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	Reason for change:
	Correction on enhancements on Multi-beam Operation

In clause 5.1.5, as summarized in R1-2205316, directly applying the indicated DLorJointTCIState and/or UL-TCIState in the activation command, if only one TCI codepoint is activated in MAC-CE level, has been agreed, the corresponding UE behavior is missing in the specification. 

In clause 5.1.5, as summarized in R1-2205630, SSB having a PCI different from the serving cell can be a source RS for CSI-RS for BM. However, it should be applicable for periodic TRS as well. Otherwise, inter BM will not be able to support control and data reception from an additional cell.

In clause 5.1.5, as summarized in R1-2205630, it is specified that BAT is counted from PUCCH with HARQ-ACK. However, in case that HARQ-ACK is conveyed on PUSCH (i.e. UCI on PUSCH), the current text is not clear whether BAT is counted from the last symbol of the PUSCH.

In clause 5.1.5, as summarized in R1-2205316, the higher layer parameter additionalPCI-r17 doesn’t align with those in TS38.214 to specify the different physical cell ID with which the activated TCI states corresponding to two coresetPoolIndex can be associated.

In clause 5.2.1.4, as summarized in R1-2205316, the higher layer parameter cri-RSRP-CapabilityIndex-r17 does not align with those in TS38.214.

In clause 5.2.1.4.3, as summarized in R1-2205316, the mapping rule captured in the current version is misaligned with the latest version of RRC parameters.

Correction on Further Enhanced multi-TRP operation

In clause 5.2.1.4, as summarized in R1-2205490, the following agreement was achieved in RAN1#109-e meeting and needs to be captured in the specification:

Agreement
When groupBasedBeamReporting-r17 in CSI -ReportConfig is configured, CRI (s) are not reported when the corresponding resource set is configured with repetition “on”.

In clause 6.1.1.2, as summarized in R1-2205276, for mTRP non-codebook based PUSCH transmission, it is not clear the configuration of only one NZP CSI-RS resource per SRS resource set.

In clause 6.1.2.1, as summarized in R1-2205458, for mTRP PUSCH UCI multiplexing, mainly for PUSCH repetition type B, if the number of PT-RS ports is different for different actual repetitions, the number of coded REs for UCI can be different, and this is not in line with the agreed mechanism.

In clause 6.2.3.1, as summarized in R1-2205276, for mTRP PUSCH transmission, when the second PTRS-DMRS association field is configured, the association between UL PT-RS port(s) and DM-RS port(s) for PUSCH associated to two SRS resource sets should be signalled by the first and the second PTRS-DMRS association field in DCI format 0_1 and DCI format 0_2 respectively. This configuration was not included in the TS 38.214.

Correction on Enhancements on Multi-TRP inter-cell operation

In clause 5.1.4 and 5.1.6.2 as summarized in R1-2205596, in RAN1#104-e, the following agreement on PDSCH/PDCCH rate matching was agreed
Agreement
Scheme1: PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB with the same PCI

However, in current specification it is not corectly captured. In RAN1#109-e, 2 text proposals addressing rate matching issue are agreed, which clarified that the matching is associated with either additional PCI or serving cell PCI.

Correction on High Speed Train operation

In clause 5.1, as summarized in R1-2205536, the combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH is supported as an optional UE feature [nonSfnPdsch-sfnPdcch]. Meanwhile, the combination of Rel-17 SFN PDCCH TRP-based pre-compensation and single-TRP PDSCH is not supported. However, in the current TS 38.214, the description of these mentioned combinations has not been captured.

In clause 5.2.1.5.1, as summarized in R1-2205286, the text description for specifying the TCI state for the reception of the aperiodic CSI-RS when the CORESET with lowest ID is indicated with two TCSI states has extra “if” wording which is not required

Correction on enhancements on SRS flexibility, coverage and capacity

In clause 6.2.1, as summarized in R1-2205261, in Rel-17, start RB hopping was supported for partial sounding. Accordingly, a new parameter was introduced to define the hopping pattern. In 38.211, the hopping pattern is denoted as k_"hop" , while in 38.214, the hopping pattern is denoted as k_"hopping" . So it’s necessary to align it in the different spec.
In clause 6.2.1.1, as summarized in R1-2205261, when R is larger than 2, the wording “pair” is conflicting with R>2 adjacent OFDM symbols since a pair of symbols indicates two symbols.
In clause 6.2.1.2, as summarized in R1-2205261, for antenna switching T=R case, in Rel-15, up to two SRS resource sets are supported, including 2 periodic, or two aperiodic, or 1 periodic+1 aperiodic, etc. In Rel-17, when UE has the capability of “Maximum 2 SP and 1 periodic SRS sets for antenna switching”, the legacy configurations should be maintained, i.e., the configurations of 2 periodic, or 2 aperiodic, or 1 periodic+1 aperiodic should be supported. However, the mentioned legacy SRS configurations are missing for Rel-17 UE in the current wording of spec.  
In clause 6.2.1.2, as summarized in R1-2205261, the capability for antenna switching with xTyR is denoted as “txry” in Rel-16. In Rel-17, '1t8r' for 1T8R, '2t6r' for 2T6R, '2t8r' for 2T8R, '4t8r' for 4T8R are used in the spec, which is not aligned with that for xTyR in Rel-16.
In clause 6.2.1.2, as summarized in R1-2205538, there is no agreement in RAN1 that the maximum number of configured SRS resource sets with antenna switching usage can be up to 4 for 1T2R/2TR.
Correction on Further Enhanced Type II Port Selection codebook and CSI reporting for DL multi-TRP

In clasue 5.2.3, as summarized in R1-2205196, Further Enhanced Type II Port Selection CSI feedback are given in Clause 5.2.2.2.7. However, it is inaccurately referred as Clause 5.2.2.2.5 in Clause 5.2.3 on CSI reporting using PUSCH in 38.214.
 

	
	

	Summary of change:
	Correction on enhancements on Multi-beam Operation

In clause 5.1.5, as summarized in R1-2205316, captured the UE behavior in the case that the activation command maps DLorJointTCIState and/or UL-TCIState to only one TCI codepoint.

