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Title:
Chairman’s notes of AI 7.1.2 MIMO
Source: Ad-hoc chair (Samsung)
1.1.1 MIMO
1.1.1.1 Multi-antenna scheme
R1-1807242
CR to 38.214: maintenance according to agreed Rel 15 features
Nokia, Nokia Shanghai Bell

Agreement

The text proposal in R1-1807242 is agreed with the following revision. Delete the following text:
-
If the number of DL PT-RS ports associated to a tci-State in DCI is set to 2, 
-
when one codeword is scheduled, the scheduled number of PT-RS ports is one, and the PT-RS port is associated with the lowest indexed DM-RS port.
-
when two codewords are scheduled, the scheduled number of PT-RS ports is two, and the first PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the first codeword. The second PT-RS antenna port is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the second codeword.
Note: Rel-15 agreements of supporting multi-TRPs/panels/beams related to e.g. DMRS/PTRS/TCI states can be a starting point for future discussions.

R1-1806209
Corrections for UL Antenna Port Identification
Ericsson

1.1.1.1.1 Codeword mapping 
R1-1806708
Summary of open issues on codeword mapping
Samsung

Agreement:
Section 7.3.1.2.2 of TS38.212

…

· DMRS sequence initialization – 1 bit if transform precoding is enabled

If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. In case one of the transport blocks is disabled as specified in Subclause 5.1.3.2 of [6, TS 38.214], the enabled transport block is mapped to codeword 0.

Agreement
The term “rate matched” is not defined, hence we suggest replacing it with “not available for PDSCH” to align with section 5.1.4 terminology of TS 38.214.
· Editor to make appropriate revision

Agreement
Section 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 is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1for the corresponding transport block, otherwise the transport block is enabled. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.
Agreement
For PDSCH/PUSCH scrambling,
· For DCI formats 1_1 and 0_1, the scrambling sequence initialization is done using the configured ID if the ID is provided by higher layers, otherwise using the default ID

· For DCI formats 0_0 and 1_0 with C-RNTI/CS-RNTI in USS, the scrambling sequence initialization is done using the configured ID if the ID is provided by higher layers, otherwise using the default ID

· For DCI 0_0 and 1_0 in CSS, the scrambling sequence initialization is done using the default ID

R1-1806038
Remaining issues on layer mapping
vivo

R1-1806210
Remaining issues on codeword mapping and data scrambling
Ericsson

R1-1806275
Remaining issues on codeword mapping
CATT

R1-1806942
Open issue on codeword mapping
Sharp

R1-1806975
Remaining Issues of Codeword Mapping
AT&T

1.1.1.1.2 Codebook based transmission for UL 
R1-1807669
Summary on Codebook Based UL Transmission
Intel

Agreement
· Support number of SRS resources for codebook based transmission as a UE capability

R1-1807768
Way Forward on PUSCH Power Scaling in UL Power Control

Ericsson, Samsung, DOCOMO, CATT
Also supported by KDDI

Agreement
Adopt the following TP for 38.214

6.1.1.1
Codebook based UL transmission

For codebook based transmission, 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 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} that correspond 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.
Agreement 

Adopt the following TP for 38.214.

6.1.1.1
Codebook based UL transmission

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

For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to “codeBook” SRS resource set 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 AP- aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of AP- aperiodic SRS resources.

When multiple SRS resources are configured in SRS-ResourceSet with usage set to ”codeBook”, the UE shall expect that higher layer parameter nrofSRS-Ports in the SRS-ResourceSet SRS-Config shall be configured with the same value in all SRS resources, and the higher layer parameter resourceType in SRS-ResourceSet shall be configured with the same value in all SRS resources.
R1-1806039
Remaining issues on codebook based UL transmission
vivo

R1-1806211
Corrections for Codebook Based UL MIMO
Ericsson

R1-1806276
Remaining issues on codebook based UL transmission
CATT

R1-1806338
Remaining issues on codebook based UL transmission
Lenovo, Motorola Mobility

R1-1806339
Remaining issues on non-Codebook based UL transmission
Lenovo, Motorola Mobility

R1-1806504
Remaining Issues on Codebook based UL Transmission
Intel Corporation

R1-1806709
Issues on codebook based UL transmission
Samsung

R1-1806824
Remaining issues on codebook based UL transmission
OPPO

R1-1807127
Remaining issues for codebook based transmission for UL MIMO
Huawei, HiSilicon

R1-1807181
Remaining issues on UL codebook based transmission
Nokia, Nokia Shanghai Bell

R1-1807337
Maintenance for codebook based UL transmission
Qualcomm Incorporated

1.1.1.1.3 Non-codebook based transmission for UL
R1-1807671
Summary of issues on UL non-codebook based transmission
 Nokia, Nokia Shanghai Bell 
Agreement

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 calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.

-    If aperiodic SRS resource set is configured, the [CSI-RS information in the same slot TBD] associated NZP CSI-RS for UL channel measurement is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger  (indicating the association among aperiodic SRS triggering state), triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId for UL channel measurement) are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-ResourceSet SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-NZP CSI-RS resource and the first symbol of the AP-aperiodic SRS transmission is less than 42 OFDM symbols. 

· If the UE is 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 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, while any of the tci-States for aperiodic CSI-RS shall not be configured with ‘QCL-TypeD’. 
· If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSet SRS-Config  per set.
-----------------------------------------------------------------End of TP ----------------------------------------------------------------
Agreement
-------------------------------------------------------Start of TP for 38.214--------------------------------------------------------------
6.2.1
UE sounding procedure

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 TP ----------------------------------------------------------------
Agreement

TP proposal 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. 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.

For non-codebook based transmission, the UE can calculate the precoder used for the transmission of precoded SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook'.

-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) srs-ResourceSetId, NZP-CSI-RS-ResourceId, csi-RS are higher layer configured by AperiodicSRS-ResourceTrigger in SRS-Config. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. 
-
If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-Config  per set.

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 in increasing order.

For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-Config 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 ----------------------------------------------------------------
R1-1807824
Summary of offline discussion on UL non-codebook based transmission
Nokia, Nokia Shanghai Bell
Conclusion

For non-codebook based UL transmission,

· gNB may assume that UE applies a single precoder throughout the transmission bandwidth for PUSCH and SRS

Working Assumption
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 ----------------------------------------------------------------
Note: Whether non-codebook based UL transmission can be used for configured grant type-1/type-2 PUSCH transmission is determined under the scheduling agenda item
R1-1805825
Remaining issues on non-codebook based UL transmission
ZTE

Withdrawn

R1-1805948
Remaining issues for UL non-codebook based transmission
Huawei, HiSilicon

R1-1806040
Remaining issues on non-codebook based UL transmission
vivo

R1-1806212
Corrections for Non-codebook Based UL MIMO
Ericsson

R1-1806277
Remaining issues on non-codebook based UL transmission
CATT

R1-1806391
Remaining issues on non-codebook based UL
Spreadtrum Communications

R1-1806505
Remaining Issues on Non-Codebook based UL Transmission
Intel Corporation

R1-1806672
Remaining issues on non-codebook based UL transmission
NEC

R1-1806710
On non-codebook based UL transmission
Samsung

R1-1806825
Remaining issues on non-codebook based UL transmission
OPPO

R1-1807012
Remaining Details on Non-CB UL Transmission 
InterDigital, Inc.

R1-1807182
Remaining issues on non-codebook based UL-MIMO transmission
Nokia, Nokia Shanghai Bell

R1-1807338
Maintenance for non-codebook based UL transmission
Qualcomm Incorporated

1.1.1.1.4 PRB bundling for DL
R1-1807647
Summary on Issues of PRB bundling for DL
vivo
Agreement
----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3
Physical resource block (PRB) bundling 

< Unchanged parts are omitted >

A UE may assume that precoding granularity is 
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 consecutive resource blocks in the frequency domain for bandwidth part i. 
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 can be equal to one of the values among {2, 4, wideband}.

If 
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 is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the bandwidth part i with [image: image4.wmf]i
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 consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one to or more. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that 
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 is equal to 2 PRBs.

If 
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 is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.

If 
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 is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the bandwidth part i with [image: image8.wmf]i

BWP

P

.

¢

 consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one to or more. When 
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 is determined as one of the values among {2, 4}, The first PRG size is given by 
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and the last PRG size given by 
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The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.

For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.

