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Introduction
Previous meetings agreements:
	Agreements: (RAN1#89 Hangzhou)
· PDSCH DMRS ports in a PDSCH DMRS group per [bundled PRB] in CC are implicitly assumed QCLed w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters). 
· PTRS port and PDSCH DMRS port can be assumed QCL 
· w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters (e.g. PTRS and PDSCH DMRS sharing the same beam)
· w.r.t Doppler spread, Doppler shift  (e.g. PTRS and PDSCH DMRS sharing the same RF chain)
· FFS impact due to configurable association between PTRS port and PDSCH DM-RS port (if supported)
· CSI-RS ports within a CSI-RS resource have at least two types of QCL assumptions
· QCL w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters
· Not QCL’ed (e.g. for beam selection based on beamformed CSI-RS codebook)
· FFS whether some parameters can still be QCL’ed

Agreements: (RAN1#AH2 Qingdao)
· For QCL, NR supports:
· At least one or two DM-RS antenna port groups per PDSCH 
· FFS other number of groups
· QCL assumption across carriers and bandwidth parts for DL
· FFS details for indication, the applicable RS(s), the applicable QCL parameters, and configurability
· FFS whether or not to have UE assisted management

Agreements: (RAN1#90 Prague)
· Support the QCL indication of DM-RS for PDSCH via DCI signaling:
· The N-bit indicator field in the agreed WF R1-1714885 is extended to support:
· Each state refers to one or two RS sets, which indicates a QCL relationship for one or two DMRS port group (s), respectively
· Each RS set refers to one or more RS(s) which are QCLed with DM-RS ports within corresponding DM-RS group
· Note: The RSs within a RS set may be of different types
· If there are more than one RS per RS set, each of them may be associated with different QCL parameters, e.g. one RS may be associated with spatial QCL while another RS may be associated with other QCL parameters, etc
· Configuration of RS set for each state can be done via higher layer signaling
· E.g., RRC/RRC + MAC CE
· FFS the timing when the QCL is applied relative to the time of the QCL indication
Agreements: (RAN1#90 Prague)
· FFS the indicator state referred in below text may or may not be the indicator state defined in R1-1714885
· Following ways of configuring QCL relations between a reference RS and a targeted RS are supported
· If configured, at least spatial QCL relation between SS Block (ref) and at least P/SP CSI-RS is signaled 
· FFS signaling details, e.g., by RRC, etc.
· FFS: AP CSI-RS for targeted RS
· If configured, at least spatial QCL relation between a P/SP CSI-RS resource (ref) and another (different) at least P/SP CSI-RS resource is signaled 
· FFS signaling details, e.g., by RRC, etc.
· FFS: AP CSI-RS for targeted RS
· FFS : Other candidate relations

Agreements: (RAN1#90 Prague)
· For single CC/BWP and single TRP, at least the following is supported:
· Antenna port(s) of NZP CSI-RS can be QCL-ed with antenna port(s) of other RS wrt to the following parameters:
· TRS w.r.t . {average delay, delay spread, Doppler shift, Doppler spread} and one of SSblock w.r.t {spatial Rx parameters} or NZP CSI-RS w.r.t. {spatial Rx parameters)
· FFS Antenna ports of DM-RS can be QCL-ed with SSblock w.r.t. to the following parameters {average delay, delay spread, Doppler shift, Doppler spread, spatial Rx parameters} for PDSCH demodulation before TRS configuration
· FFS for PDCCH
· FFS the case where antenna port(s) of NZP CSI-RS can be QCL-ed with antenna port(s) of other RS: 
· SS block: w.r.t .{average delay, FFS delay spread, Doppler shift, FFS Doppler spread, spatial Rx parameters}
· Especially regarding whether this case must be supported if there is potential absence of TRS or not
· FFS Antenna ports of DM-RS can be QCL-ed with NZP CSI-RS w.r.t. to the following parameters {average delay, delay spread, Doppler shift, Doppler spread, spatial Rx parameters}
· FFS Antenna ports of DM-RS can be QCL-ed with TRS w.r.t. to the following parameters {average delay, delay spread, Doppler shift, Doppler spread, FFS spatial Rx parameters}
· Other cases are FFS
· Companies are encouraged to perform analysis and evaluations to finalize the supported case(s)
Agreement: (RAN1#AH3 Nagoya)
· The source and target RSs of a QCL configuration can be in the same CC or in different CCs by configuration
· Above is supported at least for CCs with same numerology in the same band from UE perspective
· FFS: Whether all or part of QCL parameters are derived from the reference CC
· FFS: Specification details on restriction on using this configuration (e.g.: based on UE capability, UE report)
Agreement: (RAN1#AH3 Nagoya) 
[bookmark: _Hlk493580546]RS combinations holding QCL assumptions:
· Before RRC configuration of TRS and CSI-RS for both below and above 6GHz
· SSB  DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
· FFS whether restriction on PDSCH scheduling
· SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
· After RRC configuration of TRS and CSI-RS for below 6 GHz for single TRP
· SSB (can be from a different CC) + TRS + CSI-RS for CSI acquisition + DMRS for PDSCH
· SSB  TRS: [Doppler shift, average delay]
· Type A: 
· TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread, average delay, delay spread
· [bookmark: _Hlk493579818]TRS/CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
· FFS: Type B: 
· TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread
· CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
· Study whether the widebeam TRS can be QCLed referenced for a narrow beam CSI-RS
· Study whether widebeam CSI-RS can be QCLed with a narrow beam DMRS
· After RRC for above 6 GHz
· RS combinations holding QCL assumptions TBD.
Agreement: (RAN1#90 Prague)
QCL after RRC for below 6GHz
SSB  TRS: Doppler shift, average delay
Support type B