In clause 5.1.5, as summarized in R1-2205630, on inter-cell beam management, the following QCL Types are additionally supported:
· For a TCI state configured for periodic TRS,
· SS/PBCH block associated with additional PCI w.r.t. QCL-TypeC + the same SS/PBCH w.r.t. QCL-TypeD
· SS/PBCH block associated with additional PCI w.r.t. QCL-TypeC + CSI-RS for BM w.r.t. QCL-TypeD
· For a TCI state configured for CSI-RS for CSI,
· TRS w.r.t. QCL-TypeA + SS/PBCH block associated with additional PCI w.r.t. QCL-TypeD

In clause 5.1.5, as summarized in R1-2205630, added the case that HARQ-ACK is conveyed on PUSCH, i.e., UCI on PUSCH.

In clause 5.1.5, as summarized in R1-2205316, updated the parameter NumberOfAdditionalPCI.

In clause 5.2.1.4.3, as summarized in R1-2205316, clarified the mapping rule between SSB index and PCI index for inter-cell L1-RSRP measurement.

In clause 5.2.1.4, as summarized in R1-2205316, update the parameter cri-RSRP-Capability[Set]Index. 

Correction on Further Enhanced multi-TRP operation

In clause 5.2.1.4, as summarized in R1-2205490, clarified the reporting behavior of UE when the higher layer parameter repetition of one resource set is set to “on” to capture the agreement mention in the above section.

In clause 6.1.1.2, as summarized in R1-2205276, clarified that the only one NZP CSI-RS resource for each of the SRS resource set(s).

In clause 6.1.2.1, as summarized in R1-2205458, added text capturing the related changes. Text proposal is additionally correcting an editorial change on the RRC parameter “CSI-AssociatedReportConfigInfo”.

In clause 6.2.3.1, as summarized in R1-2205276, added “(s)” to reflect the second PTRS-DMRS association field.

Correction on Enhancements on Multi-TRP inter-cell operation

In clause 5.1.6.2, as summarized in R1-2205596, for PDSCH resource mapping and DM-RS reception procedure, it is clarified that in the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI.

In clause 5.1.6.2, as summarized in R1-2205596, for PDSCH resource mapping and DM-RS reception procedure, it is clarified that in the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI.

Correction on High Speed Train operation

In clause 5.1, as summarized in R1-2205536, to describe the combination of SFN PDCCH scheme 1 and single-TRP PDSCH is supported, and the combination of SFN PDCCH TRP-based pre-compensation and single-TRP PDSCH is not supported.

In clause 5.2.1.5.1, as summarized in R1-2205286, the word “if” after the else condition should be deleted.

Correction on enhancements on SRS flexibility, coverage and capacity

In clause 6.2.1, as summarized in R1-2205261, clarified that the hopping pattern is denoted as  to keep alignment with TS38.211.

In clause 6.2.1.1, as summarized in R1-2205261, changed “pair” to “set” to avoid the confliction between “pair” and R adjacent symbols in TS38.214.

In clause 6.2.1.2, as summarized in R1-2205261, clarified that the configurations of 2 periodic, or 2 aperiodic, or 1 periodic+1 aperiodic should be supported when the UE has the capability of “Maximum 2 SP and 1 periodic SRS sets for antenna switching”.

In clause 6.2.1.2, as summarized in R1-2205261, changed “ '1t8r' for 1T8R, '2t6r' for 2T6R, '2t8r' for 2T8R, '4t8r' for 4T8R” to “ 't1r8' for 1T8R, 't2r6' for 2T6R, 't2r8' for 2T8R, 't4r8' for 4T8R” in TS38.214.

In clause 6.2.1.2, as summarized in R1-2205538, clarified that for 1T2R/2T4R antenna switching, up to 3 SRS resource sets can be configured with different resource type if the UE supports either [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] or [extension of aperiodic antenna switching SRS configuration].

Correction on Further Enhanced Type II Port Selection codebook and CSI reporting for DL multi-TRP

In clasue 5.2.3, as summarized in R1-2205196, the brackets for CSI resource pair configuration for Multi-TRP CSI measurement were removed to avoid ambiguous understanding of supported values.


	
	

	Consequences if not approved:
	Correction on enhancements on Multi-beam Operation

In clause 5.1.5, UE behaviour of mapping DLorJointTCIState and/or UL-TCIState to only one TCI codepoint is unclear. 

In clause 5.1.5, Using SSB from TRP with additional PCI from serving cell as a reference RS is unclear in QCL chain for TCI configuration.

In clause 5.1.5, TCI application timing is unclear for the case the HARQ-ACK is conveyed on PUSCH. 

In clause 5.1.5, higher-layer parameter misalignment between 38.214 and 38.331.
In clause 5.2.1.4, higher-layer parameter name misalignment between 38.214 and 38.331.

In clause 5.2.1.4.3, unclear how to determine the mapping rule between the SSB index and PCI index.

Correction on Further Enhanced multi-TRP operation

In clause 5.2.1.4, ambiguity in UE behavior of reporting L1-RSRP would happen.

In clause 6.1.1.2, ambiguity when configuring NZP CSI-RS resource for mTRP non-codebook based PUSCH transmission.

In clause 6.1.2.1, when CSI report(s) are transmitted on two actual PUSCH repetitions, those actual repetitions may have a different number of REs.

In clause 6.2.3.1, ambiguity when associating UL PT-RS port(s) and DM-RS port(s).

Correction on Enhancements on Multi-TRP inter-cell operation

In clause 5.1.4 and 5.1.6.2, the specification is not clear on how PDSCH/DM-RS is rate matched in the case of intercell mTRP operation.

Correction on High Speed Train operation

In clause 5.1, current RAN1 agreement will not have been correctly reflected in specification and it would impact UE complexity and reception.

In clause 5.2.1.5.1, if there is no other DL signal with indicated TCI state in the same symbols as the CSI-RS, the UE should apply the first one of two TCI states indicated for the CORESET with the lowest CORESET ID. If the word “if” is not deleted, the case when UE applies the first TCI state of the CORESET with lowest ID is not clear in specification.