If a UE is scheduled a PDSCH with DCI format 1_0, then the UE shall assume that 
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 is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI, [image: image16.wmf]i
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for each carrier bandwidth part i is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that [image: image17.wmf]i
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 is equal to 2 PRBs. In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of 
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 is fixed as 2 PRBs.
If a UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that 
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 is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of 
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 values, the first set include can take one or two 
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 values among {2, 4, wideband}, and the second set include can take one 
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 value among {2, 4, wideband}. The UE is not expected to be configured with (2, 4) in the first set.
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]

-
is set to '0', the UE shall use the 
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 value from the second set of 
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 values when receiving PDSCH scheduled by the same DCI.

-
is set to '1' and one value is configured for the first set of 
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 values, the UE shall use this 
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 value when receiving PDSCH scheduled by the same DCI

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

-
If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than 
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 is the same as the scheduled bandwidth, otherwise 
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 is set to the remaining configured value of 2 or 4, respectively.
When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'staticBundling', the 
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 value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2 for bandwidth part i according to Section 5.1.2.2.1, or when a UE is configured with interleaving unit of 2 for VRB to PRB mapping provided by the higher layer parameter vrb-ToPRB-Interleaver given by PDSCH-Config for bandwidth part i, the UE is not expected to be configured with 
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= 4.

< Unchanged parts are omitted >
R1-1806041
Remaining issues on PRB bundling
vivo

R1-1806213
Remaining issue on PRB bundling
Ericsson

R1-1806711
Remaining issues on DL PRB bundling
Samsung

R1-1806839
Text Proposal for DL PRB Bundling
OPPO

1.1.1.1.5 Other 
R1-1805954
Antenna selection for PUSCH
Huawei, HiSilicon

R1-1807130
Discussion on multi-TRP/panel transmission in NR
Huawei, HiSilicon

R1-1807131
Discussion on diversity based multi-TRP transmission in NR
Huawei, HiSilicon

1.1.1.2 CSI acquisition and beam management
R1-1805811
LS to RAN1 on Removing RLM-RS Restriction in TS 38.331 ASN.1
RAN2, Samsung
R1-1807132
[Draft] Reply LS on Removing RLM-RS Restriction
Huawei, HiSilicon
1.1.1.2.1 CSI measurement 
R1-1807654
Summary of remaining issues on CSI measurement
ZTE

Agreement
If interference measurement is performed on aperiodic NZP CSI-RS, UE is not expected to be configured with a different aperiodic triggering offset of the NZP CSI-RS for interference measurement from the associated NZP CSI-RS for channel measurement.
Agreement:
For TS38.214, the following text proposal is agreed:

5.2.1.4.2
Report Quantity Configurations

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RSRP’, 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and multiple resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k ([image: image36.png]


) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resources in the corresponding csi-IM-ResourceSet (if configured).
Agreement:
For TS38.214, the following text proposal is agreed:

5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS

---unchanged texts are ommitted-----

-
For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State’s for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI- State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', 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 or semi-persistent located in the same or different CC/DL BWP.
-
A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the CSI triggering state ID in the up to  [image: image37.wmf]TS
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 trigger states with codepoint ‘1’ mapped to the triggering state having the smallest triggering state ID. 
Agreement:
For TS38.214, the following text proposal is agreed:

5.1.4.2
PDSCH resource mapping with RE level granularity

---unchanged texts are ommitted-----
The UE may be configured with a DCI field for triggering the aperiodic ZP-CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config, is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s) configured (up to 2 bits).   Each triggering state none-zero codepoint of ZP CSI-RS trigger in DCI is to triggers one aperiodic ZP-CSI-RS-ResourceSet in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetIds =1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetIds=2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetIds=3. The first state Codepoint ‘00’ is reserved for not triggering aperiodic ZP CSI-RS. 
Agreement
· When DL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DL BWP is switched back.
· Semi-persistent CSI-RS/CSI-IM resource

· semi-persistent ZP CSI-RS resource set

· When UL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the UL BWP is switched back.

· Semi-persistent SRS
Agreement
In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.
R1-1807695
Summary of offline discussion on CSI measurement
ZTE
Agreement:
· Send an LS to RAN2 capturing the following details for non-PMI feedback to correct inaccurate implementation of RAN1 agreements
· RI restriction is supported
· For rank-R port index, the sequence size shall be R, e.g., rank 2-8 includes 2-entry PortIndex8

R1-1807797
[Draft] LS on configuration of non-PMI port index
ZTE
LS is endorsed in R1-1807727
Agreement
An NZP CSI-RS resource set for interference measurement can contain more than one resource.

· The entire resource set is used for interference measurement
· For all the resources configured in an NZP CSI-RS resource set for interference measurement, the total number of port shall be no larger than 18

R1-1805826
Remaining issues on CSI measurement
ZTE

R1-1805949
Remaining issues on CSI measurement
Huawei, HiSilicon

R1-1806042
Remaining issues on CSI measurement
vivo

R1-1806215
Corrections and clarifications for CSI measurement
Ericsson

R1-1806278
Remaining issues on CSI measurement
CATT

R1-1806392
Remaining issues on CSI measurement
Spreadtrum Communications

R1-1806712
Remaining issues on CSI measurement
Samsung

R1-1806786
Remaining issues in CSI measurement
MediaTek Inc.

R1-1806864
Remaining issues on CSI measurement
OPPO

R1-1807339
Maintenance for CSI measurement
Qualcomm Incorporated

1.1.1.2.2 CSI reporting
R1-1807648
Summary of views on CSI reporting v2
Ericsson

Agreement
· To select which reference SCS µ is used to determine Z and Z’ for a CSI report
· Let µDL correspond to the subcarrier spacing of the PDCCH with which the DCI was transmitted, µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and
· For Type B processing capability, µCSI-RS correspond to the subcarrier spacing of the ap-CSI-RS for the CSI report 
· For Type A processing capability, µCSI-RS correspond to the minimum subcarrier spacing of the all aperiodic CSI-RS triggered by the DCI
· To determine Z, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)
· To determine Z’, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)
Agreement
· Make the following corrections in TS 38.214 and 38.212 

· Define CSI report mapping order for PUCCH and PUSCH (including report ordering when applying CSI omission rules) according to CSI reporting priority rule in Section 5.2.5 of 38.214
Agreement
Align CPU occupancy rules so that the CPU is occupied until the last symbol of the PUSCH/PUCCH carrying the report for all cases (except for Type B capability with P/SP CSI-RS where a CPU is always occupied)

Agreement
L1-RSRP reporting is treated as a new Latency Class where the Z’ values follow the reported beam report timing values in capability 2-25 
Conclusion

TRS does not occupy a CPU
Agreement
· For the purpose of simultaneous CSI-RS reception in UE features 2-33, 2-36, 2-40, 2-41 and 2-43, CSI-RS ports within one CSI-RS resource, as well as the CSI-RS resource, are counted N times if the CSI-RS resource is referred by N resource Report settings
Agreement
· For PUSCH-based SP-CSI report setting in activated state, when either UL BWP or DL BWP is switched, the SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state.

Agreement
When a carrier is deactivated, the following resources configured in the carrier in activated state would also be deactivated and needs new activation message to transit back to activated state.
· Semi-persistent CSI-RS/CSI-IM resource
· Semi-persistent CSI reporting on PUCCH
· Semi-persistent SRS
· Semi-persistent ZP CSI-RS resource set

Agreement
Adopt the following TP for TS 38.214 
/************************ Start of Text Proposal **************************/
For each sub-band index s, a 2-bit sub-band differential CQI is defined as:

-
Sub-band Offset level (s) = sub-band CQI index (s) – wideband CQI index
/************************ Unchanged parts omitted**************************/

/************************ End of Text Proposal **************************/

Agreement
Support CSI report based on 1-port CSI-RS, where the number of bits for RI/LI/PMI is 0. Make the corresponding updates in 38.212.
Agreement
The number of CQI fields in UCI is determined only from rank restriction

Agreement
The most recent CSI measurement occasion occurs in DRX Active time for CSI to be reported
Agreement
· Add the following sentences to 38.214 Section 5.2.1.4.2 as the definition of LI:
· “The LI indicates which column of the precoder matrix of the reported PMI corresponds to the strongest layer of the codeword corresponding to the largest reported wideband CQI. If two wideband CQIs are reported and have equal value, the LI corresponds to strongest layer of the first codeword.” 
Agreement
· WB CSI report, the UCI parameter ordering for LI reporting is as follows: CRI → RI → LI (if present) → Padding bits (if present) → PMI → CQI.
· Note: This is already captured in specification
R1-1807810
CSI reporting offline session notes Thursday morning
Ericsson

