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R1-1809913
Gothenburg, Sweden, August 20th – 24th, 2018
Title:
Chairman’s notes of AI 7.1.2 Maintenance for MIMO
Source: Ad-hoc Chair (Samsung)
1.1.1 Maintenance for MIMO
1.1.1.1 Maintenance for Multi-antenna scheme
Including codeword mapping, codebook & non-codebook based tx for UL, PRB bundling for DL, etc.
Please use separate sections for each of the respective sub-topic to facilitate reviews and summary. 
R1-1809443
Summary of codeword mapping
Samsung
R1-1809742
Issue Summary on Codebook based UL transmission
Intel

R1-1809895
Summary for further discussion on codeword mapping
Samsung

Agreement

Agree on the following text proposal for 5.1.3.2 of TS38.214 

In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then a transport block one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block, otherwise the transport block is enabled. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.
Conclusion
Note that when two codeword transmission is configured, ‘IMCS = 26 and rvid = 1’ on both transport blocks is a valid downlink assignment for DCI 1_1

R1-1809744
Summary of issues on UL non-codebook based transmission
Nokia, Nokia Shanghai Bell

Agreement:
Agree this TP to 6.1.1.2 of 38.214:

----------------------------------------------------Start of TP ----------------------------------------------------------------

For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ConfigSRS-ResourceSet for SRS resource set.

For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.

----------------------------------------------------End of TP ----------------------------------------------------------------

Agreement
Adopt the following TP for Subclause 6.1.1.2 of TS38.214:
6.1.1.2
Non-Codebook based UL transmission

For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. 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 a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI before slot n.
Agreement
Adopt the following TP for Subclause 6.1.1.2 of TS38.214:
----------------------------------------------------Start of TP ----------------------------------------------------------------

-
If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 

----------------------------------------------------End of TP ----------------------------------------------------------------
Agreement
Adopt the following TP for Subclause 6.1.1.2 of TS38.214:
----------------------------------------------------Start of TP ----------------------------------------------------------------

-
If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with 'QCL-TypeD'.
----------------------------------------------------End of TP ----------------------------------------------------------------

Agreement 
Agree the TP to 6.1.1.2 of 38.214

----------------------------------------------------Start of TP ----------------------------------------------------------------

6.1.1.2
Non-Codebook based UL transmission

<unrelated part omitted>

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) given by DCI format 0_1 or ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. 
<unrelated part omitted>
----------------------------------------------------End of TP ----------------------------------------------------------------

Agreement
Confirm the working assumption of TP to 38.214, Section 6.1.1.2:

-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------

6.1.1.2

Non-Codebook based UL transmission

For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI given by SRS resource indicator field from the DCI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [TS 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
R1-1809740
Summary on Issues of PRB bundling for DL
vivo

Agreement
Text proposal for 38.214 Section 3.3 and 5.1.2.3

3.3
Abbreviations

< Unchanged parts are omitted >

PRG
Physical resource block group Precoding resource block group
< Unchanged parts are omitted >

5.1.2.3
Physical resource block (PRB) bundling

< Unchanged parts are omitted >
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 is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation PRBs and the UE may assume that the same precoding is applied to the allocated resource.

If 
[image: image2.wmf]i

BWP

P

.

¢

 is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the bandwidth part i with [image: image3.wmf]i
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 consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or more. 

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.

< Unchanged parts are omitted >

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

< Unchanged parts are omitted >
R1-1809896
Corrections for UL MIMO for single antenna port, DCI format, and antenna
Ericsson, Nokia, LG Electronics
Agreement

Text proposal for 38.214:

>>>>>>>>>>>> Start text proposal 1a >>>>>>>>>>>>

6.1.1       Transmission schemes

Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1. the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port.
>>>>>>>>>>>> End text proposal 1a >>>>>>>>>>>>

>>>>>>>>>>>> End text proposal 1b >>>>>>>>>>>>

6.1.1.1 Codebook based UL transmission 

For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3.  If this if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212]., where the The TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
>>>>>>>>>>>> End text proposal 1b >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal 1c >>>>>>>>>>>>

6.1.1.2 Non-Codebook based UL transmission 

For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3.  the The UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. 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 a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
>>>>>>>>>>>> End text proposal 1c >>>>>>>>>>>>
Agreement

Text proposal for TS38.211
6.3.1.5
Precoding

The block of vectors 
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 shall be determined according to the procedure in [6, TS 38.214]. 

For non-codebook-based transmission, the precoding matrix 
[image: image18.wmf]W

 equals the identity matrix.

For codebook-based transmission, the precoding matrix 
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 is given by 
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 for single-layer transmission on a single antenna port, otherwise by Tables 6.3.1.5-1 to 6.3.1.5-7 with the TPMI index obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214].

<unrelated part omitted>
Agreement

Text proposal for TS38.212

7.3.1.1.2
Format 0_1 

<unrelated part omitted>

-
Precoding information and number of layers – number of bits determined by the following:
-
0 bits if the higher layer parameter txConfig = nonCodeBook;
-
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset;
-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset.
<unrelated part omitted>

Agreement

Text proposal for TS38.214
6.1.1.1
Codebook based UL transmission

<unrelated part omitted>
For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in PUSCH-Config  which may be configured with ' fullyAndPartialAndNonCoherent ', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher parameter maxRank in PUSCH-Config .
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent '. 

A UE reporting its UE capability of ' nonCoherent ' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent ' or with 'partialAndNonCoherent '.

A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to ' codebook ' indicates that two SRS antenna ports are configured.

For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to ' codebook ' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodidc SRS resources.

When multiple SRS resources are configured by SRS-ResourceSet with usage set to ' codebook ', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-ResourceSet in SRS-ResourceSet shall be configured with the same value for all these SRS resources.

R1-1809911
Further discussions on non-codebook based uplink transmission
Nokia, Nokia Shanghai Bell
Agreement 

Agree this TP to 6.2.1 of 38.214:
----------------------------------------------------Start of TP ----------------------------------------------------------------

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with 
[image: image21.wmf]1
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SRS resources (higher laterlayer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUseusage in SRS-ResourceSet. When the higher layer parameter usageSRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set
…
----------------------------------------------------End of TP ----------------------------------------------------------------

R1-1808146
Remaining issues on multi-antenna schemes
Huawei, HiSilicon

R1-1808194
Maintenance for Multi-antenna scheme
ZTE

R1-1808219
Remaining issues on multi-antenna scheme
vivo

R1-1808311
Corrections on Codebook based transmission
Fujitsu

R1-1808373
Issues on transmission schemes
CATT

R1-1808485
Text proposals on multi-antenna scheme
LG Electronics

R1-1808549
Maintenance for codebook and non-codebook based UL transmission
Lenovo, Motorola Mobility

R1-1808667
Remaining Issues on Multi-antenna Scheme
Intel Corporation

R1-1808748
Corrections on transmission schemes
Samsung

R1-1808799
Remaining issues on PRB bundling for DL
Spreadtrum Communications

R1-1808880
Text proposals for multi-antenna scheme
Guangdong OPPO Mobile Telecom

R1-1809052
Text Proposal on MIMO Codeword Mapping
AT&T

R1-1809195
Maintenance for Multi-antenna scheme
Ericsson

R1-1809235
Remaining issues on multi-antenna schemes
Nokia, Nokia Shanghai Bell

R1-1809421
Maintenance for multi-antenna scheme
Qualcomm Incorporated

1.1.1.2 Maintenance for CSI acquisition 
Including CSI measurement & reporting, CQI & MCS, etc.

Please use separate sections for each of the respective sub-topic to facilitate reviews and summary. 
R1-1809771
Feature lead summary on CSI measurement
ZTE

Agreement
Section 5.2.1.4.2 of TS 38.214:

[Unchanged text are omitted]

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 
-
the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, where r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The higher layer parameter non-PMI-PortIndication contains a sequence 
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 of port indices, where 
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 are the CSI-RS port indices associated with rank ν and 
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 is the number of ports in the CSI-RS resource.
-
When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by 
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Agreement
(-------------------------------------------- Start TP for 38.214 Section 5.2.1.4.2 ---------------------------(
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 

-
If the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, where r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence 
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 of port indices, where 
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 are the CSI-RS port indices associated with rank ν and 
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 is the number of ports in the CSI-RS resource.