Agreement: (RAN1#90 Prague)
The following P/SP/AP CSI-RS signaling options are supported:
	QCL parameter
	Reference RS
	Target RS
	Signalling mode
	Reference RS and Target RS should belong to the same CC/BWP or not

	Spatial
	SSB
	P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB
	SP CSI-RS
	SP CSI-RS activation signal 

	Can be on different CCs/BWPs

	Spatial
	P CSI-RS
	Another P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB or P/SP CSI-RS
	AP CSI-RS
	RRC or RRC+MAC CE for configuration,
indication with DCI 
	Can be on different CCs/BWPs
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After RRC for above 6 GHz
· [bookmark: _Hlk495483134]SSB  [TRS - if is supported for above 6GHz] w.r.t average delay, Doppler shift, spatial RX parameters
· [bookmark: _Hlk495483078]SSB  CSI-RS for BM w.r.t. [average delay, Doppler shift], spatial RX parameters
· SSB  CSI-RS for CSI w.r.t. [average delay, Doppler shift], spatial RX parameters
· SSB  DMRS for PDCCH (before TRS is configured) w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· SSB  DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· CSI-RS for BM  DMRS for PDCCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· CSI-RS for BM  DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· [bookmark: _Hlk495483523]CSI-RS for CSI  DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread, [spatial RX parameters]
· CSI-RS for BM  CSI-RS for CSI w.r.t. spatial RX parameters

Agreement: (RAN1#91 Reno)
RS combinations holding QCL assumptions after RRC for above 6 GHz, for one CC:
· SSB  TRS w.r.t average delay, Doppler shift, spatial RX parameters
· TRS  CSI-RS for BM w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation 
· TRS  CSI-RS for CSI w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
· TRS  DMRS for PDCCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
· TRS  DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread estimation
· SSB  CSI-RS for BM w.r.t. average delay, Doppler shift, spatial RX parameters
· SSB  CSI-RS for CSI w.r.t., spatial RX parameters
· SSB  DMRS for PDCCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters
· SSB  DMRS for PDSCH (before TRS is configured) w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters.
· CSI-RS for BM  DMRS for PDCCH w.r.t., spatial RX parameters. 
· CSI-RS for BM  DMRS for PDSCH w.r.t., spatial RX parameters
· CSI-RS for CSI  DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread, spatial RX parameters; Note: QCL parameters may not be derived directly from CSI-RS for CSI
· CSI-RS for BM  CSI-RS for TRS/BM/CSI w.r.t. spatial RX parameters

Agreement: (RAN1#91 Reno)
QCL types A: Doppler shift, Doppler spread, average delay, delay spread
QCL types B: Doppler shift, Doppler spread
QCL types C: average delay, Doppler shift
QCL types D: Spatial Rx

	QCL linkage for below 6GHz before RRC
	signalling

	SSB  DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	

	SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	



	QCL linkage for below 6GHz after RRC
	signalling

	SSB  TRS: Doppler shift, average delay
	QCL type: C

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread, average delay, delay spread
	QCL type: A

	TRS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A

	TRS  CSI-RS for CSI acquisition: Doppler shift, Doppler spread
	QCL type: B

	CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A



	QCL linkage for above 6GHz after RRC
	signalling

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

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

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

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

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

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

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

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

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

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

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

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

	QCL type: A+D

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


· If the QCL target RS is periodic CSI-RS or TRS,
· QCL-Info IE is placed in CSI-RS-Resource-Config and refers to the TCI-State index
· TCI-State structure for one RS set is either:
· DL Reference RS1| QCL_type1, DL Reference RS2| QCL_type2
· Note that there is no overlap of QCL_type1 and QCL_type2
· DL Reference RS1| QCL_type1
· Note that QCL_type1 and QCL_type2 are selected from {QCL types A, QCL types B, QCL types C, QCL types D}
· Note that if DL Reference RS1 and DL Reference RS2 are the same, both QCL types apply 
Agreement: (RAN1#91 Reno – BM session)
Mechanism to indication of source QCL for a resource:
P-CSI-RS – through RRC configuration
FFS: If the spatial QCL can be configured through a reference to a configured TCI state
SP-CSI-RS – configuring the resource(s) through RRC, activation/deactivation through MAC-CE;
The QCL for SP- CSI-RS is indicated in the same MAC-CE message that activates the SP- CSI-RS. 
The QCL is provided through an association with one of the M candidate TCI states
AP-CSI-RS – 
Through DCI (AP-CSI-report-triggering state indication)
For each AP-CSI-RS resource associated with each triggering state, QCL configuration is provided through an association with one of the M candidate TCI states by RRC
FFS: Value of M
FFS: TCI association on NZP-CSI-RS/ZP-CSI-RS based IMR
[bookmark: _Hlk499566078]Agreement: (RAN1#91 Reno – BM session)
For the number of TCI states and mapping to DCI bits, N is 3 bits. 
Note: The number of TCI states supported by a UE depends on its capability

[bookmark: _Hlk499566118]Agreement: (RAN1#91 Reno – BM session)
The state Is-TCI-Present is configured on a per-CORESET basis
For beam management with beam indication, on all CORESETs configured with Is-TCI-Present=false, the TCI state used for PDCCH is reused for PDSCH reception