Agreement
· Remove UE capability FG 2-57 on low latency CSI

· Remove UE capability component 6 in FG 2-35 on Type A/B CSI processing capability

· Refine the UE CSI processing capability as follows
· Define two tables

· Table 1 for the case where only a single CSI report is aperiodically triggered

· Table 1 is defined for low-latency CSI only

Table 1: A-CSI timing requirement 1 with single capability
	SCS 
	Low-latency CSI

	
	CSI only (proposal)

	
	Z(1)
	Z’(1)

	15kHz
	FFS: 10 or 9
	FFS: 8 or 7

	30kHz
	13
	11

	60kHz
	25
	21

	120kHz
	43
	36


· Table 2 for all other cases 

Table 2: A-CSI timing requirement 2
	SCS
	Low-latency CSI

	
	CSI-only 

	
	Z(1)
	Z’(1)

	15kHz
	22
	16

	30kHz
	33
	30

	60kHz
	44
	42

	120kHz
	97
	85



Table 5: A-CSI timing requirement 2 (assuming CRI occupies Ks CPU) proposal
	SCS
	High-Latency CSI

	
	CSI only (proposal)

	
	Z(1)
	Z’(1)

	15kHz
	40
	37

	30kHz
	72
	69

	60kHz
	141
	140

	120kHz
	152
	140


· When X CSI processing units are unoccupied and a single report with low latency CSI class without UL-SCH is triggered 
· Select one of the following alternatives:
· The timing requirements are defined by Z(1) in Table 1

· There is no “advanced UE CSI processing” capability in Rel-15

· This report occupies X CSI processing units

· X is the number of CSI processing units supported by a UE

· Otherwise, the timing requirements are defined by (Z,Z’) in Table 2 and follows the regular CPU occupancy rules

· When a single DCI triggers N >= 1 A-CSI reports RS (each with single CSI-RS resource in the set for channel measurement) ((Zn, Z'n) for report n), but UE only has M<=X unoccupied CSI processing units, UE is only required to update M of the N CSI reports 

· Additionally, CSI for a report n=0,1,…M-1 is not updated if the PUSCH scheduling offset does not give enough CSI calculation time for that CSI report according to  [image: image39.png]


where the reports are indexed according to the priority rule in Section 5.2.5 of TS38.214 

· CPU occupancy rules for Table 2

· When single DCI triggers N>=1 A-CSI reports based on A-CSI-RS (each with single CSI-RS resource in the set for channel measurement), 

· min(M, N) CPUs are occupied from the first symbol after the PDCCH triggering the report until the last symbol of the PUSCH carrying the report

· For A/P/SP CSI reporting based on P/SP CSI-RS

· The CSI reporting setting associated with P/SP CSI-RS/CSI-IM resource is assigned [one or Ks] CSI processing unit and occupy [it or them] from the earliest one of the first symbol of the latest CSI-RS/CSI-IM resource earlier than the corresponding CSI reference resource until the last symbol of the PUSCH/PUCCH carrying the report

· When triggered with a CSI report with a set containing Ks > 1 CSI-RS resources for channel measurement
· For Ks=2, at most 16 CSI-RS ports per CSI-RS resource can be configured

· For 8>=Ks>2, at most 8 CSI-RS ports per CSI-RS resource can be configured
· The CSI report occupies Ks CSI processing units and the latency requirement for each unit is calculated based on (Z, Z') according to the High latency CSI class with the Z values in Table 5
· Simultaneous resources in FG 2-36, 2-40, 2-41, 2-43, 2-33

· In any slot, the number of “active” CSI-RS resources/ports should not exceed the numbers reported in FG2-36, 2-40, 2-41, 2-43, 2-33 

· An NZP CSI-RS resource is active in a duration of time defined as follows:

· For A-CSI-RS, starting from the end of the PDCCH containing the request, and ending at the end of the PUSCH containing the report associated with this A-CSI-RS.

· For SP-CSI-RS, starting from the end of the activation command is applied, and ending at the end of the deactivation command is applied.

· For P-CSI-RS, the activate duration ends when the P-CSI-RS configuration is released.

· Modify UE feature group 2-33 as follows:
	Features
	 

	#
	2-33

	Feature group
	CSI-RS and CSI-IM reception for CSI feedback

	Components
	1. Supported max # of configured NZP-CSI-RS resources per CC
2. Supported max # of ports across all configured NZP-CSI-RS resources per CC
3. Supported max # of configured CSI-IM resources per CC
4. Supported max # simultaneous CSI-RS resources in active BWPs across all CCs

5. Supported max total # of CSI-RS ports in simultaneous CSI-RS resources in active BWPs across all CCs



	Prerequisite feature groups
	2-32

	Need for gNB to know whether the
	Yes

	Consequences if the feature
	CSI acquisition is not supported

	Type (see R2-1712078)
	Type 3

	Need of FDD/TDD differentiation
	N.A.

	Need of FR1/FR2 differentiation
	N.A. 

	RAN5 implication
	 

	Note
	Note: all the candidate values are the range of capability signaling which doesn’t determine whether UE is mandatory to support all the signaling values. 

	Responsible WG
	 

	RAN WG recommendation
	Component-1 candidate values: {from 1 to 32} 

Component-2 candidate values: , further down-select between: Alt.1: {from 4 to 64}, Alt.2: {from 4 to 256}, Alt.3: {from 4 to 256} 

Component-3: candidate values: {1,2,4,8,16,32}

Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)

Component-5: candidate values {8, 16, 24, …, 248, 256}

	TSG-RAN decision
	 


Agreement:
If a UE only has M CPUS available and is triggered with N>M reports, UE shall be required to update the M reports with highest priority according to priority rule in Section 5.2.5 
Agreement
· If UE supports X simultaneous CSI calculations, a UE is not expected to be configured with an aperiodic CSI trigger state containing more than X CSI reports settings across all CCs

Agreement
When single CSI report is not multiplexed with UL-SCH and Z’ timing requirement is not met (but Z condition is met), a UE does not expect to be scheduled with a DCI where the Z’ criterion is not met, and may ignore the DCI
Agreement
· To select which reference SCS µ is used to determine Z and Z’ for a CSI report
· Let µDL correspond to the subcarrier spacing of the PDCCH with which the DCI was transmitted, µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS correspond to the minimum subcarrier spacing of the all aperiodic CSI-RS triggered by the DCI
· To determine Z and Z’, the reference SCS µ corresponds to min(min(µDL, µCSI-RS), µUL)
· Note that subcarrier spacing corresponding to min(min(µDL, µCSI-RS), µUL) should be used for calculation of time interval
Conclusion
For PUSCH-based SP-CSI, each DCI only activates a single trigger state. One codepoint of the CSI request field triggers a single trigger state. The PUSCH-based SP-CSI trigger state definition is kept as is, each trigger states activates a single CSI report setting.

· The same size of CSI request field is used for SP-CSI as for aperiodic CSI and depends on reportTriggerSize. The number of trigger states for SP-CSI and aperiodic CSI does not need to be the same.
Agreement
For PUSCH-based SP-CSI, multiple SP-CSI trigger states are allowed to be simultaneously active. Deactivation of an SP-CSI trigger state is indicated with DCI format 0_1

· UE is not expected to transmit more than one SP-CSI on PUSCH per slot, for all CCs

Agreement
· Use the following DCI fields for SP-CSI activation/deactivation:
Table A: Special field for SP-CSI Activation PDCCH validation

	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'


Table B: Special fields for SP-CSI Deactivation PDCCH Validation

	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	 If higher layer configures RA type 0 only, set to all ‘0’s;
If higher layer configures RA type 1 only, set to all ‘1’s;

If higher layer configures dynamic switch between RA type 0 and 1, then if MSB is’0’, set to all ‘0’s; else, set to all ‘1’s 

	Redundancy version
	set to '00'


Agreement
How to correct CSI reference resource with respect to definition of downlink slot?

· Adopt TP below

<TP for Section 5.2.2.1.1 of TS 38.214>

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

-
it comprises at least one higher layer configured downlink or flexible symbol is configured as a downlink slot for that UE, and

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

</TP>

Agreement
· Add the below sentence to section 5.2.1.5.1 of TS 38.214

· A UE is not expected to receive more than one DCI with CSI request per slot

· Note: editor of TS 38.214 may change the exact wording to reflect the above sentence.