-
If the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices 
[image: image32.wmf]()()

01

,...,{0,...,1}

pp

nn

n

n

-

=-

 are associated with ranks 
[image: image33.wmf]1,2,...,min(8,)

P

n

=

 where
[image: image34.wmf]{

}

8

,

4

,

2

,

1

Î

P

 is the number of ports in the CSI-RS resource.
(-------------------------------------------- End TP for 38.214 Section 5.2.1.4.2 ---------------------------(
Agreement 

· One DCI 0_1 trigger is not allowed to trigger reports with the same report configuration ID. Multiple CSI reports with the same ID cannot be simultaneously triggered

Up to the RAN1 editor to implement the above agreement
Agreement
Text proposal for TS38.214

< Start of the text proposal >
5.2.2.4 Channel State Information – Interference Measurement (CSI-IM)

< Unchanged parts are omitted>

The following parameters are configured via higher layer parameter CSI-IM-Resource for each CSI-IM resource configuration:
-
csi-IM-ResourceId determines CSI-IM resource configuration identity
-
subcarrierLocation-p0 or subcarrierLocation-p1 defines subcarrier occupancy of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively. 

-
symbolLocation-p0 or symbolLocation-p1 defines OFDM symbol location of the CSI-IM resource within a slot for csi-IM-ResourceElementPattern set to 'pattern0' or 'pattern1', respectively.
< End of the text proposal >
Agreement

----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.2
Resource settings

Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) or SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.

-------------------   omitted  -----------------
The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to 'QCL-TypeD'.  When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI-IM resource and/or NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'.
--------------------------------------------------------------------END of TP------------------------------------------------------
Agreement

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS

-------------------   omitted  -----------------
If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.

--------------------------------------------------------------------END of TP------------------------------------------------------
Agreement 

/************************* Start of Text Proposal for 38.214***************************/
5.2.1
Channel state information framework

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

For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the higher layer parameters CSI-AperiodicTriggerStateList and CSI-SemiPersistentOnPUSCH-TriggerStateList). Each trigger state in CSI-AperiodicTriggerStateList contains a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in CSI-SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.

/************************* End of Text Proposal for 38.214***************************/
R1-1809828
Summary of views on CSI reporting v4
Ericsson

Agreement

<START OF TEXT PROPOSAL to Section 5.2.1.4.1 of 38.214>

For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):

-
When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP computation.

-
When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference) is used for interference measurement performed on CSI-IM.

A UE is not expected to be configured with more than 1 CSI-RS resource in resource set for channel measurements for a CSI-ReportConfig with the higher layer parameter codebookType set to 'typeII' or to 'typeII-PortSelection’.

If interference measurement is performed 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 corresponding resource sets. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.

<END OF TEXT PROPOSAL>

Agreement

Capture the following text proposal to section 5.2.1.5.1 of TS 38.214.

<START OF TEXT PROPOSAL 1>

For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. 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 any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. 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 CSI request field in DCI.

<END OF TEXT PROPOSAL 1>

Agreement

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.1.5.2
Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the trigger states. 
For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. 
Semi-persistent reporting on PUCCH is activated by an activation command [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated semi-persistent Reporting Setting should be applied starting from slot 
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. 
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent' . 
-
when a UE receives an activation command [10, TS 38.321] for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from slot 

 If a TCI-State referred to 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/DL BWP.

-
when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted 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 set(s) shall apply starting from slot 

 
-------------------   omitted  -----------------
A UE validates, for semi-persistent CSI activation or release, a DL semi-persistent assignment PDCCH on a DCI only if the following conditions are met: 

-
the CRC parity bits of the DCI format are scrambled with a SP-CSI-RNTI provided by higher layer parameter sp-csi-RNTI 

-
Special fields for the DCI format are set according to Table 5.2.1.5.2-1 or Table 5.2.1.5.2-2.

If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of semi-persistent CSI transmission on PUSCH. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.

-------------------   omitted  -----------------
If the UE has an active semi-persistent CSI-RS/CSI-IM resource configuration, or an active semi-persistent ZP CSI-RS resource set configuration, and has not received a deactivation command, the activated semi-persistent CSI-RS/CSI-IM resource set or the activated semi-persistent ZP CSI-RS resource set configurations are considered to be active when the corresponding DL BWP is active, otherwise they are considered suspended.
If the UE is configured with carrier deactivation, the following configurations in the carrier in activated state would also be deactivated and need re-activation configuration(s): semi-persistent CSI-RS/CSI-IM resource, semi-persistent CSI reporting on PUCCH, semi-persistent SRS, semi-persistent ZP CSI-RS resource set.
--------------------------------------------------------------------END of TP------------------------------------------------------
Agreement

· Refine the CPU occupation for A-CSI report based on P/SP CSI-RS as starting from the first symbol after the PDCCH triggering the report until the last symbol of the PUSCH carrying the report.

Conclusion

RAN1 editors to check and if necessary implement the following into the specification:

· Reports are assigned to CPUs on the symbol where CPU occupancy starts
Agreement

· Capture the following text proposal to section 5.2.1.6 of TS 38.214

<START OF TEXT PROPOSAL>

The UE indicates the number of supported simultaneous CSI calculations 
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. If a UE supports 
 simultaneous CSI calculations it is said to have 

 CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has 

 unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, where each CSI report 
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CSI-RS resources in the CSI-RS resource set for channel measurementcorresponds to  the UE is not required to update the 
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 requested CSI reports with lowest priority (according to Subclause 5.2.5), where  
is the largest value such that  holds. 

The UE is not required to update a periodic or semi-persistent CSI report if 
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 on the earliest one of the first symbol of the latest CSI-RS/CSI-RS resource earlier than the corresponding CSI reference resource of the CSI report. 

Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:

-
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 for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with high layer parameter trs-Info configured.

-


 for aA CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', ‘ssb-Index-RSRP’, or 'none' (and CSI-RS-ResourceSet with high layer parameter trs-Info not configured) occupies one CPU.
-


 for aA CSI report with CSI-ReportConfig with 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’, 'cri-RSRP' or 'none' occupies 

CPUs, where 
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 the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 

-
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 for aA CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', occupies 
CPUs.

The CPU(s) are occupied for a number of OFDM symbols as follows:

-
A periodic or semi-persistent CSI report used with periodic or semi-persistent CSI-RS occupies CPU(s) from the first symbol of the earliest one of the for each CSI-RS/CSI-IM resource for channel or interference measurement, respective latest CSI-RS/CSI-IM occasion no later than the corresponding CSI reference resource, if applicable, until the last symbol of the PUSCH/PUCCH carrying the report.

-
An aperiodic CSI report used with periodic or semi-persistent CSI-RS occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM resource for channel or interference measurement respective latest CSI-RS/CSI-IM occasions no later than the corresponding CSI reference resource until the last symbol of the PUSCH carrying the report.

--
An aperiodic CSI report used with aperiodic CSI-RS occupies a CPU from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.

<END OF TEXT PROPOSAL>
Agreement 

<-------------------------------- Begin of text proposal Section 5.2.2.1.1 of 38.214 ---------------------------------

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 for a CSI reporting in uplink slot n’ is defined by a single downlink slot n-nCQI_ref,

-    where 
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and 
 and  are the subcarrier spacing configurations for DL and UL,  respectively
-
where for periodic and semi-persistent CSI reporting

-
if a single CSI-RS resource is configured for channel measurement nCQI_ref is the smallest value greater than or equal to 
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-
if multiple CSI-RS resources are configured for channel measurement nCQI_ref is the smallest value greater than or equal to 
[image: image82.wmf]min(,)

5

2

DLUL

mm

×

2

DL

m

, 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 
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, such that slot n-nCQI_ref corresponds to a valid downlink slot, where Z' corresponds to the delay requirement as defined in Subclause 5.4.

