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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



Working Assumption R1-1719069 Summary of offline discussions on QCL	Nokia, Nokia Shanghai Bell (RAN1#90 Prague)

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#92bis meeting a total of 8 contributions [2-9], have been submitted on the QCL agenda item. Most of the documents contain text proposals, summarized in the following sections. 
Initial Prioritization of Proposals for Offline Discussion:
· Clarification on antenna port definitions in 38.211 (updated!)
· Proposal 1
· Assumption of TCI state after RRC configuration and before activation, 
· Proposal 7
· Various corrections on section 5.1.5, ‘antenna ports quasi co-location’
· Proposal 9
· Changes on spatial filter assumption. Two proposals from ZTE and Intel. Additional clarifications
· Proposal 10

Additional prioritization/re-prioritization to be determined during the meeting.

Text proposals for 38.211
Proposal 1: Two proposals from Ericsson and Intel on antenna ports definition in 38.211, section 4.4.1
---- Unchanged parts omitted----
4.4.1	Antenna ports
An antenna port is defined over a set of resource elements in time and frequency, the port coherency region, such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if both symbols are within the port coherency region. 	Comment by Mihai Enescu: Ericsson, R1-1804987	Comment by Mihai Enescu: Ericsson, R1-1804987
There are limits given below within which the channel can be inferred from one symbol to another symbol on the same antenna port	Comment by Mihai Enescu: Intel, R1-1804724
[-	For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.	Comment by Mihai Enescu: Intel, R1-1804724
-	For CSI-RS resource the channel over which a symbol on one of antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed in different CSI-RS reference signal occasions only when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements as described in 3GPP TS 38.214 Section 5.2.2.1 or when CSI-RS resource is not associated with ReportQuantity configured with 'CRI/RSRP' or ‘No Report’ as described in 3GPP TS 38.214 Section 5.1.6.1.2]
[-     For a DM-RS port associated with PDSCH, the port coherency region is defined as the OFDM symbols of the scheduled PDSCH and within the PRG containing the DM-RS as described in Clause 5.1.2.3 of [TS 38.214]	Comment by Mihai Enescu: Ericsson, R1-1804987, alternative to Intel above
-     For a CSI-RS port, the port coherency region is the resource elements used by the port of the CSI-RS resource in a single slot when the channel measurement restriction is enabled as described in Clause 5.2 in [TS 38.214] and the resource elements used by the port of the CSI-RS resource across an unrestricted set of slots otherwise.
]
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters.
---- Unchanged parts omitted----
Proposal 2: Clarification on QCL assumption between two antenna ports.
---- Unchanged parts omitted----
7.2	Physical resources
The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.
The following antenna ports are defined for the downlink:
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	Antenna ports starting with 3000 for channel-state information reference signals
-	Antenna ports starting with 4000 for SS/PBCH block transmission
A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.	Comment by Mihai Enescu: Huawei, R1-1803640
---- Unchanged parts omitted----
Proposal 3: Editorial clarifications in paragraphs 7.4.1.1.2 and 7.4.1.3.2 of 38.211
---- Unchanged parts omitted, section 7.4.1.1.2 of 38.211----
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDSCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx. The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx RX parameter when applicable.	Comment by Mihai Enescu: VIVO, R1-1803627
---- Unchanged parts omitted ----
---- Unchanged parts omitted, section 7.4.1.3.2 of 38.211----
A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the presence or absence of DM-RS in the CORESET.
In absence of CSI-RS 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 Rx RX parameter when applicable.	Comment by Mihai Enescu: VIVO, R1-1803627
---- Unchanged parts omitted ----
Proposal 4: Clarification on QCL assumption for CSI-RS ports within one resource.
---- Unchanged parts omitted, section 7.4.1.5.3 ----
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.	Comment by Mihai Enescu: ZTE, R!-1803915
---- Unchanged parts omitted ----