· Note: This applies to Rel-15.

Conclusion
WB Type II CSI on PUSCH (comprising both Part 1 and Part 2) reporting is supported

Conclusion
· 38.212/38.213/38.214 editors to align definition of “CSI report” to mean either a set of PMI/RI/CQI/LI corresponding to one CSI report setting or the physical channel carrying possibly multiple CSIs

· 38.212/38.213/38.214 editors to align definition of single/multiple CQI/PMI to wideband/subband CQI/PMI

Agreement

· When (single or multiple) CSI report(s) is multiplexed with UL-SCH and N2’ criterion is met but Z’’ criterion is not met, the UE drops the CSI, but transmit the UL-SCH without CSI multiplexed on PUSCH

R1-1805827
Remaining issues on CSI reporting
ZTE

R1-1805950
Summary of remaining issues on CSI reporting
Huawei, HiSilicon

R1-1806043
Remaining issues on CSI reporting
vivo

R1-1806216
Corrections and clarifications for CSI reporting
Ericsson

R1-1806279
Remaining issues on CSI reporting
CATT

R1-1806340
Remining issues on CSI reporting
Lenovo, Motorola Mobility

R1-1806393
Remaining issues on CSI reporting
Spreadtrum Communications

R1-1806506
Remaining issues on CSI reporting
Intel Corporation

R1-1806609
Remaining issues on CSI reporting
LG Electronics

R1-1806713
On CSI processing and reporting latency
Samsung

R1-1806714
Issues on CSI reporting
Samsung

R1-1806787
Remaining issues in CSI reporting
MediaTek Inc.

R1-1806848
Remaining issues on CSI reporting
OPPO

R1-1806943
Clarification on aperiodic CSI reporting in CA case
Sharp

R1-1807013
Remaining details on CSI reporting 
InterDigital, Inc.

R1-1807144
Remaining issues on CSI reporting
NTT DOCOMO, INC.

R1-1807179
Remaining issues on CSI reporting
China Unicom

R1-1807183
Remaining issues on CSI reporting
Nokia, Nokia Shanghai Bell

R1-1807340
Maintenance for CSI reporting
Qualcomm Incorporated

1.1.1.2.3 Beam measurement and reporting
R1-1807679
Feature lead summary 2 for beam measurement and reporting
Ericsson

Agreement
Agree to the following text proposal for TS38.213 and TS38.214.
· When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied starting from slot n + 3Nslotsubframe,( + 1.
R1-1807782
Feature lead summary 3 for beam measurement and reporting
Ericsson

Agreement
>>> Text proposal for 38.214 Section 5.2.1.4.3 >>>
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP uses is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].

>>> End text proposal >>>
Agreement

Text proposal for Section 9.2.1 in 38.213

If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by higher layer parameter pucch-ResourceCommon in SystemInformationBlockType1 through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial active UL BWP provided by SystemInformationBlockType1. The PUCCH resource set is provided by higher layer parameter PUCCH-Resource-Common and includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, the UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.
R1-1805828
Remaining issues on beam management
ZTE

R1-1805952
Remaining issues on beam management
Huawei, HiSilicon

R1-1806044
Remaining issues on beam measurement and reporting
vivo

R1-1806120
Ambiguities about PUCCH beam indication
Fujitsu

R1-1806217
Remaining issues for beam measurement and reporting
Ericsson

R1-1806280
Remaining issues on beam management
CATT

R1-1806353
Discussion of remaining details of beam reporting
Lenovo, Motorola Mobility

R1-1806394
Remaining issues on beam management
Spreadtrum Communications

R1-1806507
Remaining Issues on Beam Management
Intel Corporation

R1-1806563
Remaining issues on beam management
Sony

R1-1806610
Remaining issues on beam management
LG Electronics

R1-1806715
Corrections on beam reporting and indication
Samsung

R1-1806788
Remaining issues on beam management
MediaTek Inc.

R1-1806840
Remaining Issues and Text Proposals for Beam Management
OPPO

R1-1806944
Remaining issues on beam management
Sharp

R1-1806983
Remaining details of beam reporting
AT&T

R1-1807014
Remaining issues on beam management 
InterDigital, Inc.

R1-1807126
Discussion on remaining issues of beam management
CHTTL

R1-1807145
Remaining issues on beam management
NTT DOCOMO, INC.

R1-1807184
Remaining issues on beam management
Nokia, Nokia Shanghai Bell

R1-1807210
Remaining issues on beam management
ASUSTEK COMPUTER (SHANGHAI)

R1-1807341
Beam management for NR
Qualcomm Incorporated

1.1.1.2.4 Mechanism to recover from beam failure
Including beamFailureREcoveryTimer related discussion per RAN plenary guidance as in RP-180597
R1-1805802
Reply LS on beam failure recovery
RAN2, Ericsson

R1-1806208
Draft LS reply on beam failure recovery
Ericsson

R1-1806478
Draft Response to LS on Beam Failure Recovery
Intel Corporation

R1-1807129
[Draft] Reply LS on beam failure recovery
Huawei, HiSilicon

R1-1807143
[DRAFT] LS reply on beam failure recovery
NTT DOCOMO, INC.

R1-1807180
Draft LS Response to RAN2 on beam failure recovery
Nokia, Nokia Shanghai Bell

R1-1807834
DRAFT Reply LS on beam failure recovery
Ericsson

LS is endorsed with the following text revisions in R1-1807725
Replace “Concern: NTT DoCoMo (more details on complexity needed), OPPO (complexity from NW/performance perspective should be included)” with “Some companies showed concerns on complexity from NW/performance perspective and additional specification effort.”

R1-1807661
Summary 1 on Remaing issues on Beam Failure Recovery
MediaTek
R1-1807796
Summary 2 on Remaing issues on Beam Failure Recovery
MediaTek

Agreement

· (Working Assumption) If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 

· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.

· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.

· Send LS to RAN2

R1-1807881
[draft] LS on BFR search space configuration
MediaTek
The LS is endorsed in R1-1807883
Working Assumption
In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. 
R1-1805829
Remaining issues on beam recovery
ZTE

R1-1805953
Remaining issues on beam failure recovery
Huawei, HiSilicon

R1-1806045
Remaining issues on mechanism to recover from beam failure
vivo

R1-1806218
Remaining issues for beam recovery
Ericsson

R1-1806281
Remaining issues on beam failure recovery
CATT

R1-1806354
Discussion of remaining details of beam failure recovery
Lenovo, Motorola Mobility

R1-1806359
Discussion on remaining issues on beam failure recovery
CMCC

R1-1806395
Remaining issues on beam failure recovery
Spreadtrum Communications

R1-1806508
Remaining Issues on Beam Failure Recovery
Intel Corporation

R1-1806611
Remaining issues on beam failure recovery
LG Electronics

R1-1806716
Corrections on beam failure recovery
Samsung

R1-1806789
Remaining issues on beam failure recovery
MediaTek Inc.

R1-1806841
Remaining issues and Text Proposal for Beam Failure Recovery
OPPO

R1-1807015
Remaining details on beam failure recovery 
InterDigital, Inc.

R1-1807146
Remaining issues on beam recovery
NTT DOCOMO, INC.

R1-1807159
Remaining issues on beam recovery
ITRI

R1-1807185
Remaining Details on Beam Recovery
Nokia, Nokia Shanghai Bell

R1-1807211
Remaining issues on beam failure recovery procedure
ASUSTEK COMPUTER (SHANGHAI)

R1-1807342
Beam recovery procedures
Qualcomm Incorporated

1.1.1.2.5 CQI and MCS
R1-1807649
Summary of CQI/MCS
AT&T

Agreement (Impact to RAN2 specifications)
Adopt the following text proposal in 38.214

-------------------------------------begin text proposal--------------------------------------

6.1.4.1
Modulation order and target code rate determination

>>> unchanged text omitted <<<
-
for MCS index 0, 1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
-     for MCS index 0, 1, and 28, if higher-layer parameter PUSCH-tp-pi2BPSK is configured, q = 1; otherwise q= 2
-------------------------------------end text proposal--------------------------------------
Include as part of LS to RAN2
Agreement (Impact to RAN2 specifications)
A new RRC parameter, PUSCH-tp-pi2BPSK, needs to be introduced to clarify default capability. The table below provides the parameter values and other details. This parameter is UE optional. 
	Sub-feature Group
	RAN1 Spec
	RAN2 Parent IE
	Parameter Name
	Description
	Values
(default)
	UE/Cell Specific
	Comment

	PUSCH
	38.214
	PUSCH-Config
	PUSCH-tp- pi2PBSK
	For a UE capable of supporting pi/2-BPSK for PUSCH with transform precoding, this parameter configures whether pi/2-BPSK modulation is enabled or disabled for PUSCH with transform precoding.

