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Motivation
In the current TS 38.214 [1], each TCI state includes one RS set TCI-RS-SetConfig However, in TS 38.331[2], there are no RRC parameter TCI-RS-SetConfig. The parameter qcl-Type1 and qcl-Type2 are used to indicate the two DL RSs and the associated QCL-type.  Thus the description of TS 38.214 should be changed to align with the counterpart of TS 38.214.

-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::= 				SEQUENCE {
	tci-StateId					TCI-StateId,
	qcl-Type1					QCL-Info,     
	qcl-Type2					QCL-Info							OPTIONAL,	-- Need R
	nrofPTRS-Ports				ENUMERATED {n1, n2}					OPTIONAL,	-- Need R
	...
}

QCL-Info ::=				SEQUENCE {

	-- The carrier which the RS is located in. If the field is absent, it applies to the serving cell in which the TCI-State is configured
	cell						ServCellIndex							OPTIONAL,	-- Need R

	-- The DL BWP which the RS is located in. 
	bwp-Id						BWP-Id			OPTIONAL, -- Cond CSI-RS-Indicated
	-- Cond NZP-CSI-RS-Indicated: mandatory if csi-rs or csi-RS-for-tracking is included, absent otherwise
	referenceSignal				CHOICE {
		csi-rs						NZP-CSI-RS-ResourceId,
		ssb							SSB-Index,
		-- A set of CSI-RS resources for tracking
		csi-RS-for-tracking			NZP-CSI-RS-ResourceSetId
	},
	qcl-Type					ENUMERATED {typeA, typeB, typeC, typeD},
	...
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP

Suggestion 1: In Section 5.1.5 of TS 38.214, remove the RS set TCI-RS-SetConfig to align with TS 38.331.

In RAN1#92 meeting [3], there is an agreed text proposal to reflect the following agreements. By double check, the QCL assumption between SSB and CSI-RS for CSI acquisition (highlighted by green) is not captured in the current description.

	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 



Suggestion 2: In Section 5.1.5 of TS 38.214, capture the above-mentioned QCL assumption highlighted by BLUE.

In the above table, the yellow part is only for the case where TRS has not been configured. However the TRS should always be configured for a UE in RRC connected mode, which is captured in the specification as following
· A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set configured with higher layer parameter TRS-Info.

Thus the QCL assumptions highlighted by yellow are no longer necessary and should be removed from the specification.

Suggestion 3: In Section 5.1.5 of TS 38.214, remove the corresponding description on the QCL assumptions highlighted by YELLOW.

When we discussed the QCL assumption regarding TRS, there were only agreements to support periodic TRS. However, in RAN1#92bis meeting, there was an agreement regarding aperiodic TRS, which introduce the QCL assumption between aperiodic TRS and periodic TRS [5]. 
Agreement:
· Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· (Working assumption) A UE does not expect to be triggered to aperiodic TRS unless it has been configured with an associated periodic TRS with the same burst length X slots on the same BWP
· The aperiodic TRS and the associated periodic TRS has the same BW, [same symbol position, same subcarrier location] and the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS
· FFS on DCI trigger timing for SCell activation and BWP switching
· The UE does not expect the scheduling offset between DCI to the first symbol of TRS be smaller than the threshold UE reported
· The aperiodic TRS is triggered by UL DCI (same as CSI-RS) 
· No new/additional RRC parameters are introduced for this feature except UE capability



Based on the above agreement, we have a new QCL assumption between periodic TRS and aperiodic TRS with respective QCL-Type A or {QCL-Type A + QCL-Type D}. Naturally, the corresponding QCL assumption and QCL types should be capture in Section 5.1.5 of TS 38.214

Suggestion 4: In Section 5.1.5 of TS 38.214, adopt the following text proposal to capture the newly introduced QCL assumption between periodic TRS and aperiodic TRS:
       -	If an aperiodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE should only expect 
-	’QCL-TypeA' or {QCL-TypeA' and QCL-TypeD'} with a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.

In the current version of TS 38.214, there are some QCL assumption regarding TRS:
-	If a CSI-RS resource is in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.