Text proposals for 38.213
Proposal 5: Clarification on QCL reference to SSB or DMRS
---- Unchanged parts omitted, section 10.1 of 38.213----
If a UE is not provided higher layer parameter paging-SearchSpace for Type2-PDCCH common search space, the association between monitoring occasions for Type2-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13. 
If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.
The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search space, the Type0A-PDCCH common search space, and the Type2-PDCCH common search space, and for corresponding PDSCH receptions, and the DM-RS antenna port associated 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, R1-1804004
The subcarrier spacing and the CP length for PDCCH reception with Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type2-PDCCH common search space are the same as for PDCCH reception with Type0-PDCCH common search space.
---- Unchanged parts omitted ----
Proposal 6: Editorial change
---- Unchanged parts omitted, section 10.1 of 38.213----
A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space and associated PDSCH are quasi co-located with the SS/PBCH block with respect to average gain, delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable.	Comment by Mihai Enescu: ZTE, R1-1803915.
---- Unchanged parts omitted ----
Proposal 7: Assumption of TCI state after configuration and before activation, discussion to happen also in beam management agenda.
---- Unchanged parts omitted, section 10.1 of 38.213----
If a UE has received initial configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. After a UE receives higher layer re-configuration of TCI states, the UE may assume that the activated TCI state(s) configured before the re-configuration are remained activated until reception and application of next activation/deactivation command.	Comment by Mihai Enescu: ZTE, R1-1803915.
If a UE has received a configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE uses the previous known configuration for the reception of PDCCH. 	Comment by Mihai Enescu: Qualcomm, R1-1802832
If a UE has received higher layer parameter TCI-StatesPDCCH containing more than one TCI states but not MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure the lowest entry of TCI-StatesPDCCH with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. 	Comment by Mihai Enescu: VIVO, R1-1803627
---- Unchanged parts omitted ----
Text proposals for 38.214 
Proposal 8: 
5.1
---- Unchanged parts omitted----
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].
A priority rule shall be defined when UE cannot simultaneously receive both PDCCH and PDSCH using the same spatial filter. 	Comment by Mihai Enescu: Qualcomm, R1-1802832
When unicast PDSCH is to be received by the UE in the same OFDM symbol containing a search space associated with the CORESET quasi-colocation parameters associated with the PDSCH takes precedence and the UE shall receive the PDSCH with its associated quasi co-location parameters. The UE is not expected to monitor this CORESET for PDCCH. Additionally, UE may assume that no PDCCH is transmitted in the REs indicated to receive unicast PDSCH conveyed by a PDCCH.  
Proposal 9: various corrections on section 5.1.5, ‘antenna ports quasi co-location’
---- Unchanged parts omitted----
5.1.5	Antenna ports quasi co-location
The UE can be configured with 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, there is no overlap between the two QCL shall not be the same types shall not be the same, regardless of whether the references DL RS are to the same DL RS or different DL RS. 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: OPPO, R1-1804004, CATT has the “or two” addition but this might be not needed if we accept OPPO’s proposal	Comment by suxin: CATT: actually, the text proposal from our side is: 
For the case of two DL RSs, there is no overlap between the two QCL shall not be the same types, regardless of …	Comment by Mihai Enescu: CATT, R1-1803750
-	‘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}
The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives [initial] initial higher layer configuration of TCI states and before reception and application 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 respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. After a UE receives higher layer re-configuration of TCI states, the UE may assume that the activated TCI state(s) configured before the re-configuration are remained activated  until reception and application of next activation/deactivation command.	Comment by Mihai Enescu: VIVO, R1-1803627, ZTE R1-1803915	Comment by Mihai Enescu: ZTE, including next change	Comment by Mihai Enescu: ZTE
If a UE is configured with the higher layer parameter TCI-PresentInDCI that 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 or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the current TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission, where the current TCI state is the state at the beginning of the slot carrying the PDSCH.  	Comment by Mihai Enescu: Qualcomm	Comment by Mihai Enescu: Qualcomm
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 time 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, or if PDSCH is semi-persistently scheduled, 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 where applicable based on the current TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID at the active BWP in the latest slot in which search spaces on one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.	Comment by Mihai Enescu: Qualcomm	Comment by Mihai Enescu: VIVO, all the yellow highlights
A UE should expect only the following QCL-Type configurations in TCI RS Set a TCI-State:	Comment by Mihai Enescu: OPPO, R1-1804004
-	If a CSI-RS resource is in a CSI-RS resource set configured with higher layer parameter TRS-Info, the UE should only expect ‘QCL-TypeC’ or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ SS/PBCH block or with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or ‘QCL-TypeD’ configuration with SS/PBCH block	Comment by suxin: CATT: our proposal is:
… or ‘QCL-TypeD’ with SS/PBCH block or a CSI-RS resource…  	Comment by Mihai Enescu: CATT	Comment by Mihai Enescu: OPPO, Huawei
-	If a CSI-RS resource in a CSI-RS resource set is configured with higher layer parameter CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ configuration with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.. 
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.	Comment by Mihai Enescu: OPPO, R1-1804004