-
when periodic or semi-persistent CSI-RS/CSI-IM is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

<-------------------------------- End of text proposal Section 5.2.2.1.1 of 38.214 ---------------------------------

Agreement 
--------------------------------Start of TP for Section 5.2.2.2 of TS38.214--------------------------------------------------------
5.2.2.2.1
Type I Single-Panel Codebook

< Unchanged part omitted >

For UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel', tThe bitmap parameter typeI-SinglePanel-ri-Restriction forms the bit sequence 
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< Unchanged part omitted >

5.2.2.2.4
Type II Port Selection Codebook

For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeII-PortSelection'

--------------------------------------------------------------------END of TP------------------------------------------------------
Agreement

Adopt the text proposal for TS38.214 section 5.2.3(CSI reporting using PUSCH) which is provided in R1-1809828 section 2.7.3 (page 19~20).

Agreement
< Start of the text proposal >
5.2.4 CSI reporting using PUCCH

< Unchanged parts are omitted >

A UE is not expected to report CSI with a payload size larger than 115 bits when configured with PUCCH format 4.

For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Subclause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to  configured by higher layer parameter maxCodeRate.

If any of the CSI report consist of two parts, the UE may omit a portion of Part 2 CSI is omitted. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to  configured by higher layer parameter maxCodeRate.
< End of the text proposal >
Agreement

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
5.2.4
CSI reporting using PUCCH

A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 

A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot 
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 after the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot n. The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type II CSI Part 1.

--------------------------------------------------------------------END of TP------------------------------------------------------
Agreement

Text proposal for TS38.214

5.2.5
Priority rules for CSI reports

< Unchanged parts are omitted >

A first CSI report is said to have priority over second CSI report if the associated 
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 value is lower for the first report than for the second report.

Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 

if y values are different between the two CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-
The CSI report with higher 
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 value shall not be sent by the UE,

otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.

If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.
Agreement 

· The values of 
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 for CSI timing requirement 1 for 15kHz SCS is  symbols
· Note: Huawei can accept this solution as a compromise for the purpose of progress

Agreement 

<-------------------------------- Begin of text proposal #3 Section 5.4 of 38.214 --------------------------------->

When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, the UE shall provide valid CSI report(s), 

-
if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref , and

-
if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Z'ref, 

where Zref is defined as the next uplink symbol with its CP starting after 
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 after the end of the last symbol of the PDCCH triggering the CSI report, and where Z'ref, is defined as the next uplink symbol with its CP starting after  
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after the end of the last symbol in time of the latest of: the last symbol of aperiodic CSI-RS resource for channel measurements, the last symbol of aperiodic CSI-IM used for interference measurements, and the last symbol of aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for triggered CSI report n, 

When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref,
-
the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH, or

-
the UE drops the CSI for the triggered CSI reports if either HARQ-ACK or transport block is multiplexed on the PUSCH,

When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref for report n,
-
the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH

-
Otherwise, the UE is not required to update the CSI for the triggered CSI report n.
Z and Z' are defined as: 


[image: image102.wmf](

)

(

)

0,...,1

max

mM

Zm

Z

=-

=


 and 
, where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th updated CSI report and is defined as

-


 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted  is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or

-


 of the table 5.4-2 if the CSI is triggered without a PUSCH with either a transport block or HARQ-ACK or both and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or

-
If reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', 
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is according to UE reported capability and  is FFS, or
-


 of table 5.4-2 otherwise.

-
µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI

-
d = 0 if the CSI is not multiplexed with a PUSCH with either a transport block or HARQ-ACK of both. If CSI is multiplexed with a PUSCH with either a transport block or HARQ-ACK of both, d = 2 for µ = 0,1, d = 3 for µ = 2 and d = 4 for µ = 3
Table 5.4-1: CSI computation delay requirement 1
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	Z1 [symbols]

	
	Z1
	Z'1

	0
	[9 or 10]
	[7 or 8]

	1
	13
	11

	2
	25
	21

	3
	43
	36


Table 5.4-2: CSI computation delay requirement 2
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	Z1 [symbols]
	Z2 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2

	0
	22
	16
	40
	37

	1
	33
	30
	72
	69

	2
	44
	42
	141
	140

	3
	97
	85
	152
	140


<-------------------------------- Begin of text proposal Section 5.4 of 38.214 --------------------------------->

Agreement

Text proposal for TS38.214

< Start of the text proposal >
6.1.2.1 Resource allocation in time domain

< Unchanged parts are omitted>

When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table which is defined by the higher layer configured pusch-TimeDomainResourceAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as 
, where 
[image: image122.wmf],0,...,1

jRep

YjN

=-


 are the corresponding list entries  [image: image126.wmf]Rep

N

of the higher layer parameter reportSlotConfigreportSlotOffsetList in CSI-ReportConfig for the triggered CSI Reporting Settings and
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 is the (m+1)th entry of .

< End of the text proposal >
Agreement 
-------------------------------- Begin of text proposal Section 6.3.1.1.2 of 38.212 ---------------------------------

6.3.1.1.2
CSI only

< Unchanged part omitted >

Table 6.3.1.1.2-7: Mapping order of CSI fields of one CSI report, pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI
	CSI report number
	CSI fields

	CSI report #n
	CRI as in Tables 6.3.1.1.2-3/4, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Zero padding bits 
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, if needed

	
	PMI wideband information fields 
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, from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	PMI wideband information fields 
[image: image133.wmf]2

X

, from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if reported

	
	Wideband CQI as in Tables 6.3.1.1.2-3/4/5, if reported 


< Unchanged part omitted >

Table 6.3.1.1.2-10: Mapping order of CSI fields of one CSI report, CSI part 2 wideband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	PMI wideband information fields 
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X

, from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	PMI wideband information fields 
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X

, from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if pmi-FormatIndicator= widebandPMI and if reported


Table 6.3.1.1.2-11: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
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 of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
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 of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported


-------------------------------- End of text proposal Section 6.3.1.1.2 of 38.212 ----------------------------------

-------------------------------- Begin of text proposal Section 6.3.2.1.2 of 38.212 ---------------------------------

6.3.2.1.2
CSI

< Unchanged part omitted >

Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	PMI wideband information fields 
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, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if reported

	
	PMI wideband information fields 
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X

, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214], if pmi-FormatIndicator= widebandPMI and if reported


Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
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 of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields 
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 of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2 or codebook index for 2 antenna ports according to Subclause 5.2.2.2.1 in [6, TS 38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported


-------------------------------- End of text proposal Section 6.3.2.1.2 of 38.212 ----------------------------------

Agreement 
-----------------------------------------------------Start of TP for 38.212--------------------------------------------------------
Section 6.3.2.1.2 

[Unchanged text are omitted]

The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of 
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 are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typeII
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI
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The bitwidth for PMI of codebookType= typeII-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of 
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 are given by Subclause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typeII-PortSelection
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI
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-----------------------------------------------------End of TP for 38.212--------------------------------------------------------
Agreement

-----------------------------Start of Text Proposal for 38.212-----------------------------

6.3.2.1.2
CSI 
The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.

The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.

The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of 
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 are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
-----------------------------End of Text Proposal for 38.212-----------------------------

R1-1809741
Summary of CQI/MCS
AT&T
R1-1809868
Offline summary on CSI measurement
ZTE

Conclusion
From RAN1 point of view, the following is assumed

· To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the transport block(s) associated with the PDSCH. 

· In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.   

There is no RAN1 specification impact from the above understanding

Agreement
UE is not expected to be configured with more than 64 NZP CSI-RS resources in a resource setting for channel measurement linked to non-PMI feedback.

· There is no impact to RAN2 specifications

R1-1809912
Comeback issues for CSI reporting
Ericsson
Agreement

Text proposal for TS 38.214:

------------------------------------------------------------------------------------------------------------------------------------------

5.2.1.5.2              Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of semi-persistent Reporting settings are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList, the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the semi-persistent CSI reports and the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. A UE is not expected to receive a DCI scrambled with SP-CSI-RNTI activating one semi-persistent CSI report with the same CSI-ReportConfigId as in a semi-persistent CSI report which is activated by a previously received DCI scrambled with SP-CSI-RNTI.