We need to state clearly that the above description is only for periodic TRS since an aperiodic TRS can be only quasi col-located with its associated periodic TRS

Suggestion 5: In Section 5.1.5 of TS 38.214, adopt the following modification to capture that the current description about TRS is only for periodic TRS:
       -	If a periodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.

In the discussions of QCL assumptions, we only have the agreements that some target RS is QCLed with SS/PBCH block w.r.t. QCL parameters. Thus there are no restriction the target RS is only QCLed with the DMRS of SS/PBCH and UE may also use other signals (e.g., SSS) to assist the reception of the target RS. Therefore, we need to fix the description of TS 38.213 [4] that the DMRS port of Type0-PDCCH/Type0A-PDCCH/Type2-PDCCH common search space is QCLed with the associated SS/PBCH block, rather than the DMRS ports of SS/PBCH block.

Suggestion 6: 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.

Text proposal
TS38.214
Based on the discussions, we make the following text proposal to capture the above-mentioned suggestions and some minor corrections for Section 5.1.5 of TS 38.214

/******************** Start of Text Proposal for Section 5.1.5 of TS 38.214*********************/
· [bookmark: _Toc510988176][bookmark: _Hlk498589824]5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk500799851][bookmark: _Hlk500800106][bookmark: _Hlk500784100]The UE can be configured with a list of up to M TCI-State configurations within higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability. Each configured TCI state includes one RS set TCI-RS-SetConfig. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS port group of the PDSCH. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location type corresponding to each DL RS given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
-	'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'QCL-TypeB': {Doppler shift, Doppler spread}
-	'QCL-TypeC': { Doppler shift, average delay}
-	'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'. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot .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 DCI format 1_1 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]If the tci-PresentInDCI is set as 'enabled', when the PDSCH is scheduled by DCI format 1_1, the UE shall use the TCI-State 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 reported UE capability [12, TS 38.331]. 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 within the active BWP of the serving cell 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 the higher layer parameter TCI-State:
-	If a periodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
-	If an aperiodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE should only expect 
-	’QCL-TypeA' or {QCL-TypeA' and QCL-TypeD'} with a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.
-	If a CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition , the UE should only expect
[bookmark: _Hlk510821913]-	'QCL-TypeA' or 'QCL-TypeB' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info or
-	 'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition. or
-     ‘QCL-TypeD’ configuration with SS/PBCH block
-	If a CSI-RS resource in a NZP-CSI-RS-ResourceSet is configured with higher layer parameter repetition, the UE should only expect
-	'QCL-TypeA' configuration with CSI-RS in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect
-	 'QCL-TypeA' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or
-	'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
-	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 NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition, or
-	’QCL-TypeA' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet 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 NZP-CSI-RS-ResourceSet with higher layer parameter trs-Info or ' QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	{QCL-TypeA' and QCL-TypeD'} configuration with CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition.
/******************** End of Text Proposal for Section 5.1.5 of TS 38.214*********************/

TS38.213
Based on the discussions, we make the following text proposal to capture the above-mentioned suggestion for Section 10.1 of TS 38.213

/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/
<Text omitted>
If a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set, the association between PDCCH monitoring occasions for Type2-PDCCH common search space set and the SS/PBCH block index are same as the association of PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space set, the control resource set and the association between PDCCH monitoring occasions for Type1-PDCCH common search space set and the SS/PBCH block index are same as the control resource set and the association of PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the control resource set configured by pdcch-ConfigSIB1 in MasterInformationBlock and for corresponding PDSCH receptions, and the DM-RS antenna port associated with a corresponding 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. A subcarrier spacing is provided by higher layer parameter subCarrierSpacingCommon in MasterInformationBlock.
If a UE is configured with one or more downlink bandwidth parts (BWPs), as described in Subclause 12, the UE can be configured with PDCCH-ConfigCommon and PDCCH-Config for each configured DL BWP on the primary cell, other than the initial active DL BWP, as described in Subclause 12.
<Text omitted>
/******************** Start of Text Proposal for Section 10.1 of TS 38.213*********************/
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