details on SRS
ZTE, Sanechips

R1-1800192
Remaining issues and text proposals on SRS design
vivo

R1-1800247
Remaining issues on SRS
CATT

R1-1800318
Remaining issues on SRS
Intel Corporation

R1-1800370
Clarification on intra-slot hopping for aperiodic SRS
LG Electronics

R1-1800439
Issues on SRS
Samsung

R1-1800485
Text proposal for SRS
Guangdong OPPO Mobile Telecom.

R1-1800616
Discussions on SRS
Mitsubishi Electric Co.

R1-1800708
Corrections related to SRS
Ericsson

R1-1800758
Remaining details on SRS design in NR
Nokia, Nokia Shanghai Bell

R1-1800865
Maintenance for SRS
Qualcomm Incorporated

1.1.3.6 TRS
R1-1801042
Summary for TRS
MediaTek Inc.

Agreement:
Agree to the following text proposal for section 5.1.6.1.1 in 38.214

----start----
A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set for tracking, and receive the higher layer parameter TRS-INFO set as ‘ON’.
If a UE is configured with the higher layer parameter TRS-INFO set as 'ON', the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. For frequency range 1, the UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot, f. For frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. 

The periodic CSI-RS resources in the CSI-RS resource set with higher layer parameter TRS-INFO set as ‘ON’ have the same periodicity, bandwidth and subcarrier location.
Each CSI-RS resource, defined in Subclause 7.4.1.5 of [4, TS 38.211], is configured by the higher-layer parameter NZP-CSI-RS-ResourceConfig CSI-RS-ResourceMapping with the following restrictions:

-
the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots, as defined by higher layer parameter CSI-RS-ResourceMapping,  is given by one of [image: image209.wmf]{
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-
a single port CSI-RS resource with density [image: image212.wmf]3
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 given by Table 7.4.1.5.2-12 and higher layer parameter csi-RS-Density
-
the bandwidth of the CSI-RS resource, as given by the higher layer parameter csi-RS-FreqBand, is the minimum of 50 or [image: image213.wmf]i
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 resource blocks, or is equal to [image: image214.wmf]i
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 resource blocks when the bandwidth of active BWP is greater than 50 resource blocks and when the periodicity of the CSI-RS resource is greater than 10ms
-
the periodicity, as given by the higher layer parameter csi-RS-timeConfig, is one of [image: image216.png]


 slots where [image: image218.png]


10, 20, 40, or 80 ms and where µ is defined in [4.2, TS 38.211].  10, 20, 40, or 80 ms
-
same Pc and Pc_SS value across all resources
-----end-----
Agreement:
Following working assumption is confirmed:

· For above-6GHz, the following configurations are supported

· Same configuration as below-6GHz: X=2 and N=2+2

· For X=1, use the same OFDM symbols as X=2 case within a slot

R1-1801241
Summary for TRS part 2
MediaTek
Agreement
Agree to the following text proposal for section 5.1.6.1.1 in 38.214

the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots, as defined by higher layer parameter resourceMapping,  is given by one of [image: image219.wmf]{
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. The time domain locations are the same across the two consecutive slots.
Conclusion:

For further discussion in RAN1#92: Clarification on whether TRS for SCell is enabled during deactivated state. Companies are encourage to check the summary of feature lead.

R1-1800168
Correction on TRS
MediaTek Inc.

R1-1800193
Remaining issues and text proposals on TRS
vivo

R1-1800319
Remaining Issues On TRS
Intel Corporation

R1-1800501
Text Proposal for CSI-RS for Time/frequency Tracking
Guangdong OPPO Mobile Telecom.

R1-1800533
Remaining details of CSI-RS designs for time and frequency tracking
Huawei, HiSilicon

R1-1800668
Remaining issues on TRS
NTT DOCOMO, INC.

R1-1800709
Corrections related to TRS
Ericsson

R1-1800759
Remaining details of TRS design
Nokia, Nokia Shanghai Bell

R1-1800866
Remaining issues on TRS
Qualcomm Incorporated

1.1.3.7 QCL
R1-1801054
Summary of QCL
Nokia, Nokia Shanghai Bell
Agreement:
Agree to the following text proposal in 5.2.1.5.2 of 38.214

For a UE configured with the higher layer parameter ResourceConfigType set to 'semi-persistent'. 

-
when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/BWP.