Agreement: (RAN1#91 Reno – BM session)
A candidate set of DL RSs are configured using RRC mechanism
Each state of M TCI states is RRC configured with a downlink RS set used as a QCL reference, and MAC-CE is used to select up to 2^N TCI states out of M for PDSCH QCL indication
The same set of M TCI states are reused for CORESET
K TCI states are configured per CORESET 
When K>1, MAC CE can indicate which one TCI state to use for control channel QCL indication
When K=1, no additional MAC CE signaling is necessary
[bookmark: _Hlk500175019]Agreement: (RAN1#91 Reno – BM session)
When the scheduling offset is <=k, the PDSCH uses QCL assumption that is based on a default TCI state (e.g. the first state of the 2^N states used for PDSCH QCL indication)




In RAN1 AH1801 meeting a total of 10 contributions [2-11], have been submitted on the QCL agenda item. Most of the documents contain text proposals, summarized as follows.
Text proposals for 38.211
[bookmark: _Hlk504441804]======================= Beginning of text proposal for 7.4.1.3.2 of 38.211 =========================
---- Unchanged parts omitted ----
In absence of CSI-RS or TRS configuration, and unless otherwise configured, the UE may assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial RxRX parameters.	Comment by Mihai Enescu: ZTE, R1-1800117
======================= Beginning of text proposal for 7.4.1.5.3 of 38.211 ==========================
---- Unchanged parts omitted ----
The UE shall assume that a CSI-RS is transmitted using antenna ports numbered across CDM groups first in the frequency domain, then in time domain, starting with antenna port 3000. 	Comment by Mihai Enescu: ZTE, R1-1800117
The UE shall assume that CSI-RS ports within one resources are QCL-ed w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters.
---- Unchanged parts omitted ----
================================= end text proposal for 38.211 ==============================

Text proposals for 38.213
============================= Beginning of text proposal for 38.213 ============================
10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A search space can be a common search space or a UE-specific search space. A UE shall monitor PDCCH candidates in non-DRX slots in one or more of the following search spaces
-	a Type0-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
-	a Type3-PDCCH common search space for a DCI format with CRC scrambled by INT-RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-RNTI, or C-RNTI, or CS-RNTI(s); and
-	a UE-specific search space for a DCI format with CRC scrambled by C-RNTI or CS-RNTI(s).
A UE is provided a configuration for a control resource set for Type0-PDCCH common search space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the monitoring occasions for Type0-PDCCH common search space as described in Subclause 14. The Type0-PDCCH common search space is defined by the CCE aggregation levels and the number of candidates per CCE aggregation level given in Table 10.1-1. 
The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search spaceand , the Type2-PDCCH common search space, and for the corresponding PDSCH receptions, and the DM-RS antenna port associated is quasi co-located with the associated SS/PBCH block reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence initialization is the cell ID. 	Comment by Mihai Enescu: OPPO, R1-1800502
For Type0A-PDCCH common search space or for Type-2 PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space. A UE is provided a configuration for Type0A-PDCCH common search space by higher layer parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace.
A subcarrier spacing and a CP length for PDCCH reception with Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space are same as for PDCCH reception with Type0-PDCCH common search space. 
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space are quasi co-located with and the DM-RS antenna port associated with the associated SS/PBCH reception  block are quasi co-located with respect to average channel gain delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.	Comment by Mihai Enescu: OPPO, R1-1800502	Comment by Mihai Enescu: Qualcomm, R1-1800867
A UE may assume that the DM-RS antenna port associated with PDCCH reception and associated PDSCH reception in the Type1-PDCCH common search space are quasi co-located with the DM-RS antenna port of the SS/PBCH block the UE selected for RACH association and transmission reception associated with a corresponding PRACH transmission with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
If a value for the DM-RS scrambling sequence initialization for Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in SystemInformationBlockType1, the value is the cell ID. 
---- Unchanged parts omitted ----


For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs where the first PRB of the first group of 6 PRBs has index . 
If the UE has not received an indication for an antenna port quasi co-location from the set of antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the DM-RS antenna port associated with PBCH reception the SS/PBCH block the UE selected for RACH association and transmission  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. 	Comment by Mihai Enescu: OPPO, R1-1800502
[LGE alternative R1-1800362: If the UE has not received an indication for an antenna port quasi co-location from the set of antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the DM-RS antenna port associated with PBCH reception with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. If the UE has received the indication by RRC with TCI-StatesPDCCH which contains multiple TCI states, the UE assumes the first entry of the indicated TCI states is the quasi co-location information of the DM-RS antenna port for PDCCH reception, until the UE receives a selection command [TS 38.321] to activate one of the indicated TCI states to be the quasi co-location information of the DM-RS antenna port for PDCCH reception.]	Comment by Mihai Enescu: LGE’s alternative R1-1800362, we need to merge with above paragraph

For each serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:
---- Unchanged parts omitted ----
================================= end text proposal for 38.213 ==============================
Text proposals for 38.214 
============================= Beginning of text proposal for 38.214 ============================
5.1	UE procedure for receiving the physical downlink shared channel
---- Unchanged parts omitted ----
When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters [spatial RX parameters] (if configured).are used only for frequency range 2.	Comment by Mihai Enescu: ZTE, R1-1800117, correction, OPPO R1-1800502, Qualcomm R1-1800867	Comment by Mihai Enescu: VIVO, R1-1800194, also same parameters as Huawei.
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (if configured)[spatial RX parameters].	Comment by Mihai Enescu: ZTE R1-1800117
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block determined in initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters. spatial RX parameters are used only for frequency range 2. the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters]. 	Comment by Mihai Enescu: VIVO, R1-1800194, need to merge with above paragraph., ZTE R1-1800117
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (if configured).
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block determined in initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters. spatial RX parameters are used only for frequency range 2. the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters].	Comment by Mihai Enescu: VIVO, R1-1800194, need to merge with above paragraph.
---- Unchanged parts omitted ----