Correction on enhancements on SRS flexibility, coverage and capacity

In clause 6.2.1, the parameter name for start RB hopping pattern is not aligned in 38.211 and 38.214, which may lead to the misunderstanding.

In clause 6.2.1.1, unclear specification.

In clause 6.2.1.2, for T=R, the legacy configurations of 2 periodic, or 2 aperiodic, or 1 periodic+1 aperiodic are missing for Rel-17 UE with the capability of “Maximum 2 SP and 1 periodic SRS sets for antenna switching”.

In clause 6.2.1.2, the parameter of UE’s capability in TS38.214 for 1T8R, 2T6R, 2T8R, and 4T8R would not be aligned with the specs for UE’s capability.

In clause 6.2.1.2, forced to support maximum of 4 SRS resource sets which is not approved by any RAN1 agreements.

Correction on Further Enhanced Type II Port Selection codebook and CSI reporting for DL multi-TRP

In clause 5.2.3, unclear specification.
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[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc100147360]<omitted text>
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc100147343]5.1	UE procedure for receiving the physical downlink shared channel
<omitted text>
When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
-	if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or
-	otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and
the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for the PDSCH as defined in clause 5.1.5.
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE is expected to be configured with sfnSchemePdsch set to 'sfnSchemeA' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', if the PDSCH is scheduled by DCI format 1_1/1_2. 
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE is expected to be configured with sfnSchemePdsch set to 'sfnSchemeB' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', if the PDSCH is scheduled by DCI format 1_1/1_2.
When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch, the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in all DL BWP within a CC other than initial BWP, and the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in all CCs in a same frequency band if the UE is configured with CA. 
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
[bookmark: _Hlk39314234]‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE
<omitted text>
[bookmark: _Toc11352093][bookmark: _Toc20317983][bookmark: _Toc27299881][bookmark: _Toc29673146][bookmark: _Toc29673287][bookmark: _Toc29674280][bookmark: _Toc36645510][bookmark: _Toc45810555][bookmark: _Toc100147357]5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted. 
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of the candidate SS/PBCH blocks corresponding to SS/PBCH block indices provided by ssb-PositionsInBurst as described in Clause 4.1 of [6, TS 38.213].
<omitted text>
5.1.5	Antenna ports quasi co-location
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability maxNumberConfiguredTCIstatesPerCC. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH, the DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
[bookmark: _Hlk500800106][bookmark: _Hlk500784100]-	'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'typeB': {Doppler shift, Doppler spread}
-	'typeC': {Doppler shift, average delay}
-	'typeD': {Spatial Rx parameter}
The UE can be configured with a list of up to 128 DLorJointTCIState configurations, within the higher layer parameter PDSCH-Config for providing a reference signal for the quasi co-location for DM-RS of PDSCH and DM-RS of PDCCH in a CC, for CSI-RS, and to provide a reference, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS. 
If the DLorJointTCIState or UL-TCIState configurations are absent in a BWP of the CC, the UE can apply the DLorJointTCIState or UL-TCIState configurations from a reference BWP of a reference CC. The UE is not expected to be configured with TCI-State, SpatialRelationInfo or PUCCH-SpatialRelationInfo, except SpatialRelationInfoPos in a CC in a band, if the UE is configured with DLorJointTCIState or UL-TCIState in any CC in the same band. The UE can assume that when the UE is configured with TCI-State in any CC in the CC list configured by simultaneousTCI-UpdateList1-r16, simultaneousTCI-UpdateList2-r16, simultaneousSpatial-UpdatedList1-r16, or simultaneousSpatial-UpdatedList2-r16, the UE is not configured with DLorJointTCIState or UL-TCIState in any CC within the same band in the CC list.
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or 6.1.3.x of [10, TS 38.321], used to map up to 8 TCI states and/or pairs of TCI states, with one TCI state for DL channels/signals and one TCI state for UL channels/signals to the codepoints of the DCI field 'Transmission Configuration Indication' for one or for a set of CCs/DL BWPs, and if applicable, for one or for a set of CCs/UL BWPs. When a set of TCI state IDs are activated for a set of CCs/DL BWPs and if applicable, for a set of CCs/UL BWPs, where the applicable list of CCs is determined by the indicated CC in the activation command, the same set of TCI state IDs are applied for all DL and/or UL BWPs in the indicated CCs. If the activation command maps DLorJointTCIState and/or UL-TCIState to only one TCI codepoint, the UE shall apply the indicated DLorJointTCIState and/or UL-TCIState to one or to a set of CCs /DL BWPs, and if applicable, to one or to a set of CCs /UL BWPs once the indicated mapping for the one single TCI codepoint is applied as described in [11, TS 38.133].
[bookmark: _Hlk86865630]When the bwp-id or cell for QCL-TypeA/D source RS in a QCL-Info of the TCI state configured with DLorJointTCIState is not configured, the UE assumes that QCL-TypeA/D source RS is configured in the CC/DL BWP where TCI state applies.
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, the UE with activated DLorJointTCIState or UL-TCIState  receives DCI format 1_1/1_2 providing indicated DLorJointTCIState or UL-TCIState for a CC or all CCs in the same CC list configured by simultaneousTCI-UpdateList1-r17, simultaneousTCI-UpdateList2-r17, simultaneousTCI-UpdateList3-r17, simultaneousTCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
After a UE receives an initial higher layer configuration of more than one DLorJoint-TCIState and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
After a UE receives an initial higher layer configuration of more than one DLorJoint-TCIState or UL-TCIState and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one DLorJoint-TCIState  as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
After a UE receives a higher layer configuration of more than one DLorJoint-TCIState or UL-TCIState as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying an indicated TCI state from the configured TCI states: 
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
If a UE receives a higher layer configuration of a single DLorJoint-TCIState, that can be used as an indicated TCI state, the UE obtains the QCL assumptions from the configured TCI state for DM-RS of PDSCH and DM-RS of PDCCH, and the CSI -RS applying the indicated TCI state. 
If a UE receives a higher layer configuration of a single DLorJoint-TCIState or UL-TCIState, that can be used as an indicated TCI state, the UE determines an UL TX spatial filter, if applicable, from the configured TCI state for dynamic-grant and configured-grant based PUSCH and PUCCH, and SRS applying the indicated TCI state.
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information or a PUSCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, and the UE is receiving a DCI carrying the TCI-State indication and without DL assignment, the UE does not expect that the number of indicated SLIVs in the row of the pdsch-TimeDomainAllocationListForMultiPDSCH-r17 by the DCI is more than one.