For a UE not capable of supporting pi/2-BPSK on PUSCH with transform precoding, this parameter is not applicable.
	{enabled, disabled}

(disabled)
	UE specific
	Introduced to clarify default capability.


LS to RAN2 to inform them of the above agreements on pi/2 BPSK is approved in R1-1807720.
R1-1807808
[DRAFT] Signalling Aspects Related to Pi/2 BPSK
Qualcomm
R1-1805951
Remaining issues on CQI and MCS
Huawei, HiSilicon

R1-1806046
Remaining issues for CQI and MCS
vivo

R1-1806214
Remaining issues on CQI and MCS
Ericsson

R1-1806717
Remaining issues on CQI and MCS
Samsung

R1-1806976
Remaining Issues in CQI/MCS
AT&T

R1-1807343
Remaining Issues in MCS
Qualcomm Incorporated

1.1.1.2.6 Other
Including handling simultaneous transmission and reception of different channels and reference signals
R1-1807708
Summary of Multiplexing of Physical Channels and RS
Intel

Agreement
For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL
a. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET

Above agreement applies to both same BWP as well as intra-band CA if spatial QCL is applicable.

For further study until the next meeting

Alt 1: For the case of CSIRS+PDCCH on the same OFDM symbols, if CSI-RS is not configured with spatial QCL, the UE follows the spatial QCL associated with the PDCCH

Alt 2: No need for further definition of UE behavior for the case of CSIRS not configured with spatial QCL overlapping with PDCCH on an OFDM symbol

R1-1807818
Summary of offline on simultaneous transmission and reception of channels/signals
Intel

For further study until the next meeting
For the case of CSIRS+PDSCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL

a. UE is required to decode PDSCH that is overlapping with one or more symbols configured with CSI-RS with repetition=ON
b. Note: The UE is not expected to perform Rx beam refinement on CSIRS symbols configured with CSI-RS with repetition=ON
2. NW configuration should ensure spatial QCL

a. UE is expected to symbol level rate-match PDSCH that is overlapping with one or more symbols on the symbols configured with CSI-RS with repetition=ON
i. DMRS should not be affected by rate matching

3. NW configuration should ensure spatial QCL

a. UE is not expected to receive PDSCH that is overlapping with one or more symbols configured with CSI-RS with repetition=ON
i. DMRS should not be affected by rate matching
For further study until the next meeting

For the case of PDSCH+PDCCH simultaneous RX in case spatial RX is configured and is different between the two channels
· Alt1: CORESET is prioritized 

· spatial QCL associated with CORESET is applied to the PDSCH 

· FFS: PDSCH slot aggregation case

· Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized
R1-1805830
Simultaneous transmission and reception of channels/signals
ZTE

R1-1805955
Remaining issues on simultaneous reception and transmission over CCs and BWPs
Huawei, HiSilicon

R1-1806047
Remaining issues on simultaneous reception of DL/UL physical channels and reference signals
vivo

R1-1806124
Enhancements on Type II CSI Reporting scheme
Fraunhofer IIS

R1-1806219
On simultaneous reception of physical and reference signals across CCs
Ericsson

R1-1806220
On signalling reduction for beam management
Ericsson

R1-1806221
Multi-cell beam recovery
Ericsson

R1-1806282
Simultaneous Tx/Rx of channels and reference signals
CATT

R1-1806355
Discussion of UE behavior related to QCL assumption in CA
Lenovo, Motorola Mobility

R1-1806509
Simultaneous Tx and Rx of physical channels and RS
Intel Corporation

R1-1806510
On UE capability signalling for Type II CSI
Intel Corporation

R1-1806718
Aperiodic beam reporting
Samsung

R1-1806719
Corrections on UL beam management
Samsung

R1-1806720
Simultaneous transmission and reception of physical channels and reference signals
Samsung

R1-1806790
Views on multi-CC QCL assumptions
MediaTek Inc.

R1-1806842
Discussion on simultaneous receptions/transmissions of multiple signals/channels
OPPO

R1-1806892
CSI feedback enhancements for URLLC
Huawei, HiSilicon

R1-1806952
Miscellaneous corrections and clarifications on CSI acquisition
Ericsson

R1-1806953
On OFDM symbol level PDSCH power boosting
Ericsson

R1-1806954
Remaining details on SP CSI activation/deactivatin  on PUSCH
Ericsson

R1-1807128
Further enhancements on CSI reporting and codebook design
Huawei, HiSilicon

R1-1807147
On Type II codebook enhancement
NTT DOCOMO, INC.

R1-1807148
Simultaneous reception of DL/UL physical channels and reference signals
NTT DOCOMO, INC.

R1-1807186
Remaining Details on the CSI Framework
Nokia, Nokia Shanghai Bell

R1-1807187
Remaining Issue on Type II CSI Omission
Nokia, Nokia Shanghai Bell

R1-1807188
On channels multiplexing
Nokia, Nokia Shanghai Bell

R1-1807189
Decoupling DL and UL beam selection
Nokia, Nokia Shanghai Bell

R1-1807190
Discussion on DL and UL beam tracking
Nokia, Nokia Shanghai Bell

R1-1807191
Discussion on PUCCH Beam management
Nokia, Nokia Shanghai Bell

R1-1807192
Discussion on PUSCH Beam Indication
Nokia, Nokia Shanghai Bell

R1-1807193
Joint L1-RSRP Beam Reporting for SSB and CSI-RS
Nokia, Nokia Shanghai Bell

R1-1807194
On Spatial Relation between UL and DL Beams
Nokia, Nokia Shanghai Bell

R1-1807344
Details on  simultaneous reception of PHY channels and RS in FR2
Qualcomm Incorporated

1.1.1.3 Reference signals and QCL
R1-1806222
On DMRS groups in Rel-15
Ericsson

1.1.1.3.1 Multiplexing of different types of RSs
R1-1807657
Feature lead summary of remaining issues for RS multiplexing
Huawei, HiSilicon

Agreement:
TP for Section 6.2.1 in TS 38.214
------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:
If the following change is captured in TS38.213 after Busan meeting, then the red highlighted part can be removed from TS38.214.

6.2.1
UE sounding procedure

<……>

A UE shall not transmit simultaneously SRS resource(s) and PRACH. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).
R1-1805956
Remaining issues on RS multiplexing
Huawei, HiSilicon

R1-1806048
Remaining issues on multiplexing of different types of RSs
vivo

R1-1806223
On multiplexing of different types of RSs
Ericsson

R1-1806721
Remaining issues on RS multiplexing
Samsung

R1-1806807
Remaining issues on multiplexing
MediaTek Inc.

R1-1807293
Discussions on multiplexing of different types of RSs
Mitsubishi Electric Co.

R1-1807345
Maintenance for Multiplexing of RS
Qualcomm Incorporated

1.1.1.3.2 CSI-RS
R1-1807656
Feature lead summary of CSI-RS #0
Huawei, HiSilicon

Agreement (Impact to RAN2 specifications)
Text proposal #3 for Section 5.2.2.3.1 in TS38.214

< Unchanged parts are omitted >
The bandwidth and initial CRB index of a CSI-RS resource within a BWP, as defined in Subclause 7.4.1.5 of [4, TS 38.211], are determined based on the higher layer parameters nrofRBs and startingRB, respectively, within the CSI-FrequencyOccupation IE configured by the higher layer parameter freqBand within the CSI-RS-ResourceMapping IE. Both nrofRBs and startingRB are configured as integer multiples of 4 RBs, and the reference point for startingRB is CRB 0 on the common resource block grid. If 
[image: image40.wmf]start
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, the UE shall assume that the initial CRB index of the CSI-RS resource is 
, otherwise 
. If 
, the UE shall assume that the bandwidth of the CSI-RS resource is 
, otherwise 
. In all cases, the UE shall expect that .
< Unchanged parts are omitted >
Send an LS to RAN2.
Agreement (Impact to RAN2 specifications)
Change the value range of nrofRBs in CSI-RS bandwidth configuration from 24 to maxNrofPhysicalResourceBlocks + 1 and include as part of an LS to RAN2. Ask RAN2 to update the relevant description. 
Send an LS to RAN2.