5.1.5	Antenna ports quasi-colocation
The UE can be configured up to M TCI-States by higher layer signalling 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. Each configured TCI state includes one or two RS sets TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS port group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. 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 indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types: 	Comment by Mihai Enescu: CATT, R1-1800248
-	QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB: {Doppler shift, Doppler spread}
-	QCL-TypeC: {average delay, Doppler shift}
-	QCL-TypeD: {Spatial Rx parameter}
When a reference is a CSI-RS resource, the UE is not expected to receive a configuration of CSI-RS resource with ResourceConfigType set to ‘aperiodic’ as a reference.	Comment by Mihai Enescu: Samsung, R1-1800440

The UE receives a selection command [10, TS 38.321] used to map R TCI states, which is no more than 8 and depends on the UE capability map up to 8 TCI states to the codepoints of the DCI field Transmission configuration indicationTCI-states . Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz).. When the number of TCI states in TCI-States is less than or equal to 8, the DCI field TCI-states directly indicates the TCI state.	Comment by Mihai Enescu: ZTE, R1-1800117	Comment by Mihai Enescu: Ericsson, R1-1800710	Comment by Mihai Enescu: Ericsson, R1-1800710
	Comment by Mihai Enescu: VIVO, R1-1800194
If a UE is configured with the higher layer parameter TCI-PresentInDCI is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical wo the TCI state applied for the CORESET used for the PDCCH transmission. 
If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' If if the offset between the reception of the DL DCI and the corresponding PDSCH is less than a the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.	Comment by Mihai Enescu: Ericsson, R1-1800710
If the TCI-PresentinDCI is set as ‘Enabled’ and ControlBeamSwitch-inDCI is also set as ‘Enabled’, and UE receives a DL DCI scrambled with a C-RNTI, in the monitored CORESET wherein the MSB of the indicated TCI state is ‘1’, the UE after a Threshold-Control-Offset from the transmission of an UL ACK/NACK for the received DCI, may assume that the antenna ports of the PDCCH DM-RS of the CORESET will be quasi-collocated with the RS set corresponding to the indicated TCI state.     	Comment by Mihai Enescu: Qualcomm, R1-1800867
UE should expect only the following QCL-Type configurations in TCI-RS-Set:	Comment by Mihai Enescu: Intel, R1-1800320
· If CSI-RS is configured as CSI-RS for tracking according to Subsection 5.1.6.1.1, UE should only expect {QCL-TypeC} or {QCL-TypeC, QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· If CSI-RS is configured as CSI-RS for CSI reporting, UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS for tracking or {QCL-TypeB} configuration with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· If CSI-RS is configured as CSI-RS for L1-RSRP reporting according to Subsection 5.1.6.1.2, UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeC, QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· For the DM-RS of CORESET scheduling the PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of CORESET scheduling the PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS configured for CSI reporting or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting or {QCL-TypeA, QCL-TypeD} configuration with CSI-RS configured for CSI reporting
If multiple QCL-Type is configured for TCI-RS-Set, UE should not expect the same QCL-Type configurations.

[bookmark: _Toc501048172]5.1.6	UE procedure for receiving downlink reference signals
[bookmark: _Toc501048173]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation and L1-RSRP computation. A UE configured with a CSI-RS resource, when configured with the higher layer parameter ResourceConfigType set to ‘periodic’, the quasi co-location configuration is indicated through higher layer signaling of QCL-Info-PeriodicCSI-RS, where the quasi co-location source(s) can be either SSB or another periodic CSI-RS.	Comment by Mihai Enescu: LGE, R1-1800367
5.1.6.1.1	CSI-RS for tracking
---- Unchanged parts omitted ----
The UE may also assume that the antenna port associated with the SS/PBCH block given by the CSI-RS for time/frequency tracking burst configuration and the antenna port associated with the CSI-RS for time/frequency tracking burst are quasi co-located with respect to Doppler shift, average delay and if configured, the spatial Rx parameter.
UE should not expect configuration of CSI-RS for tracking associated with ReportConfig and configured with MeasRestrictionConfig-time-channel or MeasRestrictionConfig-time-interference.  	Comment by Mihai Enescu: Intel, R!-1800320

---- Unchanged parts omitted ----
5.1.6.1.2	CSI-RS for L1-RSRP computation
If a UE is configured with the higher-layer parameter CSI-RS-ResourceRep set to 'ON', the UE may assume that the CSI-RS resources, described in Subclause 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter QCL-ed w.r.t spatial Rx parameteres, where the CSI-RS resources in the resource set are transmitted in different OFDM symbols. The UE is not expected to receive different periodicity in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set. If the CSI-RS-ResourceRep is set to 'OFF', the UE may not assume that the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter QCL-ed w.r.t spatial Rx parameters and should not expect configuration with same NrofPorts in every symbol.	Comment by Mihai Enescu: Intel, R1-1800320
[bookmark: _Toc501048186]5.2.1.5	CSI selection and activation
[bookmark: _Toc501048187]5.2.1.5.1	Aperiodic CSI 
[bookmark: _Hlk500778920]For Resource Sets configured with the higher layer parameter ResourceConfigType set to 'aperiodic', trigger states for Reporting Setting(s) and/or Resource Set(s) for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter AperiodicReportTrigger. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the DCI CSI request field.
-	When the value of the DCI CSI request field is zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in AperiodicReportTrigger is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the DCI CSI request field.  is configured by the higher layer parameter ReportTriggerSize and .