------------------------------------------------------------------------------------------------------------------------------------------

Agreement

-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------

5.2.1.5.2
Semi-persistent CSI/Semi-persistent CSI-RS

-------------------   omitted  -----------------

A codepoint of the CSI request field in the DCI is mapped to a SP-CSI triggering state according to the order of the CSI triggering state ID of the configured trigger states, with codepoint '0' mapped to the triggering state having the smallest triggering state ID. A UE validates, for semi-persistent CSI activation or release, a DL semi-persistent assignment PDCCH on a DCI only if the following conditions are met: 

-
the CRC parity bits of the DCI format are scrambled with a SP-CSI-RNTI provided by higher layer parameter sp-csi-RNTI 

-
Special fields for the DCI format are set according to Table 5.2.1.5.2-1 or Table 5.2.1.5.2-2.

If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of semi-persistent CSI transmission on PUSCH. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.

-------------------   omitted  -----------------

--------------------------------------------------------------------END of TP------------------------------------------------------

Agreement

-----------------------------------------------------Start of TP for 38.212--------------------------------------------------------

6.3.1.1.2
CSI only

-------------------   omitted  -----------------

The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.

Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports
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	Rank5~8
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	Wide-band CQI
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	Subband differential CQI
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 in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214]. The value of [image: image252.wmf]RS
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 is the number of CSI-RS resources in the corresponding resource set.

--------------------------------------------------------------------END of TP------------------------------------------------------

Agreement
Send an LS to RAN2 to convey that nrofCQIsPerReport is not necessary from RAN1 perspective

R1-1809955
[Draft] LS on the number of CQI reports
Intel

LS is endorsed in R1-1809993
For the next RAN1 meeting:

· Discuss the following issues in RAN1#94bis:

· CPU occupancy starting time for L1-RSRP reporting

· Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting

· Solution to avoid transmission of CSI for inactive/suspended BWP without changing the definition of valid downlink slot of the CSI reference resource.

R1-1808143
Remaining issues on CSI acquisition
Huawei, HiSilicon

R1-1808195
Maintenance for CSI acquisition
ZTE

R1-1808220
Remaining issues on CSI acquisition
vivo

R1-1808263
Remaining issues in CSI acquisition
MediaTek Inc.

R1-1808362
Remaining issues on CSI reporting
NEC

R1-1808374
Issues on CSI acquisition
CATT

R1-1808486
Text proposals on CSI acquisition
LG Electronics

R1-1808550
Maintenance on CSI reporting
Lenovo, Motorola Mobility

R1-1808668
Remaining issues on CSI reporting
Intel Corporation

R1-1808749
Issues on CSI reporting
Samsung

R1-1808800
Remaining issues on CSI acquisition
Spreadtrum Communications

R1-1808885
Text proposals for CSI acquisition/reporting
Guangdong OPPO Mobile Telecom

R1-1809053
Text Proposal on Type 1 Codebook
AT&T

Withdrawn

R1-1809137
Maintenance for CSI acquisition
NTT DOCOMO, INC.

R1-1809196
Maintenance for CSI acquisition
Ericsson

R1-1809236
Remaining issues on CSI acquisition
Nokia, Nokia Shanghai Bell

R1-1809422
Maintenance for CSI acquisition
Qualcomm Incorporated

1.1.1.3 Maintenance for beam management
Including measurement, reporting, beam failure recovery, etc. 
Please use separate sections for each of the respective sub-topic to facilitate reviews and summary. 
R1-1809805
Summary #1 on Remaing issues on Beam Failure Recovery
MediaTek

Agreement
Concerning the questions in RAN2 LS (R1-1808166) on BFR

Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

· RAN1 repsonse: Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored

Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?

· RAN1 repsonse: Yes, only when a PDCCH transmission addressed to C-RNTI is received on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR, UE considers a contention-free BFR procedure is successfully terminated

Response LS to RAN2 is endorsed in R1-1809887
Agreement
< Unchanged parts are omitted >

Text proposal for TS38.213, section 6: Remove the following text
If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to.
< Unchanged parts are omitted >

Agreement

-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >

The UE expects the set [image: image253.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image254.wmf]0

q

 includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. 

< Unchanged parts are omitted >

-----------------------------------------End of Text Proposal TS38.213 Section 6------------------------------------------------

R1-1809864
Feature lead summary for beam management – Thursday
Ericsson
Agreement

NW may schedule an ap-CSI-RS with a shorter delay than a threshold, and the UE applies a default QCL assumption 

· At least applies for CSI-RS for CSI acquisition 
· All CSI-RS symbols in one resource set should be below the threshold or all CSI-RS symbols in one resource set should be above the threshold

· FFS: Default QCL assumption

· FFS: Exact threshold with reference to UE capability

Agreement

When TCIpresentinDCI is enabled, the TCI field in DCI in the scheduling CC points to the activated TCI states in the scheduled CC/BWP

Agreement

The indicated TCI should be based on the candidate TCI states in the slot with the scheduled PDSCH
· Applies for single slot PDSCH

Agreement 

PUSCH on a cell cannot be scheduled by DCI format 0_0 without configured PUCCH resource on the same cell with spatial relation info in FR2.

· This does not preclude the deactivation DCI for configured grant on a SCell

Agreement

>>> Text Proposal for 38.214 Section 5.2.1.2 >>>

Each CSI Resource Setting CSI-ResourceConfig contains a configuration of a list of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), where the list is comprised of references to either or both of NZP CSI-RS resource set(s) and SS/PBCH block set(s) or the list is comprised of references to CSI-IM resource set(s). with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-Id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
>>> End Text Proposal >>>

Agreement

Increase the maximum number of configurable TCI states to 128 per CC
· Requires change to RAN2 specifications

· Support of up to 128 is UE optional

Send an LS to RAN2 ( LS is endorsed in R1-1809888
R1-1809908
[DRAFT] LS on maximum number of TCI states
Ericsson  
For RAN1#94bis:

Companies are encouraged to check whether the existing radio resource control element ControlResourceSet could be used to configure TCI state for CORESET #0 or not 
R1-1809926
Summary #2 on Remaing issues on Beam Failure Recovery
MediaTek
Agreement

Downselect among the following two alternatives in RAN1#94bis

· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

· FFS: value of K

· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· FFS: value of K

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

R1-1808145
Remaining issues on beam management and beam failure recovery
Huawei, HiSilicon

R1-1808196
Maintenance for beam management
ZTE

R1-1808221
Remaining issues on beam management
vivo

R1-1808264
Remaining issues for beam management and beam failure recovery
MediaTek Inc.

R1-1808289
Remaining issues on Beam Failure Recovery
China Telecommunications

R1-1808330
Remaining issues on beam management and beam failure recovery
Sony

R1-1808375
Issues on beam management
CATT

R1-1808487
Text proposals on BM and BFR
LG Electronics

R1-1808669
Remaining Issues on Beam Management
Intel Corporation

R1-1808750
Remaining Issues on multi-beam operation
Samsung

R1-1808830
Discussion on remaining issues for beam management
CMCC

R1-1808886
Text proposals for beam management
Guangdong OPPO Mobile Telecom

R1-1808915
Consideration on NoMA procedure
Guangdong OPPO Mobile Telecom

R1-1809077
Remaining issues on beam management 
InterDigital, Inc.

R1-1809106
Remaining issues on beam management
Sharp

R1-1809116
Remaining issues on beam management
MTI

R1-1809138
Remaining issues on beam management
NTT DOCOMO, INC.

R1-1809197
Maintenance for beam management
Ericsson

R1-1809225
Remaining issues on beam management
ASUSTEK COMPUTER (SHANGHAI)

R1-1809237
Remaining issues on beam management
Nokia, Nokia Shanghai Bell

R1-1809423
Maintenance for beam management
Qualcomm Incorporated

1.1.1.4 Maintenance for Reference signals and QCL

Including CSI-RS, DM-RS, PT-RS, SRS, TRS, QCL, multiplexing of different types of RSs, etc.
Please use separate sections for each of the respective sub-topic to facilitate reviews and summary. 

R1-1809743
Feature lead summary of remaining issues for RS multiplexing
Huawei, HiSilicon

Agreement
Text change for section 5.1.6.1.2 of TS 38.214

< Unchanged parts are omitted >
If the UE is configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.

< Unchanged parts are omitted >
R1-1809749
Remaining issues on CSI-RS #1
Huawei, HiSi
Agreement
Text proposal for Section 7.4.1.5.3 in 38.211:
< Start of text proposal >

The time-domain locations 
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 and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.