Agreement
UE expects to be configured with same BWP_info for all CSI-RS resources within one set.
UE expects to be configured with same density for all CSI-RS resources within one set.
Agreement
· For P/SP-CSI-RS, UE expects to be configured with same periodicity for all CSI-RS resources within one set (slot offset can still be different for different CSI-RS resources).

Agreement
Text proposal for Section 5.1.6.1.2 in 38.214

If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition  and configured without the higher layer parameter trs-Info, the UE can only be configured with the same number (1 or 2) of  ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set,
Agreement
UE expects to be configured with same number of ports for all CSI-RS resources within one set.
Agreement
Text proposal for Section 7.4.1.5.2 in TS38.211
< Unchanged parts are omitted >
where the pseudo-random sequence [image: image54.wmf])
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at the start of each OFDM symbol where [image: image56.wmf]f

s,

n

 is the slot number within a radio frame, [image: image57.wmf]l

 is the OFDM symbol number within a slot, and [image: image58.wmf]ID

n

 equals the higher-layer parameter scramblingID.
< Unchanged parts are omitted >

Note: Inside the equation, the number of 14 is replaced as N_symb^slot.
Agreement
Suggest RAN2 to change the value range of firstOFDMSymbolInTimeDomain2 as from 2 to 12 and include as part of an LS to RAN2.
R1-1807843
[Draft] LS on NR CSI-RS
Huawei, HiSilicon

The LS is endorsed in R1-1807881
Agreement
Text proposal for Section 7.4.1.5.1 in 38.211

< Unchanged parts are omitted >
Zero-power and non-zero-power CSI-RS are defined

-
for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3

-
for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission. UE performs the same measurement/reception on channels/RSs except PDSCH regardless of whether they collide with ZP CSI-RS or not.
< Unchanged parts are omitted >
R1-1807717
Feature lead summary of CSI-RS #2
Huawei, HiSilicon
Working Assumption
Text proposal for TS38.214

If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the all search space sets associated with CORESET CORESET are quasi co-located with ‘QCL-Type D’, if ‘QCL-Type D’ is applicable. Furthermore, the UE shall not expect to be configured with CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s). 

R1-1805831
Remaining issues on CSI-RS
ZTE

R1-1805957
Remaining details on CSI-RS design in NR
Huawei, HiSilicon

R1-1806049
Remaining issues on CSI-RS
vivo

R1-1806224
Remaining details on CSI-RS
Ericsson

R1-1806283
Remaining issues on CSI-RS
CATT

R1-1806341
Remaining issues on CSI-RS
Lenovo, Motorola Mobility

R1-1806511
Remaining issues on CSI-RS
Intel Corporation

R1-1806722
Remaining issues on CSI-RS
Samsung

R1-1806808
Remaining issues on CSI-RS
MediaTek Inc.

R1-1806826
Text proposal on CSI-RS design
OPPO

R1-1807195
Common parameters on CSI-RS resource set configuration
Nokia, Nokia Shanghai Bell

R1-1807346
Maintenance for on CSI-RS
Qualcomm Incorporated

1.1.1.3.3 DMRS
R1-1807691
Finalizing PDSCH/PUSCH’s DM-RS for NR Rel-15
Qualcomm

Agreement:
Text proposal for TS38.214:

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 (1/
[image: image59.wmf]DMRS
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[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 
[image: image60.wmf]DMRS

PDSCH

b

 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


...
5.1.6.2  DM-RS reception procedure

...
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM-RS symbol location, and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].

When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2-4, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1-1, 7.3.1.2.2-1-2, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.

When receiving PDSCH scheduled by DCI format 1_0, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
...

6.2.2
UE DM-RS transmission procedure

...

For PUSCH scheduled by DCI format 0_1, the UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 7.3.1.1 of [5, TS38.212] are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
For PUSCH scheduled by DCI format 0_0, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE (
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[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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Agreement
TP for Section 6.2.2 in 38.214:

6.2.2
UE DM-RS transmission procedure

When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and
If frequency hopping is disabled:
-
The UE shall assume dmrs-AdditionalPosition=’pos2’ and up to two additional DM-RS can be transmitted according to PUSCH duration.


If frequency hopping is enabled:
-
The UE shall assume dmrs-AdditionalPosition=’pos1’ and up to one additional DM-RS can be transmitted according to PUSCH duration.
…

Agreement
Text proposals for TS 38.211 Section 6.4.1.1.3 

6.4.1.1.3
Precoding and mapping to physical resources 

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

-
if the higher-layer parameter 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 [5, TS 38.212], Table 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. 
------Unchanged parts are omitted------
Table 6.4.1.1.3-6: PUSCH DM-RS positions 
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 for single-symbol DM-RS and frequency hopping enabled.

	Duration in symbols for each hop
	DM-RS positions 
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Agreement
=========================== Text Proposal for TS38.214   ==============================

5.1.6.2
DM-RS reception procedure

When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition

< Unchanged parts are omitted >
================================= End of Text Proposal ===============================
Agreement
Text proposals for TS 38.214 Section 5.1.6.2

------Unchanged parts are omitted------
5.1.6.2
DM-RS reception procedure

When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition

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

A UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where “1”, “2” and “3” for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
------Unchanged parts are omitted------
Agreement
/************************* Start of Text Proposal for 38.211 ************************/

6.4.1.1.3
Precoding and mapping to physical resources

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

-
if the higher-layer parameter 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], Table 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. If [image: image97.wmf]0
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, dmrs-AdditionalPosition is assumed to be 0.
/******************************* omitted part *******************************/

Table 6.4.1.1.3-5: PUSCH DM-RS time index [image: image98.wmf]l
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	DM-RS duration
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	Supported antenna ports [image: image100.wmf]p
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	Configuration type 1
	Configuration type 2

	single-symbol DM-RS
	0
	0 – 3
	0 – 5

	double-symbol DM-RS
	0, 1
	0 – 7
	0 – 11


/************************** End of Text Proposal for 38.211*************************/

Agreement
For PDSCH/PUSCH mapping type A with 8 symbols duration 
· Support the value in the bracket (additional DMRS in symbol 7 is supported)
For PUSCH mapping type B with 5 symbols duration, 
· Support the value in the bracket (additional DMRS in symbol 4 is supported)
Send an LS to RAN4 to inform them of the potential issue on different power / different antenna (Peng)
R1-1807757
[DRAFT] LS on DMRS positions of PUSCH
vivo

LS is approved in R1-1807726
Conclusion:

No consensus in RAN1 for addressing high PAPR in CP-OFDM DMRS for NR Rel-15.

R1-1807745
Finalizing PDSCH/PUSCH’s DM-RS for NR Rel-15
Qualcomm

Agreement
=============================== Text Proposal for TS38.211 ===============================

6.4.1.1
Demodulation reference signal for PUSCH

6.4.1.1.1
Sequence generation

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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where 
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 is the OFDM symbol number within the slot, 
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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 not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213];
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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;
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 is indicated by the DMRS sequence initialization field in the DCI Format 0_1 in 3GPP TS 38.212 [X] associated with the PUSCH transmission.
< Unchanged parts are omitted >

7.4.1.1
Demodulation reference signals for PDSCH

7.4.1.1.1
Sequence generation

The UE shall assume the sequence [image: image116.wmf]()
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 is defined by
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where [image: image121.wmf]l

 is the OFDM symbol number within the slot, [image: image122.wmf]m
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 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 with the CRC scrambled by C-RNTI or CS-RNTI;
-
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 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI or CS-RNTI;
-
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 is indicated by the DMRS sequence initialization field in the DCI Format 1_1 in 3GPP TS 38.212 [X] associated with the PDSCH transmission.
================================= End of Text proposal  ===============================
R1-1805832
Remaining issues on DMRS
ZTE

R1-1805958
Remaining issues on DMRS design
Huawei, HiSilicon

R1-1806050
Remaining issues on DMRS
vivo

R1-1806225
Remaining issues on DMRS
Ericsson

R1-1806284
Remaining issues on DMRS
CATT

R1-1806396
Reimaining issues on DMRS
Spreadtrum Communications

R1-1806723
Remaining issues on DMRS
Samsung

R1-1806827
Text proposal on DMRS design
OPPO

R1-1806974
Remaining Issues of DMRS for NR
AT&T

Withdrawn

R1-1807149
Remaining details on DM-RS
NTT DOCOMO, INC.