-	When the number of CSI triggering states in AperiodicReportTrigger is less than or equal to , the DCI CSI request field directly indicates the triggering state and the UE's quasi-colocation assumption.
-	For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in subclause 5.1.5, through higher layer signaling of QCL-Info-aPeriodicReportingTriggerQCL-Info-aPerodicReportingTrigger which contains a list of references to TCI-RS-SetConfig's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS may be an SS/PBCH block or a CSI-RS resource configured as periodic or semi-persistent located in same or different CC/BWP.	Comment by Mihai Enescu: ZTE, R1-1800117	Comment by Mihai Enescu: ZTE, R1-1800117
[bookmark: _Toc501048188]---- Unchanged parts omitted ----
5.2.1.5.2	Semi-persistent CSI
[bookmark: _Hlk500788297]---- Unchanged parts omitted ----
For a UE configured with the higher layer parameter ResourceConfigType set to 'semi-persistent'. 
-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/BWP.	Comment by Mihai Enescu: ZTE, R1-1800117

-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133].
-	the UE may assume that the CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement are spatially quasi co-located.
---- Unchanged parts omitted ----
5.2.2.3	Reference signal (CSI-RS) 
5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
---- Unchanged parts omitted ----
-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether CSI-RS resource are QCL-ed a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-sidew.r.t spatial Rx parameters as described in Subclause 5.1.6.1.2.	Comment by Mihai Enescu: Intel
-	QCL-InfoPeriodicCSI-RS parameter for periodic CSI-RS configures a reference to one TCI-RS-SetConfig in TCI-States for providing the QCL source and QCL type, where the source can be SS/PBCH block or another periodic CSI-RS. [ZTE suggests: defines a reference to one TCI-RS-SetConfig in TCI-States for providing the QCL reference signals in the RS set and QCL type for periodic CSI-RS as described in Subclause 5.1.5 If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS can be either an SS/PBCH block or another periodic CSI-RS located in same or different CC/BWP.]
---- Unchanged parts omitted ----
================================= end text proposal for 38.214 ==============================
Text proposals for 38.331
The following fields are proposed to be added to the ControlResourceSet IE in TS 38.331 v2.0.0 to enable DCI based NR-PDCCH Beam Switch. 	Comment by Mihai Enescu: Qualcomm, R1-1800867
============================= Beginning of text proposal for 38.331 ============================
ControlBeamSwitch-InDCI						ENUMERATED {enabled} OPTIONAL,
Threshold-Control-Offset						ENUMERATED {FFS values} OPTIONAL,
================================= end text proposal for 38.331 ==============================

Other proposals

Huawei, R1-1800089
· For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the port group information, e.g., the port index in each port group, the number of port groups or the port group index, etc.
· Support configuring QCL assumption at search space level. 
· Support predefined or configured QCLed CC group, where by default part of RS(s) in CCs in this group can be assumed to be spatially QCLed with one common reference RS in one CC without explicit indication. 
VIVO, R1-1800194
· For periodic CSI-RS, QCL information should be configured for per resource.
· For semi-persistent CSI-RS, QCL information should be provided for each resource.

· For semi-persistent SRS, QCL information should be provided for each resource.
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Appendix – Proposals
Proposals from different companies related to this topic are listed in the following:

	Huawei, HiSilicon (R1-1800089)



Proposal 1: For DMRS port grouping, RRC parameters dmrs-group1 or dmrs-group2 should contain the port group information, e.g., the port index in each port group, the number of port groups or the port group index, etc.
Proposal 2: Support configuring QCL assumption at search space level. 
Proposal 3: Support predefined or configured QCLed CC group, where by default part of RS(s) in CCs in this group can be assumed to be spatially QCLed with one common reference RS in one CC without explicit indication. 
	ZTE, Sanechips (R1-1800117)



Proposal 1: Periodic and semi-persistent CSI-RS can be configured as a reference providing spatial Rx parameter for SP CSI-RS.
TP 1: Capture the following correction in section 7.4.1.3.2 of 38.211[4]. 
	· In absence of CSI-RS or TRS configuration, and unless otherwise configured, the UE may assume PDCCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial RxRX parameters.


TP 2: Capture the following description in section 7.4.1.5.3 of 38.211[4]. 
	[bookmark: _Hlk500920575]The UE shall assume that a CSI-RS is transmitted using antenna ports numbered across CDM groups first in the frequency domain, then in time domain, starting with antenna port 3000. 
The UE shall assume that CSI-RS ports within one resources are QCL-ed w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters.


TP 3: Capture the following correction in section 5.1 of 38.214[5]. 
	· When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters[spatial RX parameters] (if configured).
· When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (if configured)[spatial RX parameters].
· When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (if configured)[spatial RX parameters].


TP 4: Capture the following description in section 5.2.1.5.1 of 38.214[5]. 
	· For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in subclause 5.1.5, through higher layer signaling of QCL-Info-aPeriodicReportingTriggerQCL-Info-aPerodicReportingTrigger which contains a list of references to TCI-RS-SetConfig’s for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS may be an SS/PBCH block or a CSI-RS resource configured as periodic or semi-persistent located in same or different CC/BWP.