< End of text proposal >
Agreement
Text proposal for Section 5.1.4.2 in 38.214:

< Start of text proposal >

-

< End of text proposal >
Text proposal for Section 5.1.4.2 in 38.214:

< Start of text proposal >

-
The ZP-CSI-RS time domain behavior can be configured to periodic, semi-persistent or aperiodic by higher parameters within PDSCH-config. All the resources in a ZP CSI-RS resource set are configured with the same time domain behavior ('periodic', 'semi-persistent', 'aperiodic').

< End of text proposal >
Text proposal for Section 5.1.4.2 in 38.214:

< Start of text proposal >

For a UE configured with a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 

< End of text proposal >
Agreement 

Text proposal for Section 3.2 in 38.211:

< Start of text proposal >
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System frame number; see clause 4.3.1
< End of text proposal >
Agreement
Text proposal for Section 5.1.6.1.2 in 38.214:

< Start of text proposal >

If a UE is configured with a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on', the UE may assume that the CSI-RS resources, described in Subclause 5.2.2.3.1, within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter, where the CSI-RS resources in the NZP-CSI-RS-ResourceSet are transmitted in different OFDM symbols. If repetition is set to 'off', the UE shall not assume that the CSI-RS resources within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter.

< End of text proposal >
Agreement
The possible agreement in section 2.14 of R1-1809749 is agreed (text proposal for Section 5.1.6.1.2 in 38.214).
< Start of text proposal >

Table 7.4.1.5.3-2: The sequences 
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Table 7.4.1.5.3-3: The sequences 
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Table 7.4.1.5.3-4: The sequences 
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Table 7.4.1.5.3-5: The sequences 
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< End of text proposal >
R1-1809762
Summary of DMRS Issues
Qualcomm

Agreement:
Text proposal for section 7.4.1.1.2 in 38.211
7.4.1.1.2
Mapping to physical resources

The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter dmrs-Type.

The UE shall assume the sequence 
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where 
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 are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:

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

...

For PDSCH mapping type B

-
if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal cyclic prefix or 2, 4, 6 OFDM symbols for extended cyclic prefix, and the PDSCH allocation collides with resources reserved for a search space set associated with a CORESET, 
[image: image326.wmf]l

 shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and
Agreement
The following text proposal for 4.1 of 38.214 is agreed.
/************************ Start of Text Proposal for 38.214 **************************/

4.1
Power allocation for downlink 

For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE ( [image: image327.wmf]DMRS

b

[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Subclause 5.1.6.2. The DM-RS scaling factor 
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 specified in Subclause 7.4.1.1.2 of [4, TS 38.211] is given by 
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· Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE

	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB


/***************************** Omitted part *******************************/
Agreement
The following text proposal for 6.2.2 of 38.214 is agreed.

/************************ Start of Text Proposal for 38.214 **************************/

6.2.2
UE DM-RS transmission procedure

For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE (
[image: image330.wmf]DMRS

b

 
[dB]) is given by Table 6.2.2-1 according to the number of DM-RS CDM groups without data. The DM-RS scaling factor 
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 specified in subclause 6.4.1.1.3 of [4, TS 38.211] is given by 
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Table 6.2.2-1: The ratio of PUSCH EPRE to DM-RS EPRE

/************************* End of Text Proposal for 38.214***************************/
Agreement 

The following text proposal for section 6.4.1.1.1.1 of 38.211 is agreed.
6.4.1.1.1.1
Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence 
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 shall be generated according to
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where the pseudo-random sequence 
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 is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
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where 
[image: image338.wmf]l

 is the OFDM symbol number within the slot, 
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 is the slot number within a frame, and
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 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1; 
-
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 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI or CS-RNTI;

-
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 otherwise. 

The quantity 
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is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, otherwise 
.

<<< End TP for 38.211 >>>>
R1-1809792
Summary of DMRS Issues
Qualcomm
Agreement 

/************************ Start of Text Proposal for 38.211 **************************/

6.4.1.1.3
Precoding and mapping to physical resources 

For PUSCH mapping type A, the case dmrs-AdditionalPosition equal to ‘ pos3’ is only supported when dmrs-TypeA-Position is equal to ‘ pos2’. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for dmrs-TypeA-Position equals ‘pos2’.

The time-domain index [image: image347.wmf]l
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 and the supported antenna ports [image: image348.wmf]j
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 are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:

-
if the higher-layer parameter maxLength in DMRS-UplinkConfig is not configured and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS

-
if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to ‘len2’ and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used

-
if the higher-layer parameter dmrs-AdditionalPosition is not set to ‘pos0’ and frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212], Tables 6.4.1.1.3-6 and 6.4.1.1.3-7 shall be used assuming dmrs-AdditionalPosition is equal to ‘pos1’ for each hop. 

/***************************** Omitted part *******************************/
7.4.1.1.2
Mapping to physical resources

The reference point for [image: image349.wmf]l

 and the position [image: image350.wmf]0

l

 of the first DM-RS symbol depends on the mapping type:

-
for PDSCH mapping type A: 

-
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 is defined relative to the start of the slot

-
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 if the higher-layer parameter dmrs-TypeA-Position is equal to ‘pos3’ and [image: image353.wmf]2
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 otherwise

-
for PDSCH mapping type B: 

-
[image: image354.wmf]l

 is defined relative to the start of the scheduled PDSCH resources

-
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The position(s) of the DM-RS symbols is given by [image: image356.wmf]l

 and 

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

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

and according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. The case dmrs-AdditionalPosition equal to ‘pos3’ is only supported when dmrs-TypeA-Position is equal to ‘pos2’. For PDSCH mapping type A, duration of 3 and 4 symbols in Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 respectively is only applicable when dmrs-TypeA-Position is equal to ‘pos2’.

For PDSCH mapping type B

-
if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal cyclic prefix or 2, 4, 6 OFDM symbols for extended cyclic prefix, and the PDSCH allocation collides with resources reserved for a CORESET, [image: image357.wmf]l

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

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

-
if the PDSCH duration is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix, 

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

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

-
if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported.

The time-domain index [image: image358.wmf]l

¢

 and the supported antenna ports [image: image359.wmf]p

 are given by Table 7.4.1.1.2-5 where 

-
single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured,
-
single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to ‘len2’
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDSCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters. The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx. The UE may assume that DMRS ports associated with a PDSCH are QCL with QCL Type A, Type D (when applicable) and average gain.

/************************* End of Text Proposal for 38.211***************************/
Agreement
/************************ Start of Text Proposal for 38.214 **************************/

6.2.2
UE DM-RS transmission procedure

If frequency hopping is enabled:

-
The UE shall assume dmrs-AdditionalPosition equal to 'pos1' and up to one additional DM-RS can be transmitted according to PUSCH duration.

For the UE-specific reference signals generation as defined in Subclause 6.4.1.1 of [4, TS 38.211], a UE can be configured by higher layers with one or two scrambling identity(s), 
[image: image360.wmf],
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 i = 0,1 which are the same for both PUSCH mapping Type A and Type B.
When transmitting PUSCH scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, 

-
the UE may be configured with higher layer parameter dmrs-Type in DMRS-UplinkConfig, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Subclause 6.4.1.1 of [4, TS 38.211].

-
the UE may be configured with the maximum number of front-loaded DM-RS symbols for PUSCH by higher layer parameter maxLength in DMRS-UplinkConfig.

· if maxLength is not configured, single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be ‘pos0’, ‘pos1’ , ‘pos2’ or ‘pos3’. 

· if maxLength is configured, either single-symbol DM-RS or double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 'pos0' or 'pos1'.

· and, the UE shall transmit a number of additional DM-RS as specified in Table 6.4.1.1.3-3 and Table 6.4.1.1.3-4 in -Subclause 6.4.1.1.3 of [4, TS 38.211].

/************************* End of Text Proposal for 38.214***************************/
Agreement

Agree on the following text proposal for TS 38.211 v15.2.0 Section 6.4.1.1.1.3
The position(s) of the DM-RS symbols is given by 
[image: image362.wmf]l

 and 

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

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

-
the signalled duration per hop according to Table 6.4.1.1.3-6 if intra-slot frequency hopping is used. 
-
if the higher-layer parameter maxLength in DMRS-UplinkConfig is not configured, the tables shall be used according to single-symbol DM-RS

-
if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to ‘len2’, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used

-
if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 not set to ‘pos0’ and intra-slot frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212] and by higher layer, Tables 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is equal to ‘pos1’ for each hop. 
For PUSCH mapping type A, the case dmrs-AdditionalPosition equal to 3‘pos3’ is only supported when dmrs-TypeA-Position is equal to 2‘pos2’. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for dmrs-AdditionalPosition equals ‘pos1’.