-	For the DM-RS of PDSCH, the UE should only expect ‘QCL-TypeA’ or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with a CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep or ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep.	Comment by Mihai Enescu: OPPO, R1-1804004	Comment by Mihai Enescu: OPPO, R1-1804004
	Comment by Mihai Enescu: OPPO, R1-1804004


---- Unchanged parts omitted----
[bookmark: _Toc501048172]5.1.6	UE procedure for receiving downlink reference signals
Proposal 10: Changes on spatial filter assumption. Two proposals from ZTE and Intel. Additional clarifications
---- Unchanged parts omitted----
5.1.6.1.2	CSI-RS for L1-RSRP computation
The UE is not expected to receive different periodicity in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set.	Comment by Mihai Enescu: ZTE, two suggestions for same paragraph..
[If a UE is configured with the higher-layer parameter CSI-RS-ResourceRep set to ‘ON’, the UE may may shall assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. the CSI-RS resources, described in section 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter the CSI-RS resources, described in section 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter, 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. 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 antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol. the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symb]
[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 shall 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. The UE may assume that all CSI-RS resource transmissions with the same CSI-RS resource configuration identity for a given CC and BWP is quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters.	Comment by Mihai Enescu: Intel
]
---- Unchanged parts omitted----
Proposal 11: 
---- Unchanged parts omitted----
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 parameter NZP-CSI-RS-ResourceSetConfig. 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 higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
 -	…
-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether CSI-RS resources are QCL-ed a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side wrt to spatial Rx parameters as described in Subclause 5.1.6.1.2. and can be configured only when the higher layer parameter ReportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'CRI/RSRP' or ‘No Report’.
---- Unchanged parts omitted----
Proposal 12: further clarification. 
---- Unchanged parts omitted----
5.2.2.3	Reference signal (CSI-RS) 
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 parameter NZP-CSI-RS-ResourceSetConfig. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s). 
A UE may assume the CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to {‘QCL type A’ and ‘QCL type D’}.	Comment by Mihai Enescu: Huawei, R1-1803640
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----
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Appendix – Proposals
Proposals from different companies related to this topic are listed in the following:

	Huawei, HiSilicon (R1-1803640)


Proposal 1: A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
Proposal 2: A UE may assume the all CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ if applicable.
Proposal 3: NR should capture the following QCL linkage into specification:  SSB  CSI-RS for CSI w.r.t. ‘QCL-type D’.

Proposal 4: Use “QCL-Type D” to unify the terminology “spatially quasi co-located”/ Quasi co-located with respect to spatial Rx parameters/ “QCL-Type D” throughout the specification for better maintainability.

Text proposal for TS 38.211 v15.0.1:
<Unchanged parts are omitted>
[bookmark: _Toc500952712]7.2	Physical resources
The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.
The following antenna ports are defined for the downlink:
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	Antenna ports starting with 3000 for channel-state information reference signals
-	Antenna ports starting with 4000 for SS/PBCH block transmission
A UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
<Unchanged parts are omitted>
Text proposal of TS 38.214 v15.0.1:
<Unchanged parts are omitted>
5.2.2.3	Reference signal (CSI-RS) 
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 parameter NZP-CSI-RS-ResourceSetConfig. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s). 
A UE may assume the CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located with respect to {‘QCL type A’ and ‘QCL type D’}.
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 are omitted>
Text proposal of TS 38.214 v15.0.1:
<Unchanged parts are omitted>
5.1.5	Antenna ports quasi co-location
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
<Unchanged parts are omitted>
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL type D’} configuration with SS/PBCH block.
<Unchanged parts are omitted>


	CATT (R1-1803750)