TP 5: Capture the following description in section 5.2.1.5.2 of 38.214[5]. 
	· when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no later than the minimum requirement defined in [10, TS 38.133]. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/BWP


TP 6: Capture the following description in section 5.2.2.3 of 38.214[5]. 
	· CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side as described in Subclause 5.1.6.1.2.
· QCL-InfoPeriodicCSI-RS defines a reference to one TCI-RS-SetConfig in TCI-States for providing the QCL reference signals in the RS set and QCL type for periodic CSI-RS as described in Subclause 5.1.5 If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS can be either an SS/PBCH block or another periodic CSI-RS located in same or different CC/BWP.


TP 7: Capture the following correction in section 5.1.5 of 38.214[5]. 
	· The UE receives a selection command [10, TS 38.321] used to map R TCI states, which is no more than 8 and depends on the UE capability, to the codepoints of the DCI field TCI-state8 TCI states to the codepoints of the DCI field TCI-states. Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure. When the number of TCI states in TCI-States is less than or equal to 8, the DCI field TCI-states directly indicates the TCI state.



	VIVO (R1-1800194)


Proposal 1: Text proposals for session 5.1 of 38.214
[bookmark: _Hlk497209675]When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block determined in initial access procedure with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters. spatial RX parameters are used only for frequency range 2.
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block determined in initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters. spatial RX parameters are used only for frequency range 2. the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters]. 
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block determined in initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters. spatial RX parameters are used only for frequency range 2. the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters].

Proposal 2: Text proposal for Section 5.1.5 of 38.214
Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure with repsect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz). 

Proposal 3: 
· For periodic CSI-RS, QCL information should be configured for per resource.
· For semi-persistent CSI-RS, QCL information should be provided for each resource.
Proposal 4: 
· For semi-persistent SRS, QCL information should be provided for each resource.

	CATT (R1-1800248)


To capture previous agreement on QCL, and support the case with two DMRS port groups, we propose to modify the text in section 5.1.5 of [2] as shown below.
-----------------------------------------------------Start of CR for 38.214----------------------------------------------------------------
 5.1.5	Antenna ports quasi-colocation
The UE can be configured up to M TCI-States by higher layer signalling 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. Each configured TCI state includes one or two RS sets TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS port group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. 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 indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types:
Unaffected parts omitted…
------------------------------------------------------------------END-----------------------------------------------------------------------

	Intel (R1-1800320)



	[bookmark: _Toc501048171]5.1.5	Antenna ports quasi-colocation
[bookmark: _Hlk500799851][bookmark: _Hlk500800106][bookmark: _Hlk500784100]The UE can be configured up to M TCI-States by higher layer signalling 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. Each configured TCI state includes one RS set TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS port group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. 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 indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types: 
-	QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB: {Doppler shift, Doppler spread}
-	QCL-TypeC: {average delay, Doppler shift}
-	QCL-TypeD: {Spatial Rx parameter}
[bookmark: _Hlk500953403]The UE receives a selection command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field TCI-states. Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure. When the number of TCI states in TCI-States is less than or equal to 8, the DCI field TCI-states directly indicates the TCI state.
If a UE is configured with the higher layer parameter TCI-PresentInDCI is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical wo the TCI state applied for the CORESET used for the PDCCH transmission. 
[bookmark: _Hlk497994280][bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk498589824]If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' If the offset is less than a threshold, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
UE should expect only the following QCL-Type configurations in TCI-RS-Set:
· If CSI-RS is configured as CSI-RS for tracking according to Subsection 5.1.6.1.1, UE should only expect {QCL-TypeC} or {QCL-TypeC, QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· If CSI-RS is configured as CSI-RS for CSI reporting, UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS for tracking or {QCL-TypeB} configuration with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· If CSI-RS is configured as CSI-RS for L1-RSRP reporting according to Subsection 5.1.6.1.2, UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeC, QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting 
· For the DM-RS of CORESET scheduling the PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of CORESET scheduling the PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS for tracking or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting
· For the DM-RS of PDSCH UE should only expect {QCL-TypeA} configuration with CSI-RS configured for CSI reporting or {QCL-TypeA, QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS for tracking or {QCL-TypeD} with CSI-RS configured for L1-RSRP reporting or {QCL-TypeA, QCL-TypeD} configuration with CSI-RS configured for CSI reporting
If multiple QCL-Type is configured for TCI-RS-Set, UE should not expect the same QCL-Type configurations.




	[bookmark: _Toc501048175][bookmark: _Toc501048197]5.1.6.1.2	CSI-RS for L1-RSRP computation
If a UE is configured with the higher-layer parameter CSI-RS-ResourceRep set to 'ON', the UE may assume that the CSI-RS resources, described in Subclause 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filterQCL-ed wrt to spatial Rx parameters, where the CSI-RS resources in the resource set are transmitted in different OFDM symbols. The UE is not expected to receive different periodicity in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set. If the CSI-RS-ResourceRep is set to 'OFF', the UE may not assume that the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filterQCL-ed wrt to spatial Rx parameters and should not expect configuration with same NrofPorts in every symbol.
…
5.2.2.3	Reference signal (CSI-RS) 
[bookmark: _Toc501048198]5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
-	…
[bookmark: _Hlk498332433][bookmark: _Hlk497931989]-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether CSI-RS resource are QCL-ed a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-sidewrt to spatial Rx parameters as described in Subclause 5.1.6.1.2.
-	QCL-InfoPeriodicCSI-RS
[bookmark: _Hlk498496053][bookmark: _Hlk497309579]The UE may be configured the CSI-RS in same OFDM symbols as CORESET, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements, if the higher layer parameter NrofPorts is configured as 1 or 2.