[bookmark: _Hlk500953403][bookmark: _Hlk89257737]If the UE is configured with SSB-MTC-AddtionalPCI[NumberOfAdditionalPCI] and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE receives an activation command for CORESET associated with each coresetPoolIndex, as described in clause 6.1.3.14 of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP. When a set of TCI state IDs are activated for a coresetPoolIndex, the activated TCI states corresponding to one coresetPoolIndex can be associated with one physical cell ID and activated TCI states corresponding to another coresetPoolIndex can be associated with another physical cell ID.
<omitted text>
For a periodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block where SS/PBCH block may have a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell, or
-	'typeC' with an SS/PBCH block and, when applicable,'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, where SS/PBCH block may have a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell..
For periodic/semi-persistent CSI-RS, the UE can assume that the indicated DLorJointTCIState is not applied.
For an aperiodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates qcl-Type set to 'typeA' with a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, qcl-Type set to 'typeD' with the same periodic CSI-RS resource.
For a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s): 
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with an SS/PBCH block, where SS/PBCH block may have a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info when 'typeD' is not applicable.
For a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block, the reference RS may additionally be an SS/PBCH block having a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell.
For the DM-RS of PDCCH, the UE shall expect that a TCI-State or DLorJointTCIState except an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
When a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', and CORESET is activated with two TCI states, the UE shall assume that the DM-RS port(s)of the PDCCH in the CORESET is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePdcch set to 'sfnSchemeB', and a CORESET is activated with two TCI states, the UE shall assume that the DM-RS port(s)of the PDCCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
For the DM-RS of PDSCH, the UE shall expect that a TCI-State or DLorJointTCIState except an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or
-	typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
For the DM-RS of PDCCH, the UE shall expect that an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
For the DM-RS of PDSCH, the UE shall expect that an indicated DLorJointTCIState indicates one of the following quasi co-location type(s) if the UE is configured [TCI-State](s) with [tci-StateId_r17]:
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
When a UE is configured with sfnSchemePdsch set to 'sfnSchemeA', and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePdsch set to 'sfnSchemeB', and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
<omitted text>
[bookmark: _Toc11352102][bookmark: _Toc20317992][bookmark: _Toc27299890][bookmark: _Toc29673155][bookmark: _Toc29673296][bookmark: _Toc29674289][bookmark: _Toc36645519][bookmark: _Toc45810564][bookmark: _Toc100147367]5.1.6.2	DM-RS reception procedure
<omitted text>
When receiving PDSCH scheduled by DCI format 1_0, 4_0, or 4_1, 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.
The UE is not expected to receive PDSCH scheduling DCI which indicates CDM group(s) with potential DM-RS ports which overlap with any configured CSI-RS resource(s) for that UE.
[bookmark: _Hlk508018029][bookmark: _Hlk508638941]If the UE receives the DM-RS for PDSCH and an SS/PBCH block associated with the same PCI in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'typeD', if 'typeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block associated with the same PCI as the DM-RS, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported. A DM-RS for PDSCH is said to be associated with an additional PCI if the indicated TCI state for the PDSCH is associated with the additional PCI, otherwise a DM-RS for PDSCH is associated with serving cell PCI.
If at least one TCI codepoint indicates two TCI states and the UE receives the DM-RS for PDSCH and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that at least one DM-RS port for the PDSCH and SS/PBCH block are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.
If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, and the UE receives the DM-RS for PDSCH(s) and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that at least one DM-RS port for the PDSCH(s) and SS/PBCH block are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.
If a UE is configured by the higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE may be scheduled with fully or partially overlapping PDSCHs in the time and frequency domain by multiple PDCCHs with the following restrictions,
-	the UE is not expected to assume different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS symbol(s), the actual DM-RS symbol location, and DM-RS configuration type. 
-	the UE is not expected to assume DM-RS ports in a CDM group indicated by two TCI states. 
When a UE is not indicated with a DCI that DCI field 'Time domain resource assignment' indicating an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, the UE is not configured with sfnSchemePdsch and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM groups in the DCI field 'Antenna Port(s)', 
-	the first TCI state corresponds to the CDM group of the first antenna port indicated by the antenna port indication table, and the second TCI state corresponds to the other CDM group.
If a UE is configured with higher layer parameter [dmrs-FD-OCC-disableForRank1PDSCH] and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.
<omitted text>
[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531][bookmark: _Toc45810576][bookmark: _Toc100147379]5.2.1.4	Reporting configurations
The UE shall calculate CSI parameters (if reported) assuming the following dependencies between CSI parameters (if reported)
-	LI shall be calculated conditioned on the reported CQI, PMI, RI and CRI
-	CQI shall be calculated conditioned on the reported PMI, RI and CRI
-	PMI shall be calculated conditioned on the reported RI and CRI
-	RI shall be calculated conditioned on the reported CRI.
The Reporting configuration for CSI can be aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using PUCCH, and DCI activated PUSCH). The CSI-RS Resources can be periodic, semi-persistent, or aperiodic. Table 5.2.1.4-1 shows the supported combinations of CSI Reporting configurations and CSI-RS Resource configurations and how the CSI Reporting is triggered for each CSI-RS Resource configuration. Periodic CSI-RS is configured by higher layers. Semi-persistent CSI-RS is activated and deactivated as described in Clause 5.2.1.5.2. Aperiodic CSI-RS is configured and triggered/activated as described in Clause 5.2.1.5.1. 
[bookmark: _Hlk498445902]Table 5.2.1.4-1: Triggering/Activation of CSI Reporting for the possible CSI-RS Configurations.
	CSI-RS Configuration
	Periodic CSI Reporting
	Semi-Persistent CSI Reporting
	Aperiodic CSI Reporting

	Periodic CSI-RS
	No dynamic triggering/activation
	For reporting on PUCCH, the UE receives an activation command, as described in clause 6.1.3.16 of [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command, as described in clause 6.1.3.16 of [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, subselection indication as described in clause 6.1.3.13 of [10, TS 38.321] possible as defined in Clause 5.2.1.5.1.