Proposal 1: To capture the agreement in RAN1 #91 more precisely, modify the description of relationship between the two reference RSs in section 5.1.5 of 214.
Proposal 2: Enumerate the possible combinations of reference RSs and QCL types that can be configured in one TCI State:
· CSI-RS for BM
· {TRS| QCL_typeA, CSI-RS for BM | QCL_typeD} or
· {SSB| QCL_typeC, SSB| QCL_typeD}
· CSI-RS for CSI
· {TRS| QCL_typeA, CSI-RS for BM| QCL_typeD} or
· {TRS| QCL_typeA, SSB| QCL_typeD}
· TRS
· {SSB| QCL_typeC, SSB| QCL_typeD}
· DMRS for PDSCH
· {TRS| QCL_typeA, CSI-RS for BM| QCL_typeD} or
· {SSB| QCL_typeA, SSB| QCL_typeD} or
· {CSI-RS for CSI| QCL_typeA, CSI-RS for CSI| QCL_typeD}
· DMRS for PDCCH
· {TRS| QCL_typeA, CSI-RS for BM| QCL_typeD} or
· {SSB| QCL_typeA, SSB| QCL_typeD}
Proposal 3: To capture the agreement on supporting up to 2 DMRS groups, modify the description in section 5.15 of 214.
Proposal 4: To capture the agreement on QCL linkage between SSB and CSI-RS for CSI, modify the description in section 5.15 of 214.
Based on discussion above, we propose to modify the text in section 5.1.5 of 214 as shown below. 
	-------------------------------------------------------------Start of CR for 38.214----------------------------------------------------
 5.1.5	Antenna ports quasi-colocation
The UE can be configured with 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, there is no overlap between the two QCL shall not be the same types, 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}
The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 
If a UE is configured with the higher layer parameter TCI-PresentInDCI that 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 or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to 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 time 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
-	If a CSI-RS resource is in a CSI-RS resource set configured with higher layer parameter TRS-Info, the UE should only expect ‘QCL-TypeC’ or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with SS/PBCH block or a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource in a CSI-RS resource set is configured with higher layer parameter CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ configuration with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep..
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	For the DM-RS of PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep or ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep.
--------------------------------------------------------------END of CR to 38.214--------------------------------------------------



	[bookmark: _Hlk506825649]VIVO (R1-1803627)



[bookmark: OLE_LINK9][bookmark: OLE_LINK10]TPs for 38.211
Proposal 1: TPs for the section 7.4.1.1.2 of 38.211

---- Unchanged parts omitted, section 7.4.1.1.2 of 38.211----
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDSCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx. The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx RX parameter when applicable..
---- Unchanged parts omitted ----

Proposal 2: TPs for the section 7.4.1.3.2 of 38.211

---- Unchanged parts omitted, section 7.4.1.3.2 of 38.211----
A UE not attempting to detect a PDCCH in a CORESET shall not make any assumptions on the presence or absence of DM-RS in the CORESET.
In absence of CSI-RS 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 Rx RX parameter when applicable.
---- Unchanged parts omitted ----
Proposal 3: The UE can assume the lowest entry of TCI-StatesPDCCH as default TCI state to provide the PDCCH QCL between RRC configuration and MAC-CE activation.
Proposal 4: The CORESET 0 can be re-configured by dedicated RRC signaling after initial access procedure.
· UE is not allowed to switch beam autonomously for CORESET0 reception after RRC configuration;
Proposal 5: UE does not expect RS other than SSB configured in TCI state tci-StatesPDCCH for re-configuration of CORESET0.
· UE derives slots for type 0 search space based on SSB configured in tci-StatesPDCCH for re-configuration of CORESET0. 
TPs for 38.213
---- Unchanged parts omitted, section 10.1 of 38.213----
If a UE has received higher layer parameter TCI-StatesPDCCH containing more than one TCI states but not MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure the lowest entry of TCI-StatesPDCCH with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. 
---- Unchanged parts omitted ----
Remaining issues and TPs for 38.214
Proposal 6: When the scheduling offset is <=k, the default TCI state corresponds to the PDCCH TCI state for the lowest CORESET-ID at the active BWP in that slot.
---- Unchanged parts omitted, section 5.1.5 of 38.214----
The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives [initial] initial 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 respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 

If a UE is configured with the higher layer parameter TCI-PresentInDCI that 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 or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to 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 time 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located where applicable based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID at the active BWP in the latest slot in which search spaces on one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
---- Unchanged parts omitted----

	ZTE, Sanechips (R1-1803915)



TP 1: Capture the following description in section 7.4.1.5.3 of 38.211[2]
	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 2: Capture the following description in section 10.1 of 38.213[4]. 
	· A UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0A-PDCCH common search space and associated PDSCH are quasi co-located with the SS/PBCH block with respect to average gain, delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable.