R1-1807196
Further comments on DM-RS for NR physical data channels
Nokia, Nokia Shanghai Bell

R1-1807292
Discussions on DL DMRS
Mitsubishi Electric Co.

R1-1807295
Remaining issues on DL DMRS
KT Corp.

R1-1807347
Maintenance for DMRS
Qualcomm Incorporated

1.1.1.3.4 PT-RS
R1-1807658
Feature lead summary 1 of PT-RS
Ericsson

Agreement
Text proposal for TS 38.214 v15.1.0 Section 5.1.6.3
A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum ModOrder as it reported to support.
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 The UE shall assume that PT-RS is not present when,
-
the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or

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

-
the number of scheduled RBs is smaller than 3, or
-
the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.
-
otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 

Agreement
Text proposal for clause 6.2.3.2 of TS 38.214

The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 01 or if the RNTI equals TC-RNTI.

Agreement
Text proposal for 38.214, section 6.2.3.1 

<unchanged parts 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.

For codebook based uplink transmission, wWhen 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 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 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 .

· Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE 
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[image: image139.wmf]PUSCH

PTRS

a


	
	The number of PUSCH layers ( 
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	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial and non- coherent and non-codebook based
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved


Agreement
Text proposal for Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS 38.211


[image: image141.wmf]

 is the C-RNTI, which can be C-RNTI/SP-CSI C-RNTI/CS-RNTI for DCI-based scheduling, and CS-RNTI for grant-free type 1 transmission.
Conclusion

The TS38.211, 38.214 editors are encouraged to check editorial corrections in R1-1805990 related to PTRS
Agreement
Text proposals for TS 38.211 v15.1.0 Section 7.4.1.2.2

< Unchanged parts are omitted >

If present, the UE shall assume the PDSCH PT-RS is scaled by a factor 
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 to conform with the transmission power specified in clause 4.1 of [6, TS 38.214] and mapped to resource elements 
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when all the following conditions are fulfilled

-
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 is within the OFDM symbols allocated for the PDSCH transmission

-
resource element 
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 is not used for DM-RS, NZP CSI-RS (except for NZP CSI-RS for mobility), ZP CSI-RS, SS/PBCH block,
R1-1805833
Remaining issues on PT-RS
ZTE

R1-1805960
Remaining issues on PT-RS
Huawei, HiSilicon

R1-1805990
Remaining issues on PTRS
Mitsubishi Electric RCE

R1-1806051
Remaining issues on PT-RS
vivo

R1-1806154
Remaining issues on PT-RS
Panasonic Corporation

R1-1806226
Remaining issues on PT-RS
Ericsson

R1-1806285
Remaining issues on PT-RS
CATT

R1-1806397
Remaining issues on PT-RS
Spreadtrum Communications

R1-1806512
Remaining Issues on PT-RS
Intel Corporation

R1-1806612
Text proposals on PT-RS
LG Electronics

R1-1806724
Issues on PT-RS design
Samsung

R1-1806805
Remaining issues on PTRS
MediaTek Inc.

R1-1807150
Remaining details on PTRS
NTT DOCOMO, INC.

R1-1807197
Further comments on PT-RS
Nokia, Nokia Shanghai Bell

R1-1807348
PTRS considerations
Qualcomm Incorporated

1.1.1.3.5 SRS
R1-1807602
Summary of SRS
Sony

Agreement
The two aperiodic SRS resource sets for 1T4R antenna switching can only be allowed to be triggered by one single DCI, which means that the UE shall expect that the two SRS resource sets for 1T4R antenna switching are both configured with the same value of the higher layer parameter aperiodicSRS-ResourceTrigger and with different values of the higher layer parameters slotoffset.
Agreement:
RAN1 has identified the following adjacent TDM combinations of SRS resource configured for antenna switching and other physical channels
· SRS-PUSCH
· PUSCH-SRS
· SRS-PUCCH
· PUCCH-SRS
· RAN1 notes that PUCCH may convey payload with different priorities (e.g., CSI, ACK/NACK), or may have different formats, or PUSCH and PUCCH may use different number of UL symbols
· Send an LS to RAN4 request that they address the issue of antenna switching in such adjacent combinations in RAN4 spec
· RAN1 does not plan to introduce scheduling restrictions on back to back SRS antenna switching and PUSCH/PUCCH channel unless serious concerns are identified in RAN4
R1-1807754
[DRAFT] LS on adjacent TDM combinations of SRS for antenna switching and other UL physical channels
Qualcomm

LS is agreed in R1-1807722
Agreement:
For a SRS resource set, 

· a UE is not expected to be configured with multiple SRS resources with different periodicities within a SRS resource set.

Agreement
New text in Section 6.2.1.3 in 38.214: 

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

Agreement
Text proposal for section 6.2.1.3 of 38.214

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 indicating indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with one uplink carrier. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwichFromCarrier indicating the switching from carrier c2 which is configured for PUSCH/PUCCH transmission in the case that switching-from carrier is from the serving cell configured with two uplink carriers. 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), uplink transmission is interrupted the UE temporarily suspends the uplink transmission on carrier c2.
Agreement:
Text proposal for section 6.2.1.3 of 38.214 (remove brackets)

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.
· 38.214 editor to check the higher layers parameters SystemInformationBlockType0, SystemInformationBlockType1
R1-1807716
Summary of SRS
Sony
Agreement
Make the following changes:
· Change the title of Section 6.2.1.2 in 38.214 as follows

6.2.1.2 UE antenna switching UE sounding procedure for DL CSI acquisition

· Support following change in UE capability 2-55 (SRS Tx Switch)

Component-1 is a list of TRx  pairs, candidates are {1T2R, 1T4R, 2T4R, 1T4R/2T4R, T=R}

Agreement
>>> Text proposal for 38.214 Section 6.2.1.2 >>>
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-
up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has with two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and where the SRS port pair of the second resource in the set is associated with a different UE antenna port pair than the SRS port pair of the first resource in the same set, or


-
up to one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to “periodic” or “semi-persistent”, withwith four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and where the SRS port of each resource in the set is associated with a different UE antenna port, and or 

zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to “aperiodic” and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet, or, 
-
up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4
and a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the SRS resource of a set are transmitted in the same slot. In this case, the guard period is in-between the SRS resources of the set. 

If the UE indicates support of “1T4R/2T4R” antenna switching and is configured with SRS sets with SRS-SetUse set as “antenna switching”, the UE is only expected to be configured with same number of SRS ports, either one or two, for all SRS resources in the sets. 

The UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same slot, if the UE indicates support of “1T2R, 1T4R, 2T4R, or 1T4R/2T4R” antenna switching, otherwise the UE does not expect to be configured or triggered more than one SRS resource set with SRS-SetUse set as “antenna switching” in the same symbol. 

Agreement
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214 v15.0.0

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 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 SRS-SetUse set to ‘antenna switching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.

…

--------------------------------------------------------End text proposal----------------------------------------------------------
For Type-B SRS switching across CCs, similar revisions to be made by the editor.

Agreement
Change in Section 6.2.1 of 38.214:

“-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, or of the latest aperiodic CSI-RS. If the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. “

Agreement
The following text proposal is agreed.

============= Text Proposal in 6.4.1.4.2 in 38.211 ======================
if SRS-GroupSequenceHopping equals ’groupHopping’, group hopping but not sequence hopping shall be used and 
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where the pseudo-random sequence 
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 at the beginning of each radio frame.

============= End of Text Proposals in 38.211 ======================
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Agreement
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.211 v15.0.0

6.4.1.4.3
Mapping to physical resources

If 
[image: image153.wmf]SRS

hop

B

b

<

, frequency hopping is enabled and the frequency position indices 
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 is given by Table 6.4.1.4.3-1,
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and where 
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--------------------------------------------------------End text proposal----------------------------------------------------------
Agreement
For intra-slot SRS antenna switching, during the gap of Y symbol(s), the same priority rules for SRS and other uplink channels are applicable.

Agreement (RRC impact)
Up to maxNrofSRS-TriggerStates-1 SRS triggering states can be configured for one SRS resource set.