When the UE is configured with higher layer parameter NZP-CSI-RS-ResourceSet and when the higher layer parameter repetition is set to 'off', the UE shall determine a CRI from the supported set of CRI values as defined in Clause 6.3.1.1.2 of [5, TS 38.212] and report the number in each CRI report. When the higher layer parameter repetition for a CSI-RS Resource Set for channel measurement is set to 'on', CRI for the CSI-RS Resource Set for channel measurement is not reported. CRI reporting is not supported when the higher layer parameter codebookType is set to 'typeII', 'typeII-PortSelection', 'typeII-r16', to 'typeII-PortSelection-r16', or 'typeII-PortSelection-r17'.
<omitted text>
A CSI Reporting Setting is said to have a wideband frequency-granularity if 
-	reportQuantity is set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', cqi-FormatIndicator is set to 'widebandCQI' and pmi-FormatIndicator is set to 'widebandPMI', or
-	reportQuantity is set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', codebookType is set to 'typeII-PortSelection-r17' with  and cqi-FormatIndicator is set to 'widebandCQI', or
-	reportQuantity is set to 'cri-RI-i1' or
-	reportQuantity is set to 'cri-RI-CQI' or 'cri-RI-i1-CQI' and cqi-FormatIndicator is set to 'widebandCQI', or
[bookmark: _Hlk97302119][bookmark: _Hlk97302130]-	reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP' or 'cri-SINR', or 'ssb-Index-SINR' or 'cri-RSRP-Capability[Set]Index' or 'ssb-Index-RSRP-Capability[Set]Index' or 'cri-SINR-Capability[Set]Index', or 'ssb-Index-SINR-Capability[Set]Index'
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.
A CSI Reporting Setting with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, can be configured with wideband frequency-granularity only if csi-ReportMode is set to 'Mode1' and numberOfSingleTRP-CSI-Mode1 is set to , as described in clause 5.2.1.4.2.
If the UE is configured with a CSI Reporting Setting for a bandwidth part with fewer than 24 PRBs, the CSI reporting setting is expected to have a wideband frequency-granularity, and, if applicable, the higher layer parameter codebookType is set to 'typeI-SinglePanel'.





The first subband size is given by  and the last subband size given by  if  and if 
If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
[bookmark: _Hlk523145131]A UE configured with DCI format 0_1 or 0_2 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
<omitted text>
[bookmark: _Toc11352115][bookmark: _Toc20318005][bookmark: _Toc27299903][bookmark: _Toc29673170][bookmark: _Toc29673311][bookmark: _Toc29674304][bookmark: _Toc36645534][bookmark: _Toc45810579][bookmark: _Toc100147382]5.2.1.4.3	L1-RSRP Reporting
For L1-RSRP computation
-	the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with 'type C' and 'typeD' when applicable.
-	the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.
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', or if the higher layer parameter groupBasedBeamReporting-r17 is configured, the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP 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]. 
When the higher layer parameter groupBasedBeamReporting-r17in CSI-ReportConfig is configured, the UE shall indicate the CSI Resource Set associated with the largest measured value of L1-RSRP, and for each group, CRI or SSBRI of the indicated CSI Resource Set is present first.
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "notConfigured", the UE shall derive the channel measurements for computing L1-RSRP value reported in uplink slot n based on only the SS/PBCH or NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing L1-RSRP reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH or NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.
When the UE is configured with SSB-MTC-AddtionalPCI[NumberOfAdditionalPCI], a CSI-SSB-ResourceSet configured for L1-RSRP reporting includes one or more sets of SSB indices and one set of PCI indices, where each SSB index is associated with a PCI indexPCI indices are associated with the sets of SSB indices, respectively. 
When the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ' cri-RSRP-Capability[Set]Index' or 'ssb-Index-RSRP-Capability[Set]Index' an index of UE capability value set, indicating the maximum supported number of SRS antenna ports, is reported along with the pair of SSBRI/CRI and L1-RSRP. 
<omitted text>
[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582][bookmark: _Toc100147385]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<omitted text>
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. If a UE does not indicate its capability of CSItriggerStateContainingNonactiveBWP the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, when a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
-	the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
-	the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 
-	when the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], the span that involves the PDCCH candidate that ends later in time is used.
A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1, and  is provided by K-Mac or  if K-Mac is not provided..