Proposal 1: As a reference RS ID for TCI configuration, TRS should be represented by a CSI-RS resource ID of CSI-RS for tracking. Any of the NZP CSI-RS resource IDs configured in the CSI-RS resource set for tracking can be used as an RS ID for TCI configuration. 
Update the comment for the RRC parameter TCI-RS-SetConfig:
	RRC parameter
	Description
	Value range
	Comments

	TCI-RS-SetConfig
	Contains parameters for configuring an RS set within a TCI state, e.g., which RSs, which QCL parameters, etc.
	{{DL RS ID 1, QCL-Type 1}, {DL RS ID 2, QCL-Type 2}}
or
{DL RS ID 1, QC-Type 1}
	Contained in TCI-States and TCI-StatesPDCCH

DL RS ID can be the ID of a CSI-RS resource (NZP-CSI-RS-ResourceConfigId), or an SSB ID, or the ID of a CSI-RS resource set (TRS)
where the CSI-RS resource ID can be a resource ID configured in a CSI-RS resource set configured with TRS-Info or with CSI-RS-ResourceRep



TP 3: Capture the following description in section 5.1.5 of 38.214[5]. 
	· The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives initial higher layer configuration of TCI states and before reception and application 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 respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. After a UE receives higher layer re-configuration of TCI states, the UE may assume that the activated TCI state(s) configured before the re-configuration are remained activated  until reception and application of next activation/deactivation command.


TP 4: Capture the following description in section 10.1 of 38.213 [4]. 
	· If a UE has received initial configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. After a UE receives higher layer re-configuration of TCI states, the UE may assume that the activated TCI state(s) configured before the re-configuration are remained activated until reception and application of next activation/deactivation command.


TP 5：The text in {38.214：5.1.6.1.2	CSI-RS for L1-RSRP computation }
	The UE is not expected to receive different periodicity in CSI-RS-timeConfig and NrofPorts in every CSI-RS resource within the set.
If a UE is configured with the higher-layer parameter CSI-RS-ResourceRep set to ‘ON’, the UE may may shall assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. the CSI-RS resources, described in section 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter the CSI-RS resources, described in section 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filter, 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. 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 antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol. the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symb




	OPPO (R1-1804004)



Suggestion 1: In Section 5.1.5 of TS 38.214, Modify the description (remove one RS set TCI-RS-SetConfig) to align with TS 38.331.
Suggestion 2: In Section 5.1.5 of TS 38.214, capture the above-mentioned QCL assumption highlighted by BLUE.
Suggestion 3: In Section 5.1.5 of TS 38.214, remove the corresponding description on the QCL assumptions highlighted by YELLOW.
Suggestion 4: In Section 10.1 of TS 38.213, fix the description that the DMRS port of Type0-PDCCH/Type0A-PDCCH/Type2-PDCCH common search space is QCLed with the associated SS/PBCH block.
[bookmark: _Hlk511295650]/******************** Start of Text Proposal for Section 5.1.5 of TS 38.214*********************/
[bookmark: _Toc501048171]5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk500799851][bookmark: _Hlk500800106][bookmark: _Hlk500784100]The UE can be configured with 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 DL RS are to the same DL RS or different DL RS. 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 an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field ‘Transmission Configuration Indication’. After a UE receives [initial] 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 respect to Doppler shift, Doppler spread, average delay, delay spread, spatial Rx parameters, where applicable. 
If a UE is configured with the higher layer parameter TCI-PresentInDCI that 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 or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to 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 time 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
A UE should expect only the following QCL-Type configurations in TCI RS Set a TCI-State:
-	If a CSI-RS resource is in a CSI-RS resource set configured with higher layer parameter TRS-Info, the UE should only expect ‘QCL-TypeC’ or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.or ‘QCL-TypeD’ configuration with SS/PBCH block
-	If a CSI-RS resource in a CSI-RS resource set is configured with higher layer parameter CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ configuration with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.. 
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	For the DM-RS of PDSCH, the UE should only expect ‘QCL-TypeA’ or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with a CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep or ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep.
/******************** End of Text Proposal for Section 5.1.5 of TS 38.214*********************/
/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/
<Text omitted>
If a UE is not provided higher layer parameter paging-SearchSpace for Type2-PDCCH common search space, the association between monitoring occasions for Type2-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13. 
If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.
The UE may assume that the DM-RS antenna port associated with PDCCH reception in the Type0-PDCCH common search space, the Type0A-PDCCH common search space, and the Type2-PDCCH common search space, and for corresponding PDSCH receptions, and the DM-RS antenna port associated 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. 
The subcarrier spacing and the CP length for PDCCH reception with Type0A-PDCCH common search space, or Type1-PDCCH common search space, or Type2-PDCCH common search space are the same as for PDCCH reception with Type0-PDCCH common search space.