	[bookmark: _Toc501048174]5.1.6.1.1	CSI-RS for tracking
If a UE is configured with the higher layer parameter TRS-INFO set as 'ON', the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. For frequency range 1, the UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot, for frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot. 
Each CSI-RS resource, defined in Subclause 7.4.1.5 of [4, TS 38.211], is configured by the higher-layer parameter CSI-RS-ResourceMapping with the following restrictions:



-	the time-domain locations of the two CSI-RS resources in a slot is given by one of , , or 

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.2-2

-	the bandwidth of the CSI-RS resource is minimum of 50 or  resource blocks 
-	the periodicity is one of 10, 20, 40, or 80 ms
The UE may also assume that the antenna port associated with the SS/PBCH block given by the CSI-RS for time/frequency tracking burst configuration and the antenna port associated with the CSI-RS for time/frequency tracking burst are quasi co-located with respect to Doppler shift, average delay and if configured, the spatial Rx parameter.
UE should not expect configuration of CSI-RS for tracking associated with ReportConfig and configured with MeasRestrictionConfig-time-channel or MeasRestrictionConfig-time-interference.  



	Samsung (R1-1720315)


Proposal: 
· Support only periodic and semi-persistent CSI-RS resources as reference resources for CSI-RS based QCL indication. 
5.1.5		Antenna ports quasi-colocation
The UE can be configured up to M TCI-States by higher layer signalling 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. Each configured TCI state includes one RS set TCI-RS-SetConfig. Each TCI-RS-SetConfig contains parameters for configuring quasi co-location relationship between the reference signals in the RS set and the DM-RS port group of the PDSCH. The RS set contains a reference to either one or two DL RSs and an associated quasi co-location type (QCL-Type) for each one configured by the higher layer parameter QCL-Type. 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 indicated to the UE are based on the higher layer parameter QCL-Type and may take one or a combination of the following types: 
-	QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB: {Doppler shift, Doppler spread}
-	QCL-TypeC: {average delay, Doppler shift}
-	QCL-TypeD: {Spatial Rx parameter}
When a reference is a CSI-RS resource, the UE is not expected to receive a configuration of CSI-RS resource with ResourceConfigType set to ‘aperiodic’ as a reference.
The UE receives a selection command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field TCI-states. Until a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure. When the number of TCI states in TCI-States is less than or equal to 8, the DCI field TCI-states directly indicates the TCI state.
If a UE is configured with the higher layer parameter TCI-PresentInDCI is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical wo the TCI state applied for the CORESET used for the PDCCH transmission. 
If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' If the offset is less than a threshold, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.

	OPPO (R1-1800502)



Text proposal for TS 38.214
Based on the above discussion, we make the following text proposal to capture the suggestions for Section 5.1 of TS 38.214

/******************** Start of Text Proposal for Section 5.1 of TS 38.214*********************/
· [bookmark: _Toc501048156]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.
A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI.
[If a UE is configured to decode PDCCH with the CRC scrambled with the [C-RNTI], the UE shall decode the PDCCH and corresponding PDSCH.] 
[bookmark: _Hlk498007580]If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not assume that any SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them.
When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters] Doppler shift, Doppler spread, average delay, delay spread and spatial RX parameters.
If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.

/******************** End of Text Proposal for Section 5.1 of TS 38.214*********************/

Text proposal for TS 38.213
Based on the above discussion, we make the following text proposal to capture the suggestions and some minor corrections for Section 10.1 of TS 38.213

/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/
· [bookmark: _Toc501387558][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search spaces. A search space can be a common search space or a UE-specific search space. A UE shall monitor PDCCH candidates in non-DRX slots in one or more of the following search spaces
-	a Type0-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
-	a Type3-PDCCH common search space for a DCI format with CRC scrambled by INT-RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-RNTI, or C-RNTI, or CS-RNTI(s); and
-	a UE-specific search space for a DCI format with CRC scrambled by C-RNTI or CS-RNTI(s).
A UE is provided a configuration for a control resource set for Type0-PDCCH common search space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer parameter RMSI-scs for PDCCH reception. The UE determines the control resource set and the monitoring occasions for Type0-PDCCH common search space as described in Subclause 14. The Type0-PDCCH common search space is defined by the CCE aggregation levels and the number of candidates per CCE aggregation level given in Table 10.1-1. 
The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search spaceand , the Type2-PDCCH common search space, and for the corresponding PDSCH receptions, and the DM-RS antenna port associated is quasi co-located with the associated SS/PBCH block reception are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. The value for the DM-RS scrambling sequence initialization is the cell ID. 
For Type0A-PDCCH common search space or for Type-2 PDCCH common search space, the control resource set is same as the control resource set for Type0-PDCCH common search space. A UE is provided a configuration for Type0A-PDCCH common search space by higher layer parameter osi-SearchSpace. A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace.
A subcarrier spacing and a CP length for PDCCH reception with Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space are same as for PDCCH reception with Type0-PDCCH common search space. 
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space are quasi co-located with and the DM-RS antenna port associated with the associated SS/PBCH reception  block are quasi co-located with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
A UE may assume that the DM-RS antenna port associated with PDCCH reception and associated PDSCH reception in the Type1-PDCCH common search space are quasi co-located with the DM-RS antenna port of the SS/PBCH block the UE selected for RACH association and transmission reception associated with a corresponding PRACH transmission with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
If a value for the DM-RS scrambling sequence initialization for Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type-2 PDCCH common search space is not provided by higher layer parameter PDCCH-DMRS-Scrambling-ID in SystemInformationBlockType1, the value is the cell ID. 
…….