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state.
-	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 clause 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 State referred to in the list is configured with a reference to an RS configured with qcl-Type set to '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.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming is not provided, or is smaller than 48 when the UE provides beamSwitchTiming-r16, enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameter repetition, or is smaller than the UE reported threshold beamSwitchTiming-r16, when enableBeamSwitchTiming is provided and the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter repetition set to 'on'.
-	If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS;
-	else, the UE applies the QCL parameter(s) of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH triggering that aperiodic CSI-RS, in the latest slot in which one or more CORESETs are associated with the same value of coresetPoolIndex as the PDCCH triggering that aperiodic CSI-RS
-	else if a UE is configured with enableTwoDefaultTCI-States and at least one TCI codepoint is mapped to two TCI states
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS. If there is a PDSCH indicated with two TCI states in the same symbols as the CSI-RS, the UE applies the first TCI state of the two TCI states when receiving the aperiodic CSI-RS.
-	else, the UE applies the first one of two TCI states corresponding to the lowest TCI codepoint among those mapped to two TCI states and applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received when receiving the aperiodic CSI-RS.
-	else if a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', it is not configured with enableTwoDefaultTCI-States, and the two TCI states are activated for the CORESET by the activation command as described in clause 6.1.3.x of [10, TS 38.321]
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with an offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info , aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48 when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided;
-	else if, the UE applies the first one of two TCI states indicated for the CORESET with the lowest CORESET ID in the latest slot within the active BWP of the cell in which the CSI-RS is to be received when receiving the aperiodic CSI-RS,
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[bookmark: _Toc11352129][bookmark: _Toc20318019][bookmark: _Toc27299917][bookmark: _Toc29673188][bookmark: _Toc29673329][bookmark: _Toc29674322][bookmark: _Toc36645552][bookmark: _Toc45810597][bookmark: _Toc100147402]5.2.2.3.1	NZP CSI-RS
The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameters CSI-ResourceConfig, and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via the higher layer parameter NZP-CSI-RS-Resource, CSI-ResourceConfig and NZP-CSI-RS-ResourceSet for each CSI-RS resource configuration:
-	nzp-CSI-RS-ResourceId determines CSI-RS resource configuration identity.
-	periodicityAndOffset defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. All the CSI-RS resources within one set are configured with the same periodicity, while the slot offset can be same or different for different CSI-RS resources.
-	resourceMapping defines the number of ports, CDM-type, and OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot that are given in Clause 7.4.1.5 of [4, TS 38.211]. 
-	nrofPorts in resourceMapping defines the number of CSI-RS ports, where the allowable values are given in Clause 7.4.1.5 of [4, TS 38.211].
-	density in resourceMapping defines CSI-RS frequency density of each CSI-RS port per PRB, and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Clause 7.4.1.5 of [4, TS 38.211]. For density 1/2, the odd/even PRB allocation indicated in density is with respect to the common resource block grid.
-	cdm-Type in resourceMapping defines CDM values and pattern, where the allowable values are given in Clause 7.4.1.5 of [4, TS 38.211].
-	powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size. For CQI calculation based on a pair of NZP CSI-RS resources, powerControlOffset of each NZP CSI-RS resource in the pair of NZP CSI-RS resources for channel measurement is the assumed ratio of EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
-	powerControlOffsetSS: which is the assumed ratio of NZP CSI-RS EPRE to SS/PBCH block EPRE. 
-	scramblingID defines scrambling ID of CSI-RS with length of 10 bits.
-	BWP-Id in CSI-ResourceConfig defines which bandwidth part the configured CSI-RS is located in.
-	repetition in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and defines whether UE can assume the CSI-RS resources within the NZP CSI-RS Resource Set are transmitted with the same downlink spatial domain transmission filter or not as described in Clause 5.1.6.1.2. and can be configured only when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'cri-RSRP', 'cri-SINR', 'cri-RSRP-Capability[Set]Index', 'cri-SINR-Capability[Set]Index' or 'none'.
-	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS configured with qcl-Type set to 'typeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. The reference RS may additionally be an SS/PBCH block associated with a PCI different from the PCI of the serving cell.
[bookmark: _Hlk515969040]-	trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Clause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'none'.
All CSI-RS resources within one set are configured with same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.
The UE expects that all the CSI-RS resources of a resource set are configured with the same starting RB and number of RBs and the same cdm-type.
For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, the slot offsets of the two resources in a Resource Pair are configured within  slots, without DL/UL switching in between the two resources, where  implies that the two resources are configured in the same slot, and  implies that the two resources are configured within two adjacent slots. 
The bandwidth and initial common resource block (CRB) index of a CSI-RS resource within a BWP, as defined in Clause 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  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 .
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[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
When a DCI format 0_1 schedules two PUSCH allocations, the aperiodic CSI report is carried on the second scheduled PUSCH. When a DCI format 0_1 schedules more than two PUSCH allocations, the aperiodic CSI report is carried on the penultimate scheduled PUSCH.
[bookmark: _Hlk91608382]An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 or DCI format 0_2 which activates a semi-persistent CSI trigger state. DCI format 0_1 and DCI format 0_2 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I, Type II with wideband, and sub-band frequency granularities, Enhanced Type II and Further Enhanced Type II Port Selection CSI. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
-	For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s).
-	For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
-	For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5) and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.55.2.2.2.7), Part 1 contains RI (if reported), CQI, and an indication of the overall number of non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the indication of the overall number of non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II or Further Enhanced Type II Port Selection CSI. Part 1 and 2 are separately encoded.
A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 3 or 4 (see Clause 5.2.4 and 5.2.2). 
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[bookmark: _Hlk494787623]For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, or semi-statically configured to operate according to Clause 6.1.2.3, the UE can determine its PUSCH precoder(s) and transmission rank based on the SRI(s) when multiple SRS resources are configured, where the SRI(s) is given by one or two SRS resource indicator(s) in DCI according to clause 7.3.1.1.2 and 7.3.1.1.3 of [5, 38.212] for DCI format 0_1 and DCI format 0_2, or the SRI is given by srs-ResourceIndicator according to clause 6.1.2.3, or two SRIs given by srs-ResourceIndicator and srs-ResourceIndicator2 according to clause 6.1.2.3.. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. The UE shall use one or multiple SRS resources for SRS transmission, where, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. The SRS resources transmitted simultaneously occupy the same RBs. Only one SRS port for each SRS resource is configured. Only one or two SRS resource sets can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', and only one or two SRS resource sets can be configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', one or two SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. The UE applies the indicated SRI(s) to one or more PUSCH repetitions according to the associated SRS resource set of a PUSCH repetition according to clause 6.1.2.1. The maximum number of SRS resources per SRS resource set that can be configured for non-codebook based uplink transmission is 4. Each of the indicated one or two SRIs in slot n is associated with the most recent transmission of SRS resource(s) of associated SRS resource set identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.  
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the most recent transmission of SRS resource(s) identified by the SRI, the PDCCH candidate that starts earlier in time is used.
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for each of the SRS resource set(s) with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
[bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, as well as DCI format 0_2 (if SRS request field is present) and DCI format 1_2 (if SRS request field is present), where AperiodicSRS-ResourceTrigger and AperiodicSRS-ResourceTriggerList (indicating the association between aperiodic SRS triggering state(s) and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. The SRS-ResourceSet(s) associated with the SRS request by DCI format 0_1 and 1_1 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and the SRS-ResourceSet(s) associated with the SRS request by DCI format 0_2 and 1_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModListDCI-0-2. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols, where the SCS configuration μ is the smallest SCS configuration between the NZP-CSI-RS resource and the SRS transmission. 
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For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) multiplexing is determined as follows
-	if higher layer paraemeter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfoCSI-AperiodicTriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately only on the first transmission occasion associated with the first SRS resource set and the first transmission occasion associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, CSI report(s) multiplexing is determined as follows
-	if higher layer paremeter parameter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfoCSI-AperiodicTriggerStateList is enabled and the first actual repetition associated with the first SRS resource set and the first actual repetition associated with the second SRS resource set have the same number of symbols and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is multiplexed separately only on the first actual repetition associated with the first SRS resource set and first actual repetition associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is multiplexed only on the first actual repetition. 
The UE does not expect a different number of actual PT-RS ports for the two actual repetitions when the CSI report(s) is transmitted separately on two actual repetitions. 
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer paremeter parameter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfoCSI-AperiodicTriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions, and the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, and transmission of CSI report(s) is determined as follows:
-	if higher layer paremeter parameter AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfoCSI-AperiodicTriggerStateList is enabled for aperiodic CSI report(s) or higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerStateList is enabled for semi-persistent CSI report(s) and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first actual repetition and the second actual repetition
-	otherwise, the CSI report(s) is transmitted only on the first actual repetition. 
[bookmark: _Hlk86168425]The UE does not expect a different number of actual PT-RS ports for the two actual repetitions when the CSI report(s) is transmitted separately on two actual repetitions. 
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistenetOnPUSCH-TriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and the PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions, and transmission of CSI report(s) is determined as follows
-	if higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistenetOnPUSCH-TriggerStateList is enabled and one of the first or second nominal repetition is the same as corresponding first or second actual repetition, the nominal repetition that is not having same actual repetition is omitted and the CSI report(s) is transmitted on the actual repetition that is not omitted. 
-	if higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistenetOnPUSCH-TriggerStateList is enabled and the first and second nominal repetitions are the same as the first and second actual repetitions and the UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first actual repetition and the second actual repetition
-	otherwise, the CSI report(s) is transmitted only on the first actual repetition.
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The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource.
-	srs-ResourceId or SRS-PosResourceId determines SRS resource configuration identity.
[bookmark: _Hlk512512251]-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-	Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in clause 6.4.1.4 of [4, TS 38.211].
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a list of zero up to four different available slot offset values from the reference slot n + k to the slot where the aperiodic SRS resource set is transmitted where n is the slot with triggering DCI and k is SlotOffset is defined by the higher layer parameter AvailableSlotOffset. The parameter AvailableSlotOffset can be configured up to 4 different values. For an SRS-PosResourceSet configured with higher layer parameter resourceType set to 'aperiodic', the slot level offset is defined by the higher layer parameter slotOffset for each SRS resource.
-	Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter resourceMapping and described in clause 6.4.1.4 of [4, TS 38.211]. If R is not configured, then R is equal to the number of OFDM symbols in the SRS resource.