<Text omitted>
/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/

	Intel (R1-1804724)


Text Proposal to TS 38.214
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 shall 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. The UE may assume that all CSI-RS resource transmissions with the same CSI-RS resource configuration identity for a given CC and BWP is quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters.
…
[bookmark: _Toc501048198]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 parameter NZP-CSI-RS-ResourceSetConfig. 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 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 resources are QCL-ed a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side wrt to spatial Rx parameters as described in Subclause 5.1.6.1.2. and can be configured only when the higher layer parameter ReportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'CRI/RSRP' or ‘No Report’.
-	…
Text Proposal to TS 38.211
	[bookmark: _Toc500952616]4.4.1	Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
There are limits given below within which the channel can be inferred from one symbol to another symbol on the same antenna port
-	For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.
-	For CSI-RS resource the channel over which a symbol on one of antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed in different CSI-RS reference signal occasions only when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements as described in 3GPP TS 38.214 Section 5.2.2.1 or when CSI-RS resource is not associated with ReportQuantity configured with 'CRI/RSRP' or ‘No Report’ as described in 3GPP TS 38.214 Section 5.1.6.1.2
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 

	Qualcomm (R1-1802832)



Proposal 1:  Support the following priority rule TP in Section 5.1 of 38.214 for the determination of QCL parameters and rate-matching behaviour when unicast PDSCH and configured CORESET are frequency division multiplex over the same OFDM symbol. Support the following TP in Section 5.1 of 214
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
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].
A priority rule shall be defined when UE cannot simultaneously receive both PDCCH and PDSCH using the same spatial filter. 
When unicast PDSCH is to be received by the UE in the same OFDM symbol containing a search space associated with the CORESET quasi-colocation parameters associated with the PDSCH takes precedence and the UE shall receive the PDSCH with its associated quasi co-location parameters. The UE is not expected to monitor this CORESET for PDCCH. Additionally, UE may assume that no PDCCH is transmitted in the REs indicated to receive unicast PDSCH conveyed by a PDCCH.  
------------------------------------------------------------- End of change ----------------------------------------------------------------
Proposal 2.1: Adopting TCI state/QCLed RS of SPS PDSCH DMRS from the active TCI state of a suitable CORESET is supported.
Proposal 2.2: Support Alt-1. I.e., TCI state of each SPS PDSCH transmission is the default PDSCH TCI state associated with that transmission time. 
Alt 1: TCI state of each SPS PDSCH transmission is the default PDSCH TCI state associated with that transmission time.
--------------------------------------------------------- Beginning of change [38.214, 5.1.5]-------------------------------------------
For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, or if PDSCH is semi-persistently scheduled, 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 co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
------------------------------------------------------------- End of change ----------------------------------------------------------------
Proposal 2.3: When TCI state/QCLed RS of PDSCH is adopted from the active TCI state of a CORESET, it is the current active TCI state of the CORESET. Here, ‘current’ refers to the time of the beginning of PDSCH-carrying slot.
--------------------------------------------------------- Beginning of change -------------------------------------------------------------
If a UE is configured with the higher layer parameter TCI-PresentInDCI that 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 or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the current TCI state applied for the CORESET used for the PDCCH transmission, where the current TCI state is the state at the beginning of the slot carrying the PDSCH. 
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 time 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 based on UE capability. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the current TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
------------------------------------------------------------- End of change ----------------------------------------------------------------
Proposal 3: For a P/SP/A-CSIRS resource set with CSI-RS-Repetition ‘OFF’, or when CSI-RS-Repetition is not configured the following priority rules can be specified to receive PDSCH and P/SP/A-CSIRS: 
PDSCH and P/SP/A-CSIRS Priority rules
· If QCL type D between a scheduled PDSCH and any of the CSI-RS resources of a set are different, then
· For a P/SP-CSI-RS resource set: 
· PDSCH is symbol-level rate-matched on the overlapping OFDM symbols with the CSI-RS resource of the set with a different QCL type D than the PDSCH. 
· For an A-CSI-RS resource set:
· with TRS-Info=‘OFF’ or not configured: the UE is not expected to process the CSI-RS resources of the set which are transmitted on the same OFDM symbols with the scheduled PDSCH.
· with TRS-Info=‘ON’: the UE is not expected to process the CSI-RS resource set if any of the CSI-RS resources are transmitted on the same OFDM symbols with the scheduled PDSCH. Within the allocated RBs for PDSCH, UE does not expect any CSI-RS resources FDMed with PDSCH.
· Note: UE does not expect to be configured with a PDSCH which results in any DMRS to occupy the same OFDM symbol with such a CSI-RS resource.
· Note: PTRS is symbol-level punctured on the OFDM symbols transmitting such a CSI-RS resource. 
· Note: If QCL Type D is the same between the PDSCH and a CSI-RS resource, PDSCH may be FDMed with the CSI-RS resource.