The time-domain index 
[image: image363.wmf]l
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 and the supported antenna ports 
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 are given by Tables 6.4.1.1.3-35. through 6.4.1.1.3-6:
-
if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS

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

-
if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [4, TS 38.212], Tables 6.4.1.1.3-6 and 6.4.1.1.3-7 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 
Table 6.4.1.1.3-3: PUSCH DM-RS positions within slot 
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 for single-symbol DM-RS and intra-slot frequency hopping disabled and frequency hopping disabled.
	 Duration in symbols
	DM-RS positions 
[image: image366.wmf]l



	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	-
	-
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Table 6.4.1.1.3-4: PUSCH DM-RS positions within slot 
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 for double-symbol DM-RS and intra-slot frequency hopping disabled and frequency hopping disabled.
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Table 6.4.1.1.3-6: PUSCH DM-RS positions within slot 
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 for single-symbol DM-RS and intra-slot frequency hopping enabled. 
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Agreement
TP1 for section 7.4.1.1.1 in 38.211
	7.4.1.1.1
Sequence generation

…

The quantity 
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is given by the DM-RS sequence initialization field in the DCI associated with the PDSCH transmission if DCI format 1_1 in [4, TS 38.212] is used, otherwise .


TP2 for section 7.3.1.1.2 in 38.212
	7.3.1.1.2
Format 0_1

...
-
DMRS sequence initialization – 0 bit if the higher layer parameter transformPrecoder=enabled; 1 bit if the higher layer parameter transformPrecoder=disabled
. 


TP3 for section 7.3.1.2.2 in 38.212
	7.3.1.2.2
Format 1_1

...

-
DMRS sequence initialization – 1 bit
.


Agreement
Agree to the following text proposal for TS38.211, section 7.3.1.4

The set of antenna ports 
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 shall be determined according to the procedure in [4, TS 38.212]
R1-1809777
Feature lead summary of PT-RS
Ericsson
Agreement
Text proposal for TS38.214 

4.1
Power allocation for downlink 

<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>
When the UE is scheduled with a PT-RS ports associated with the PDSCHand when the PT-RS port is associated to 
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DM-RS ports, 

-
if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port (
[image: image521.wmf]PTRS

r

) is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor 
[image: image522.wmf]PTRS

b

specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by
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PTRS

r

b
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.

-
otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS-to-PDSCH EPRE ratio per layer for PT-RS port i (


 EMBED Equation.3 
[image: image524.wmf]i

PTRS

,

a


) 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved


<<<<<<<<<<<end TP>>>>>>>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>
When the UE is scheduled with PT-RS ports associated with the PDSCH and when the PT-RS port is associated to 
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DM-RS ports, 

-
if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port (
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r

) is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor 
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specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by
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-
otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS-to-PDSCH EPRE ratio per layer for PT-RS port i (
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	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved


<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
Agreement
Text proposal for TS38.214

6.2.3.1
UE PT-RS transmission procedure when transform precoding is not enabled

<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>
The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 is configured and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 is configured and 28 when MCS Table 5.1.3.1-2 is configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 01-276. 
<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
Agreement 

Text proposal for TS38.212

<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
7.3.1.1.2
 Format 0_1
< Unchanged parts are omitted >

Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0

	Value
	DMRS port

	0
	0    1st scheduled DMRS port

	1
	1   2nd scheduled DMRS port

	2
	2   3rd scheduled DMRS port

	3
	3   4th scheduled DMRS port


<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
Agreement 

Text proposal for TS38.214, section 6.2.3
“by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 7.3.1 of [5, TS38.212].”

Agreement

Text proposal for TS38.214

<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
6.2.3
UE PT-RS transmission procedure

If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals C-RNTI, CS-RNTI, SP-CSI-RNTI or new-RNTI.
<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
Agreement

The TP for section 5.1.6.3 and 6.2.3 in 38.214 as follows:

<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
5.1.6.3
PT-RS reception procedure

< Unchanged parts are omitted >

If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,

-
the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 

-
if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals new-RNTI, 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, and Table 5.1.6.3-3,
<…>
-
otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and 
< Unchanged parts are omitted >

The higher layer parameter PTRS-DownlinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in range 0-29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3 is used configured and 0-28 when MCS Table 5.1.3.1-2 is used configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3 is used configured and 28 when MCS Table 5.1.3.1-2 is used configured, respectively. The higher layer parameter frequencyDensity in PTRS-DownlinkConfig provides the parameters NRBi i=0,1 with values in range 1-276.

< Unchanged parts are omitted >

When a UE is receiving PDSCH for retransmission, if the UE is scheduled with an MCS index greater than V, where V=28 for MCS Table 5.1.3.1-1 and Table 5.1.3.1-3, and V=27 for MCS Table 5.1.3.1-2 respectively, 
< Unchanged parts are omitted >

6.2.3
UE PT-RS transmission procedure

If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals new-RNTI, C-RNTI, CS-RNTI, SP-CSI-RNTI.

6.2.3.1
UE PT-RS transmission procedure when transform precoding is not enabled

< Unchanged parts are omitted >

The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used configured, and 0-28 when MCS Table 5.1.3.1-2 is used configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used configured, and 28 when MCS Table 5.1.3.1-2 is used configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276. 

< Unchanged parts are omitted >

<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
Agreement

The TP for TS 38.214 v15.2.0 Section 5.1.6.3 as follows 

<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
  If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,

-
the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 

-
if either or both of the additional higher layer parameters timeDensity and frequencyDensity are 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 given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.

-
if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.

-
otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and the UE shall assume PT-RS is not present when
-
The UE shall assume 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

-
otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present

<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
R1-1809519
Summary of SRS
Sony

Agreement
Text proposal on SRS resource configuration in 38.214 version 15.2.0 

	< Start of the text proposal >

6.2 UE reference symbolsignal (RS) procedure

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with 
[image: image532.wmf]1

³

K

SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.

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

< Unchanged parts are omitted >

The UE is not expected to be configured with different time domain behavior for SRS resources in the same SRS resource set. The UE is also not expected to be configured with different time domain behavior between SRS resource and associated SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].

< End of the text proposal >


Agreement

Text proposal on SRS rule in 38.214 version 15.2.0 
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH in the same symbol.

< End of the text proposal >


For further discussion in RAN1#94bis
Simultaneous SRS transmission on a different CC in intra-band or inter-band CA
Agreement
Text proposal on SRS rule in 38.214 version 15.2.0

	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].

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

< End of the text proposal >


Agreement

Text proposal on SRS in 38.214 version 15.2.0 
< Unchanged parts are omitted >

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
[image: image533.wmf]{
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource.
< Unchanged parts are omitted >

6.2.1.1
UE SRS frequency hopping procedure


For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped in each of the 
[image: image535.wmf]s

N

 symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within as SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters 
[image: image536.wmf]SRS

B

, 
[image: image537.wmf]SRS

C

and 
[image: image538.wmf]hop

b

defined in Subclause 6.4.1.4 of [4, TS 38.211], all antenna ports of the SRS resource in each slot are mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters 
[image: image539.wmf]SRS

B

, 
[image: image540.wmf]SRS

C

and 
[image: image541.wmf]hop

b

.

< Unchanged parts are omitted >

6.2.1.3
UE sounding procedure between component carriers

< Unchanged parts are omitted >

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

< End of the text proposal >
Agreement

Text proposal for section 6.2.1.1 in 38.214
6.2.1.1
UE SRS frequency hopping procedure

A UE may be configured to transmit an SRS resource on 
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 adjacent symbols within the last six symbols of a slot, where all antenna ports of the SRS resource are mapped to each symbol of the resource. For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the 
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 symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters 
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defined in Subclause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters 
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A UE may be configured 
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 adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across 
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 symbols when frequency hopping is configured with R=1. A UE may be configured 
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 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across two pairs of R adjacent OFDM symbols, when frequency hopping is configured with R=2. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.