R1-1801115

Agreement:
Agree to the following text change for 38.213 section 10.1:

---- Unchanged parts omitted ----
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space and associated PDSCH are quasi co-located with  the associated SS/PBCH  block with respect to average gain

 delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters when applicable.
A UE may assume that the DM-RS antenna port associated with PDCCH reception and associated PDSCH reception in the Type1-PDCCH common search space are quasi co-located with the SS/PBCH block identified in initial access procedure  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters when applicable.

---- Unchanged parts omitted ----

If the UE has  received initial RRC configuration of TCI-StatesPDCCH containing more than one TCI states but not MAC CE activation of one of those states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters when applicable.
If the UE has received RRC configuration of TCI-StatesPDCCH containing a single TCIstate, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the DL RS(s) configured by the TCI state.
Agreement:
Agree to the following text change for 38.214 section 5.1.5:

---- Unchanged parts omitted ----

The UE receives a selection command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field Transmission configuration indication. Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters where applicable.

---- Unchanged parts omitted ----

If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' if the offset between the reception of the DL DCI and the corresponding PDSCH is less than  the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
R1-1800089
Summary of remaining issues for QCL assumptions
Huawei, HiSilicon

R1-1800117
Remaining details on QCL
ZTE, Sanechips

R1-1800194
Text proposals on QCL
vivo

R1-1800248
Remaining issues on QCL
CATT

R1-1800320
Corrections to QCL for NR
Intel Corporation

R1-1800440
Issues on QCL
Samsung

R1-1800502
Text Proposal for QCL
Guangdong OPPO Mobile Telecom.

R1-1800710
Corrections related to QCL
Ericsson

R1-1800867
Remaining details on QCL
Qualcomm Incorporated

1.1.3.8 Other
R1-1800088
Discussion on grouping of CGS sequence
Huawei, HiSilicon

R1-1800441
PTRS design for 40 GHz and higher frequency bands
Samsung

R1-1800524
SRS carrier switching involving SUL
Huawei, HiSilicon

Withdrawn

R1-1800525
Clarification on SRS switching among CCs
Huawei, HiSilicon

R1-1800619
SRS carrier switching involving SUL
Huawei, HiSilicon

R1-1800711
On correlation of subsampled Gold sequences
Ericsson

R1-1800712
On UE TX frequency accuracy with TRS based synchronization
Ericsson

R1-1800713
Further evaluations for PT-RS
Ericsson

R1-1800714
Type 1 mapping of pi/2 BPSK DFTS DMRS
Ericsson

R1-1800814
TP on NR SRS triggering for SUL
Huawei, HiSilicon

R1-1800837
Correction on DMRS mapping for non-slot-based scheduling
Huawei, HiSilicon

R1-1800905
Correction on SRS time domain configuration in 38.211
Huawei, HiSilicon

R1-1800906
Correction on SRS antenna switching in 38.214
Huawei, HiSilicon

R1-1800907
Correction on additional DMRS location in 38.211
Huawei, HiSilicon

R1-1800908
Correction on additional DMRS configuration for 2/4-symbol PDSCH transmission in 38.214
Huawei, HiSilicon

R1-1800913
Correction on DL antenna port mapping in 38.211
Huawei, HiSilicon

R1-1800919
Correction on PTRS mapping of pre-DFT PTRS in 38.211
Huawei, HiSilicon

R1-1800920
Correction on pi/2 BPSK sequence generation of pre-DFT PTRS in 38.211
Huawei, HiSilicon

R1-1800921
Correction on RB-level offset of downlink PTRS in 38.211
Huawei, HiSilicon

R1-1800922
Correction on UL power boosting of PTRS in 38.213
Huawei, HiSilicon

R1-1800923
Correction on DMRS ports indication in 38.214
Huawei, HiSilicon

R1-1800924
Correction on PUSCH/DMRS EPRE ratio in 38.214
Huawei, HiSilicon

R1-1800925
Correction on DMRS sequency initialization indication in 38.212
Huawei, HiSilicon

R1-1800933
Correction on aperiodic SRS frequency hopping in 38.211
Huawei, HiSilicon

R1-1800934
Correction on aperiodic SRS trigger offset indication 38.212
Huawei, HiSilicon

R1-1800935
Correction on aperiodic SRS trigger time offset in 38.214
Huawei, HiSilicon

1.1.4 Other
R1-1800772
Editorial corrections to 38.211
CATT

R1-1800773
Editorial corrections to 38.212
CATT

R1-1800774
Editorial corrections to 38.214
CATT

�ZTE, R1-1800117


�Qualcomm, R1-1800867


�Discuss the introduction of average channel gain
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