For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs where the first PRB of the first group of 6 PRBs has index . 
If the UE has not received an indication for an antenna port quasi co-location from the set of antenna port quasi co-locations provided by TCI-StatesPDCCH, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the DM-RS antenna port associated with PBCH reception the SS/PBCH block the UE selected for RACH association and transmission  with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters. 
For each serving cell that a UE is configured to monitor PDCCH in a search space other than Type0-PDCCH common search space, the UE is configured the following:
………….
/******************** End of Text Proposal for Section 10.1 of TS 38.213*********************/
	Ericsson (R1-1800710)


1 Clarifying corrections for TS 38.214
Section 5.1.5 Antenna port quasi-colocation contains this sentence
The UE receives a selection command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field TCI-states.
To align the terminology with TS 38.212 specifications and TS 38.321 specifications (to be consistent, it is better to use activation command as TS 38.321 will use activation command.), we have this proposal

Correct the text in Section 5.1.5 of TS 38.214 as
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
The UE receives a selection an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field TCI-states Transmission configuration indication.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
Furthermore, these sentences are a bit ambiguous
For both the case when TCI-PresentInDCI = ‘Enabled’ and TCI-PresentInDCI = ‘Disabled’ If the offset is less than a threshold, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
We have this clarifying proposal
Correct the text in Section 5.1.5 of TS 38.214 as
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
For both the case when TCI-PresentInDCI = ‘Enabled’ and TCI-PresentInDCI = ‘Disabled’ If ,if the offset between the reception of the DL DCI and the corresponding PDSCH is less than a the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
	Qualcomm (R1-1800867)


Observation 1: 	In high-speed scenarios, it may be necessary to signal QCL assumption between NR-PDCCH and DL RS antenna port(s) for NR PDCCH beam switch, with very low latency.
Observation 2: DCI based beam switch with ACK/NACK based confirmation provides similar robustness as MAC CE based indication. 
Proposal 1: 	The following TP is proposed to support DCI Based NR-PDCCH beam switch in subclause 5.1.5 in TS 38.214 v15.0.0. 
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' If the offset is less than a threshold, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi-colocation indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. 
If the TCI-PresentinDCI is set as ‘Enabled’ and ControlBeamSwitch-inDCI is also set as ‘Enabled’, and UE receives a DL DCI scrambled with a C-RNTI, in the monitored CORESET wherein the MSB of the indicated TCI state is ‘1’, the UE after a Threshold-Control-Offset from the transmission of an UL ACK/NACK for the received DCI, may assume that the antenna ports of the PDCCH DM-RS of the CORESET will be quasi-collocated with the RS set corresponding to the indicated TCI state.     --------------------------------------------------------- End of change --------------------------------------------------------------------
 
Proposal 2: 	The following fields are proposed to be added to the ControlResourceSet IE in TS 38.331 v2.0.0 to enable DCI based NR-PDCCH Beam Switch. 
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
ControlBeamSwitch-InDCI						ENUMERATED {enabled} OPTIONAL,
Threshold-Control-Offset						ENUMERATED {FFS values} OPTIONAL,

--------------------------------------------------------- End of change --------------------------------------------------------------------

Proposal 3: 	The following TP correction is proposed for subclause 10.1 in TS 38.213 v2.0.0, 
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space and the DM-RS antenna port associated with SS/PBCH reception are quasi co-located with respect to, average channel gain, delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters
--------------------------------------------------------- End of change --------------------------------------------------------------------
and in addition the following TP correction is proposed for subclause 5.1 in TS 38.214 v15.0.0 
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to average channel gain, delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to average channel gain, delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.
--------------------------------------------------------- End of change --------------------------------------------------------------------
	LGE (R1-1800367)



1. Text proposals on 38.214
[bookmark: _Toc500584046]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation and L1-RSRP computation. A UE configured with a CSI-RS resource, when configured with the higher layer parameter ResourceConfigType set to ‘periodic’, the quasi co-location configuration is indicated through higher layer signaling of QCL-Info-PeriodicCSI-RS, where the quasi co-location source(s) can be either SSB or another periodic CSI-RS.

---- Unchanged parts omitted ----

5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-timeConfig defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. The allowable periodicity values of are given in subclause [TBD] of [4, TS 38.211]. 
-	CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-Density defines CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].
-	Pc: which is the assumed ratio of PDSCH EPRE to non-zero power CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size,
-	Pc-PDCCH which is the assumed ratio of PDCCH EPRE to non-zero power CSI-RS EPRE and takes the value of 0 dB.
-	Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to non-zero power CSI-RS EPRE. 
-	ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits
-	CC_Info defines which component carrier the configured CSI-RS is located in.
-	BWP-Info defines which bandwidth part the configured CSI-RS is located in.
-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side as described in Subclause 5.1.6.1.2.
-	QCL-Info-PeriodicCSI-RS parameter for periodic CSI-RS configures a reference to one TCI-RS-SetConfig in TCI-States for providing the QCL source and QCL type, where the source can be SS/PBCH block or another periodic CSI-RS.
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