A UE may be configured
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 symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured
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 symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns=4, when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across two pairs of R adjacent OFDM symbol(s) of the resource in each slot. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot
Agreement

Text proposal on SRS resource configuration in 38.211 version 15.2.0
< Start of the text proposal >

6.4.1.4
Sounding reference signal

< Unchanged parts are omitted >

The frequency-domain starting position 
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The frequency domain shift value 
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 adjusts the SRS allocation to align with respect to the common resource block grid  four and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset 
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 is contained in the higher-layer parameter transmisisonComb transmissionComb in the SRS-Config IE and 
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 is a frequency position index.

< End of the text proposal >
Agreement

Text proposal for TS 38.214 V15.2.0 (2018-06)
6.2.1
UE sounding procedure

< Unchanged parts are omitted >

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

Text proposal for TS 38.211

-------------------- Start of text proposal----------------------------

6.4.1.4.1
SRS resource

An SRS resource is configured by the SRS-Resource IE and consists of

-
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 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping
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counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and 
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, the frequency-domain starting position of the sounding reference signal

---------------------end of text proposal------------------------------

Agreement 

Text proposal for 38.214 section 6.2.1 and section 6.2.1.3.
<<<<<<<<<<<<< start  >>>>>>>>>>>>>>>>>>
6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with 
[image: image572.wmf]1

³

K

SRS resources (higher laterlayer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage. When the higher layer parameter usage is set to ‘BeamManagement’, only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.

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

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.

-
srs-ResourceId determines SRS resource configuration identify.

-
Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Time domain 
eriodic of SRS resource configuration as indicated by the higher layer parameter  resourceType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].

-
Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p  or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE shall not expect to be configured with SRS resources in the same SRS resource set SRS-ResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to ‘aperiodic’, a slot level offset is defined by the higher layer parameter slotOffset.

-
Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
SRS bandwidth 
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, as defined by the higher layer parameter freqHopping and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Frequency hopping bandwidth, 
[image: image575.wmf]hop
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, as defined by the higher layer parameter freqHopping and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Cyclic shift, as defined by the higher layer parameter cyclicShift-n2 or cyclicShift-n4 for transmission comb value 2 and 4, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Transmission comb value as defined by the higher layer parameter transmissionComb described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Transmission comb offset as defined by the higher layer parameter combOffset-n2 or combOffset-n4 for transmission comb value 2 or 4, respectively, and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
SRS sequence ID as defined by the higher layer parameter sequenceId in Subclause 6.4.1.4 of [4].

-
The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo, if configured, contains the ID of the reference RS. The reference RS can be an SS/PBCH block, CSI-RS or an SRS configured on the same or different component carrier and/or bandwidth part as the target SRS.

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource 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.

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to ‘periodic’:

-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference ‘ssb-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference ‘csi-RS-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference ‘srs’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to ‘semi-persistent’:

-
when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from slot 
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. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.

-
if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo.
-
when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from slot 
[image: image578.wmf],

31

subframe

slot

nN

m

++

.
-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference ‘ssb-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference ‘csi-RS-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo contains the ID of a reference ‘srs’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS.

If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active , otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to ‘aperiodic’:

-
the UE receives a configuration of SRS resource sets,

-
the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). The minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 42.

-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference ‘ssb-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference ‘csi-RS-Index’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference ‘srs’, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 

The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 7.3 of [5, TS 38.212].

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

A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 

In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.

In case of intra-band carrier aggregation, AaUE shall not transmit simultaneously SRS resource(s) and PRACH. 

When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to ‘antennaSwitching,’ and a guard period of Y symbols is configured according to Subclause 6.2.1.2, the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.
<<<<<<<<<<<<<<<<end >>>>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
6.2.1.3
UE sounding procedure between component carriers

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306].

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent  SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306].

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’, and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antenna switching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.  

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antenna switching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.

A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL), the UE temporarily suspends the uplink transmission on carrier c2.

If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by [SystemInformationBlockType0] or [SystemInformationBlockType1] on serving cell c2.
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided

-
it is no earlier than the summation of

-
the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and

-
the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL,

-
it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.

Otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.

In case of inter-band carrier aggregation, a UE can simultaneously transmit SRS and PUCCH/PUSCH across component carriers in different bands subject to the UE’s capability.

In case of inter-band carrier aggregation, a UE can simultaneously transmit PRACH and SRS/PUCCH/PUSCH across component carriers in different bands subject to UE’s capability.
<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
Agreement
Text proposal for 6.2.1 in TS38.214

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource 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 can only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

Agreement

Text proposal for 6.2.1 in TS38.214

/************************ Omitted part **************************/

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


In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.

In case of intra-band carrier aggregation, a UE shall not transmit simultaneously SRS resource(s) and PRACH. 

When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to ‘antennaSwitching,’ and a guard period of Y symbols is configured according to Subclause 6.2.1.2, the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.
/************************ End of Text Proposal for 38.214 **************************/

R1-1809757
Summary #1 for TRS
MediaTek

Agreement

Text proposal for TS38.214

< Start of the text proposal >

5.1.6.1.1
CSI-RS for tracking

----------------omitted part-----------------

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with one or more NZP-CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 2 the UE may be configured with one or more NZP-CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 

A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:

-
Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location

-
Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources. The UE does not expect that the scheduling offset between the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.

< End of the text proposal >
Conclusion
No consensus on the support of semi-persistent TRS in Rel-15

Agreement

Text proposal for TS38.214

5.1.6.1.1
CSI-RS for tracking

< Unchanged parts are omitted >

Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:

-
the periodicity and slot offset, as given by the higher layer parameter periodicityAndOffset configured by NZP-CSI-RS-Resource, is one of 
[image: image580.wmf]p

X

m

2

slots where 
[image: image581.wmf]=

p

X

10, 20, 40, or 80 and where µ is defined in Subclause 4.3 of [4, TS 38.211]. 

< End of the text proposal >
Agreement

Text proposal for TS38.214
5.1.6.1.1
CSI-RS for tracking

Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources. For frequency range 2, The UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset

R1-1809758
Feature lead summary on QCL
Nokia

Agreement
The following text proposal is agreed

---- Unchanged parts omitted, section 5.1.5 of 38.214----
For a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with an SS/PBCH block, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or

-
'QCL-TypeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info when 'QCL-TypeD' is not applicable.

---- Unchanged parts omitted, section 5.1.5 of 38.214----
Agreement

TP in Section 5.1.5 of 38.214 for the determination of QCL assumption before RRC configuration
5.1.5
Antenna ports quasi co-location

< Unchanged parts are omitted >

For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE. If none of configured TCI states contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
< End of the text proposal >
Agreement

Text proposal for TS38.214

5.2.1.4.3
L1-RSRP Reporting

For L1-RSRP computation

-
the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with 'QCL-Type A C' and 'QCL-TypeD' when applicable.
R1-1809842
Remaining issues on CSI-RS #2
Huawei, HiSi

Agreement

Text proposal for Section 5.2.2.3.1 in 38.214:

	< Start of text proposal >


repetition in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and defines whether UE can assume the CSI-RS resources within the NZP-CSI-RS ResourceSet are transmitted with the same downlink spatial domain transmission filter or not as described in Subclause 5.1.6.1.2. and can be configured only when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'cri-RSRP' or 'none'.
-
qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP.

-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when  reporting setting is  not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'none'.

< End of text proposal >


Agreement 

· For multi-slot and single-slot PDSCH scheduling, the triggered aperiodic ZP CSI-RS is applied to all the slot(s) of the scheduled PDSCH.