[bookmark: _Hlk496600036]-	SRS bandwidth and , as defined by the higher layer parameter freqHopping and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, then= 0.


-	Frequency hopping bandwidth , as defined by the higher layer parameter freqHopping and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, then = 0.
-	Defining partial frequency sounding factor and start RB index for partial frequency sounding as defined by the higher layer parameters FreqScalingFactor PF and StartRBIndex kF, respectively, and described in Clause 6.4.1.4 of [4, TS 38.211]. If not configured, then PF = 1 and kF,= 0.
-	Defining start RB index hopping for partial frequency sounding in different SRS frequency hopping periods for aperiodic/periodic/semi-persistent SRS based on the hopping pattern khopkhopping as described in clause 6.4.1.4.3 in [4, TS 38.211. If not configured, then start RB hopping is not enabled and khopkhopping is fixed to be 0 for all SRS symbols.
-	Defining frequency domain position and configurable shift, as defined by the higher layer parameters freqDomainPosition and freqDomainShift, respectively, and described in clause 6.4.1.4 of [4, TS 38.211]. If freqDomainPosition is not configured, freqDomainPosition is zero.
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211].
-	SRS sequence ID, as defined by the higher layer parameter sequenceId in clause 6.4.1.4 of [4, TS 38.211].
[bookmark: _Hlk500903520]-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target SRS is configured by the higher layer parameter SRS-PosResourceSet, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS, or an SS/PBCH block of a non-serving cell indicated by the higher layer parameter ssb-Ncell. If the UE is configured with DLorJoint-TCIState or UL-TCIState, the reference RS may additionally be an SS/PBCH block associated with a PCI different from the PCI of the serving cell.
[bookmark: _Hlk498515857][bookmark: _Hlk498108449]<omitted text>
6.2.1.1	UE SRS frequency hopping procedure







[bookmark: _Hlk498001679]For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} or R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair set of R adjacent OFDM symbols, and frequency hopping across the   pairs sets is according to the SRS hopping parameters , and , where  should be divisible by .
For operation with shared spectrum channel access, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured Ns ≥ 4 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  setspairs of R adjacent OFDM symbols, when frequency hopping is configured with R ≥ 2, Ns ≥ R and Ns  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair set of R adjacent OFDM symbols of the resource.