Proposal 4.1: If only one SRS resource is configured, SRI is assumed to be implicitly present and pointing to that SRS resource, for the purpose of determining PUSCH beam. 
Proposal 4.2: For PUSCH without associated SRI, i.e., (a) when SRS is not configured, or (b) PUSCH is scheduled with DCI format 0_0 and Nsrs>1 SRS resources are configured, the transmit beam to be used is that determined by the PUCCH-SpatialRelationInfo associated with a PUCCH-Resource of fixed PUCCH-ResourceIndex
· Index = 0 or 127 (Note: there are maximum 128 PUCCH-Resources)
· In case of CA/DC, this PUCCH-Resource is associated with the PUCCH-PCell or PUCCH-PSCell if it is in the same frequency band (FR1 or FR2) as the PUSCH. Otherwise, the PUCCH-Resource is associated with a fixed CC in the same frequency band as the PUSCH.
Proposal 4.3: After RACH procedure, until RRC configuration and MAC-CE activation allows default PUSCH beams to be based on PUCCH resources, the beams identified during RACH procedure serve as default. These are the beam of SSB identified by the UE for DL, and the beam of the PRACH or msg3 transmission that led to completion of RACH procedure for UL.
Proposal 4.4: For PDSCH or PUSCH with slot-repetition, all slots share the same QCL/beam. PUSCH beam determination is independent of whether PUSCH carries UCI, SCH data, or both.
Proposal 5.1: A Transition Window shall be specified in the BWP switch, wherein during the Transition window the QCL assumptions for reception of DL Control and Data and transmission of UL control and Data in the new BWP are based on the QCL assumptions derived from the RSs in the old BWP. 
Proposal 5.2: A simple rule can be specified to interpret the TCI states for Control/Data during the Transition Window. Transition window can be defined to have a length spanning the start of reception in the new BWP to the first RS transmission occasion in the new BWP.
Proposal 6:  Support the following TP in section 10.1 of 38.213
If a UE has received initial configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable
If a UE has received a configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE uses the previous known configuration for the reception of PDCCH. 
Proposal 7: If UE Feature 2-4 TCI states for PDSCH is 1, then the UE is expected to support only single beam operation where both the PDCCH and PDSCH share the same TCI state, and the UE is not expected to be configured with TCI-PresentInDCI=Enabled.

	Ericsson (R1-1804987)


<<<<<<<<<< Text proposal for TS 38.211 >>>>>>>>>>>
4.4.1	Antenna ports
An antenna port is defined over a set of resource elements in time and frequency, the port coherency region, such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if both symbols are within the port coherency region. 
-     For a DM-RS port associated with PDSCH, the port coherency region is defined as the OFDM symbols of the scheduled PDSCH and within the PRG containing the DM-RS as described in Clause 5.1.2.3 of [TS 38.214]
-     For a CSI-RS port, the port coherency region is the resource elements used by the port of the CSI-RS resource in a single slot when the channel measurement restriction is enabled as described in Clause 5.2 in [TS 38.214] and the resource elements used by the port of the CSI-RS resource across an unrestricted set of slots otherwise.
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 
>>> End text proposal >>>