Agreement
· UE does not perform rate matching nor assumes puncturing on PDSCH REs overlapped with the REs for the triggered aperiodic NZP CSI-RS resource

· UE does not rate match PDSCH around the overlapped aperiodic ZP-CSI-RS resource scheduled by a DL DCI other than the one which scheduled this PDSCH

For further discussion until the next RAN1 meeting:
UE is not expected to be configured with NZP-CSI-RS resource(s) without functionality

· FFS on whether specification change is needed
For reference the following is provided for consideration until the next RAN1 meeting
A configured NZP-CSIRS resource falls under at least one of the cases below:

1) a NZP-CSI-RS resource is included in a configured NZP-CSI-RS resource set with a configured field “repetition” or “trs-info”

2) a NZP-CSI-RS resource is included in a configured NZP-CSI-RS resource set which is included by a configured CSI-ResourceConfig included in a configured CSI-ReportConfig

3) a NZP-CSI-RS resource is included in a configured “RadioLinkMonitoringRS” IE

4) a NZP-CSI-RS resource is included in a configured PUSCH-PathlossReferenceRS

5) a NZP-CSI-RS resource is included in a configured PUCCH-PathlossReferenceRS

6) a NZP-CSI-RS resource is included in a configured SRS-ResourceSet 

7) a NZP-CSI-RS resource is included in a configured "SRS-SpatialRelationInfo"

R1-1809891
Summary of DMRS Issues
Qualcomm
Agreement

DMRS of the PDSCH cannot be outside the scheduled OFDM symbols of the PDSCH

Agreement

TP: 38.211, v 15.2.0 Section 7.4.1.1.2

…..

For PDSCH mapping type B

-
if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal cyclic prefix or 2, 4, 6 OFDM symbols for extended cyclic prefix, and the PDSCH allocation collides with resources reserved for a CORESET, 
[image: image582.wmf]l

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

-
if the PDSCH duration is 2 symbols, the UE is not expected to receive a DM-RS symbol beyond the second symbol,

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

-
if the PDSCH duration is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix, 

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

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

-
if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported.
R1-1809897
Feature lead summary 2 of PT-RS
Ericsson 

Agreement

TP for 38.214 

<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>>>>>>>
6.2.3.1
UE PT-RS transmission procedure when transform precoding is not enabled

<Unrelated part omitted>

For PT-RS, the transmit power of PT-RS is derived from 
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, which is the power ratio between power of PUSCH and power of PT-RS per port.

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is 
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,

-
If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE 
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 is given by 
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 is shown in the Table 6.2.3.1-3 according to the higher layer parameter ptrs-Power, the PT-RS scaling factor 
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 specified in subclause 6.4.1.2.2.1 of [4, TS 38.211] is given by 
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and also on the Precoding Information and Number of Layers TPMI field in DCI.

-
The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.

<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
R1-1809814
Summary of SRS
Sony

Agreement

· For SRS for CB PUSCH and antenna switching on FR1, the minimal time internal between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols 

· Support of zero slot offset for aperiodic SRS triggering is UE capability

· The time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between PDCCH and SRS

Above agreement does not change the switching time for SUL/UL 

Above agreement only affects UE capability signalling from RAN2 perspective
Agreement
SRS dropping rule for same carrier 

Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS

o   FFS: Whether Dropped SRS resource shall be at resource level or symbol level
Agreement

/************************ Start of Text Proposal for 38.214 **************************/

-    If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot  where k is configured via higher layer parameter slotoffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission,  and  are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. 
-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
/************************ End of Text Proposal for 38.214 **************************/

R1-1809931
[Draft] reply LS on UE power class and UE capability on SRS carrier switch
Huawei, HiSi
Agreement

Send LS to RAN2 and RAN4:
· From UE implementation perspective, RAN1 recommends RF retuning time(s) should be per band per band combination to signal retuning/interruption time from the band to other bands in the band combination. 

· To avoid performance loss, a single value (the maximum among all band combinations) for all band combinations is not recommended.

· LS is endorsed in R1-1809889
R1-1808144
Remaining issues on reference signals and QCL
Huawei, HiSilicon

R1-1808197
Maintenance for Reference signals and QCL
ZTE

R1-1808222
Remaining issues on reference signals and QCL
vivo

R1-1808312
Corrections on SRS antenna ports
Fujitsu

R1-1808376
Issues on reference signals
CATT

R1-1808488
Text proposals on reference signals
LG Electronics

R1-1808670
Corrections to reference signals and QCL
Intel Corporation

R1-1808751
Corrections on reference signals and QCL
Samsung

R1-1808801
Remaining issues on Reference signals
Spreadtrum Communications

R1-1808831
Discussion on remaining issues on SRS
CMCC

R1-1808881
Text proposals for RS and QCL
Guangdong OPPO Mobile Telecom

R1-1809054
Text Proposal on Reference Signal
AT&T

Withdrawn

R1-1809107
Remaining issues on SRS
Sharp

R1-1809139
Maintenance for Reference signals and QCL
NTT DOCOMO, INC.

R1-1809198
Maintenance for RS and QCL
Ericsson

R1-1809238
Remaining issues on reference signals and QCL
Nokia, Nokia Shanghai Bell

R1-1809424
Maintenance for RS
Qualcomm Incorporated

1.1.1.5 Other
Including handling simultaneous transmission and reception of different channels and reference signals
R1-1809820
Summary of simultaneous Rx and Tx
Intel

Agreement
RAN1 expects that UE behavior for receiving the following combinations will be clarified in RAN4

· SSB-RRM/SSB-RLM/SSB-BFD/SSB-L1-RSRP in combination with PDSCH/PDCCH

· (CSI-RS RLM, CSI-RS RRM, CSIRS-BFD) in combination with (SSB SSB-RRM/SSB-RLM/SSB-BFD/SSB-L1-RSRP)

· (CSIRS-RRM, CSIRS-L1-RSRP-Rep-OFF) in combination with PDSCH
· Immediate RAN1 actions are not needed. RAN1 may discuss if needed following RAN4 decisions.

Send an LS to RAN4 (Bishwarup to draft LS)
R1-1809881
draft LS on UE behaviour on reception of channels or RS in the same OFDM symbol
Intel

Agreement

Send an LS to RAN4 with the following questions (LS is endorsed in R1-1809890):

Question #1:

RAN1 requests RAN4 to clarify UE behaviour, if necessary, when a channel or RS in group 1 overlaps with a channel or RS in group 2 on the same OFDM symbol in the same serving cell or in different serving cells in the case of CA in FR2. 

	Case
	Channels/RS in group 1
	Channels/RS in group 2

	1
	SSB for L3 measurements, SSB for RLM, SSB for BFD, SSB for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP

	2
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDSCH

	3
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDCCH

	4
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements


Question #2:

If scheduling restriction due to Rx beamforming is applied on certain symbols, is the NW allowed to schedule PDSCH that spans a time duration containing these symbols but with configured rate matching resources used for protecting the symbols such that the UE does not receive PDSCH on symbols with scheduling restriction applied? 

R1-1809882
Guidance on simultaneous reception of channels or RS
Intel

Companies are encouraged to check the tdoc for discussions on simultaneous TX/RX in future RAN1 meetings
R1-1808142
Remaining issues on simultaneous reception or transmission over CCs and BWPs
Huawei, HiSilicon

R1-1808198
Simultaneous transmission and reception of channels/signals
ZTE

R1-1808199
Enhancements on multi-beam operation
ZTE

R1-1808201
Enhancements on Type II CSI feedback for MU-MIMO
ZTE

R1-1808202
Enhancements on multi-TRP transmission/reception
ZTE

R1-1808223
Remaining issues on simultaneous reception of DL/UL physical channels and RSs
vivo

R1-1808265
Discussions on simultaneous reception and transmission across CCs
MediaTek Inc.

R1-1808377
Discussion on simultaneous transmission and reception of different channels/signals
CATT

R1-1808489
Remaining issues on simultaneous Tx/Rx
LG Electronics

R1-1808671
Simultaneous Tx and Rx of channels and RS
Intel Corporation

R1-1808752
Simultaneous transmission and reception of physical channels and reference signals
Samsung

R1-1808832
Discussion on beam failure recovery
CMCC

R1-1809140
Simultaneous Tx/Rx of UL/DL physical channels and reference signals
NTT DOCOMO, INC.

R1-1809199
On simultaneous transmission and reception in FR2
Ericsson

R1-1809239
Correction on UL Antenna Port Indexing
Nokia, Nokia Shanghai Bell

R1-1809240
On simultaneous transmission and reception of multiplexed channels
Nokia, Nokia Shanghai Bell

R1-1809425
Details on  simultaneous reception of PHY channels and RS in FR2
Qualcomm Incorporated
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