A UE may be configured symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured  symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns ≥ 4, when frequency hopping is configured with R ≥ 2, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across   pairs sets of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair set of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
<omitted text>
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc100147444]6.2.1.2	UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r6' for 1T6R, '1t8r' 't1r8' for 1T8R, '2t6r' 't2r6' for 2T6R, '2t8r' 't2r8' for 2T8R, '4t8r' 't4r8' for 4T8R, 't1r1-t1r2-t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2-t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R):
-	For 1T2R, if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] and/or a capability for [extension of aperiodic antenna switching SRS configuration]:
-	when the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘semi-persistent’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured, where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time, each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and 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.
-	when the UE is indicating a capability for [extension of aperiodic antenna switching SRS configuration] only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured. In the case of two resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’, a total of two SRS resources transmitted in different symbols of two different slots, and where the SRS port pair of each SRS resource in the given two sets is associated with a different UE antenna port pair and the two sets are each configured with one SRS resource. In the case of the one resource set with resourceType in SRS-ResourceSet set to 'aperiodic' is configured, a total of two SRS resources transmitted in different symbols of one slot and where the SRS port of the second resource in the given set is associated with a different UE antenna port than the SRS port of the first resource in the same set. Each SRS resource set with ‘resourceType’ in SRS-ResourceSet set to 'periodic' or 'semi-persistent' has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and 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.
-	zero or one or two SRS resource sets configured with different value of resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. An SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and 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, and
-	zero or one SRS resource set with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is not indicating a capability for [extension of aperiodic antenna switching SRS configuration], or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating a capability for [extension of aperiodic antenna switching SRS configuration], where in the case of one resource set, a total of two SRS resources transmitted in different symbols of one slot and where the SRS port of the second resource in the given set is associated with a different UE antenna port than the SRS port of the first resource in the same set. In the case of two resource sets, a total of two SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with one SRS resource, or
-	otherwise, for 1T2R, 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 two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and 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
-	For 2T4R, if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] and/or a capability for [extension of aperiodic antenna switching SRS configuration]:
-	when the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘semi-persistent’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured, where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time, each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource.
-	when the UE is indicating a capability for [extension of aperiodic antenna switching SRS configuration] only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured. In the case of two resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’, a total of two SRS resources transmitted in different symbols of two different slots, and where the SRS port pair of each SRS resource in the given two sets is associated with a different UE antenna port pair and the two sets are each configured with one SRS resource. In the case of one resource set with resourceType in SRS-ResourceSet set to 'aperiodic' is configured, a total of two SRS resources transmitted in different symbols in the same slot, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. Each SRS resource set with ‘resourceType’ in SRS-ResourceSet set to 'periodic' or 'semi-persistent' has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource.
-	zero or one or two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, and, 
-	zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is not indicating a capability for [extension of aperiodic antenna switching SRS configuration], or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating a capability for [extension of aperiodic antenna switching SRS configuration], where in the case of one resource set, a total of two SRS resources transmitted in different symbols in the same slot, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. In the case of two resource sets, a total of two SRS resources transmitted in different symbols of two different slots, and where the SRS port pair of each SRS resource in the given two sets is associated with a different UE antenna port pair. The two sets are each configured with one SRS resource, or
-	otherwise, up to two SRS resource sets configured with a different value for the higher layer parameter  resourceType in SRS-ResourceSet, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	For 1T4R, if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets] and/or a capability for [extension of aperiodic antenna switching SRS configuration], 
-	zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set has four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	zero or two SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic', if the UE is not indicating a capability for extension of aperiodic antenna switching SRS configuration, or zero or one or two SRS resource or four SRS resource sets each configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is indicating a capability for [extension of aperiodic antenna switching SRS configuration]. In the case of two resource sets a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the 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. In the case of four resource sets, if UE is capable if supporting four sets, a total of four SRS resources transmitted in different symbols of four different slots, and where the SRS port of each SRS resource in the given four sets is associated with a different UE antenna port. The four sets are each configured with one SRS resource. The UE shall expect that the two or four sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or, 
-	otherwise, for 1T4R,
-	zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
-	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 the 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. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or,
-	For 1T=1R, or 2T=2R, or 4T=4R, up to two SRS resource sets each with one SRS resource can be configured, where the number of SRS ports for each resource is equal to 1, 2, or 4 if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to. tTwo SRS resource sets configured with resourceType in SRS-ResourceSet set to 'semi-persistent' and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic' can be configured and the two SRS resource sets configured with 'semi-persistent' are not activated at the same time, or up to two SRS resource sets can be configured, if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the twoeach SRS resource sets configured with 'semi-persistent' are not activated at the same time,has one SRS resource, the number of SRS ports for each resource is equal to 1, 2, or 4, or
-	For 1T6R, zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'periodic',  where in the case of one resource set has six SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the resource in the set is associated with a different UE antenna port, and
<omitted text>
[bookmark: _Toc11352163][bookmark: _Toc20318053][bookmark: _Toc27299951][bookmark: _Toc29673226][bookmark: _Toc29673367][bookmark: _Toc29674360][bookmark: _Toc36645590][bookmark: _Toc45810639][bookmark: _Toc100147449]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
When transform precoding is not enabled and if a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, 
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-UplinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, respectively. 
-	if either or both higher layer parameters timeDensity and/or frequencyDensity in PTRS-UplinkConfig are configured, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, respectively, 
-	if the higher layer parameter timeDensity is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE shall assume KPT-RS = 2. 
-	if none of the higher layer parameters timeDensity and frequencyDensity in PTRS-UplinkConfig are configured, the UE shall assume LPT-RS = 1 and KPT-RS = 2.
Table 6.2.3.1-1: Time density of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1



Table 6.2.3.1-2: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB < NRB1
	2

	
 NRB1  NRB 
	4



The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used and 0-28 when MCS Table 5.1.3.1-2 is used, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used and 28 when MCS Table 5.1.3.1-2 is used. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 1-276. 
If the higher layer parameter PTRS-UplinkConfig indicates that the time density thresholds ptrs-MCSi = ptrs-MCSi+1, then the time density LPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-1 is disabled. If the higher layer parameter frequencyDensity in PTRS-UplinkConfig indicates that the frequency density thresholds NRB,i = NRB,i+1, then the frequency density KPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-2 is disabled.
If either or both of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, indicates that are configured as 'PT-RS not present', the UE shall assume that PT-RS is not present.
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if LPT-RS is set to 2 or 4, the UE shall not transmit PT-RS. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
The maximum number of configured PT-RS ports is given by the higher layer parameter maxNrofPorts in PTRS-UplinkConfig. The UE is not expected to be configured with a larger number of UL PT-RS ports than it has reported need for.
If a UE has reported the capability of supporting full-coherent UL transmission, the UE shall expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. For a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].
For PUSCH scheduled by DCI format 0_0 or by activation DCI format 0_0, the UL PT-RS port is associated to DM-RS port 0.
<omitted text>
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