· As part of LS sent to RAN2
R1-1807827
[DRAFT] LS on aperiodic SRS
ZTE

The LS is endorsed in R1-1807882
R1-1805834
Remaining issues on SRS
ZTE

R1-1805959
Remaining details of SRS design
Huawei, HiSilicon

R1-1806052
Remaining issues on SRS
vivo

R1-1806227
Remaining issues on SRS
Ericsson

R1-1806286
Remaining issues on SRS
CATT

R1-1806360
Discussion on remaining issues on SRS
CMCC

R1-1806513
Remaining issues on SRS
Intel Corporation

R1-1806564
Remaining issues on SRS
Sony

R1-1806613
Remaining issues on SRS
LG Electronics

R1-1806725
Remaining issues on SRS
Samsung

R1-1806791
Remaining issues in SRS
MediaTek Inc.

R1-1806828
Remaining issues on SRS design
OPPO

R1-1806945
Remaining issues on SRS
Sharp

R1-1807198
SRS resource configuration for antenna switching
Nokia, Nokia Shanghai Bell

R1-1807349
Maintenance for SRS
Qualcomm Incorporated

1.1.1.3.6 TRS 
R1-1805808
LS on Removal of csi-RS-for-tracking from TCI-State
RAN2, ZTE

R1-1805838
[Draft] Reply LS on removal of CSI-RS-for-tracking from TCI-State
ZTE

LS is endorsed in R1-1807723
R1-1807668
Summary #1 for TRS
MediaTek

Agreement
Aperiodic TRS is supported for FR1 as a UE optional feature capability with separate FR1/FR2 indication
· There are no additional specification details introduced to the existing FR2 design

Note: MediaTek has concerns on the usefulness of this feature for FR1

R1-1807798
Summary #2 for TRS
MediaTek

Agreement
A UE is not expected to be configured with CSI-ReportConfig with the higher layer parameter reportQuantity set to other than ‘none’ for aperiodic CSI-RS resource set configured with TRS info
Agreement
· CSI-RS resource set with TRS info configured with periodic CSI-RS resources has no linkage to any of the reporting settings

Agreement
Text Proposal for 5.1.6.1.1 38.214:

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. 

Agreement
· 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
· Note: Huawei has concerns on the UE complexity due to lack of restriction on subcarrier location but for the progress of NR completion, will accept the above compromise
R1-1805835
Remaining issues on TRS
ZTE

R1-1805962
Further discussion on introducing aperiodic TRS
Huawei, HiSilicon

R1-1806053
Remaining issues on TRS
vivo

R1-1806228
Remaining issues on TRS
Ericsson

R1-1806398
Remaining issues on TRS
Spreadtrum Communications

R1-1806514
Remaining Issues on TRS
Intel Corporation

R1-1806614
Text proposals on TRS
LG Electronics

R1-1806726
Remaining issues on TRS
Samsung

R1-1806806
Remaining issues on TRS
MediaTek Inc.

R1-1806843
Remaining Issues and Text Proposal for TRS
OPPO

R1-1807199
Remaining details of TRS design
Nokia, Nokia Shanghai Bell

Withdrawn

R1-1807350
Remaining issues on TRS
Qualcomm Incorporated

1.1.1.3.7 QCL
R1-1807664
Feature lead summary on QCL
Nokia, Nokia Shanghai Bell 

Agreement
The following working assumption on DM-RS antenna ports is confirmed.

---- Unchanged parts omitted----

4.4.1 Antenna ports

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

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

---- Unchanged parts omitted----

Agreement
The following text proposal is agreed

---- Unchanged parts omitted, section 7.2 of 38.211----

7.2
Physical resources

The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.

The following antenna ports are defined for the downlink:

-
Antenna ports starting with 1000 for PDSCH

-
Antenna ports starting with 2000 for PDCCH

-
Antenna ports starting with 3000 for channel-state information reference signals

-
Antenna ports starting with 4000 for SS/PBCH block transmission

A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
The UE may assume that antenna ports within a CSI-RS resource are QCL with QCL Type A, Type D (when applicable) and average gain. The UE may assume that DMRS ports associated with a PDSCH are QCL with QCL Type A, Type D (when applicable) and average gain.

---- Unchanged parts omitted----
Agreement
The following text proposal is agreed.

---- Unchanged parts omitted, section 10.1 of 38.213----

The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the control resource set configured by pdcch-ConfigSIB1 in MasterInformationBlock and for corresponding PDSCH receptions, and the corresponding SS/PBCH block  are quasi co-located with respect to average gain and ‘QCL-typeA’ and ‘QCL-typeD’, , when applicable. The value for the DM-RS scrambling sequence initialization is the cell ID. A subcarrier spacing is provided by higher layer parameter subCarrierSpacingCommon in MasterInformationBlock.
---- Unchanged parts omitted ----
Agreement
The following text proposal is agreed.

---- Unchanged parts omitted ----

The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot [image: image161.png]Subframe,y
n + 3NSU2F



. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable.
---- Unchanged parts omitted ----
Agreement:
The QCL signalling in red are additionally agreed.

	QCL linkage for above 6GHz after RRC
	signalling

	SSB ( TRS w.r.t average delay, Doppler shift, spatial RX parameters
	QCL type: C + D

	TRS ( CSI-RS for BM w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation 
	QCL type: A + D

	TRS ( CSI-RS for CSI w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A

	TRS ( DMRS for PDCCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A + D

	TRS ( DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
	QCL type: A + D

	SSB ( CSI-RS for BM w.r.t. average delay, Doppler shift, spatial RX parameters
	QCL type: C+D 

	SSB ( CSI-RS for CSI w.r.t, spatial RX parameters
	QCL type: D 

	SSB ( DMRS for PDCCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D

	SSB ( DMRS for PDSCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
	QCL type: A+D

	CSI-RS for BM ( DMRS for PDCCH w.r.t. spatial RX parameters
	QCL type: D

	CSI-RS for BM ( DMRS for PDSCH w.r.t., spatial RX parameters
	QCL type: D

	CSI-RS for CSI ( DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters; Note: QCL parameters may not be derived directly from CSI-RS for CSI
	QCL type: A+D

	CSI-RS for BM ( CSI-RS for TRS/BM/CSI w.r.t. spatial RX parameters
	QCL type: D 


Agreement
Note: For all the tables below, if a row has the same RS type, same RS ID should be assumed.

If a CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE should only expect the following two possible configurations of the higher layer parameter TCI-State:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1*
	SS/PBCH Block
	QCL-TypeC
	SS/PBCH Block
	QCL-TypeD

	2*
	SS/PBCH Block
	QCL-TypeC
	CSI-RS (BM)
	QCL-TypeD


* If QCL type-D is applicable, DL RS2 and QCL type-2 shall be configured for the UE
If a CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition, the UE should only expect the following three possible configurations of the higher layer parameter TCI-State:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1**
	TRS
	QCL-TypeA
	SS/PBCH Block
	QCL-TypeD

	2**
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3*
	TRS
	QCL-TypeB
	
	


* If QCL type-D is not applicable

** If QCL type-D is applicable, DL RS2 and QCL type-2 shall be configured for the UE
If a CSI-RS resource in a NZP-CSI-RS-ResourceSet is configured with higher layer parameter repetition, the UE should only expect the following three configurations of the higher layer parameter TCI-State:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3
	SS/PBCH Block
	QCL-TypeC
	SS/PBCH Block
	QCL-TypeD


For the next two tables, if QCL type-D is applicable, DL RS2 and QCL type-2 shall be configured for the UE except for the default case (fourth row in the two tables below). If TRS for downlink is used for QCL type-D, the TRS must have an SSB or CSI-RS for BM as source RS for QCL type-D.
For the DM-RS of PDCCH, the UE should only expect the following three configurations of the higher layer parameter TCI-State while the fourth configuration is valid as default, before TRS is configured:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3**
	CSI-RS (CSI)
	QCL-TypeA
	
	

	4*
	SS/PBCH Block*
	QCL-TypeA
	SS/PBCH Block*
	QCL-TypeD


* Before TRS configured. Note: this is not a TCI state, rather a valid QCL assumption

**Note: Only when QCL type-D is not applicable

For the DM-RS of PDSCH, the UE should only expect the three following configurations of the higher layer parameter TCI-State while the fourth is valid by default, before TRS is configured:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3**
	CSI-RS (CSI)
	QCL-TypeA
	CSI-RS (CSI)
	QCL-TypeD

	4*
	SS/PBCH Block*
	QCL-TypeA
	SS/PBCH Block*
	QCL-TypeD


* Before TRS configured. Note: this is not a TCI state, rather a valid QCL assumption

** Note: QCL parameters may not be derived directly from CSI-RS (CSI)
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