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Introduction
In RAN1#95 meeting a total of 5 contributions [2-6] are containing proposals on QCL, summarized in the following sections. 

[bookmark: _Hlk522197068]Text proposals 
Issue 2.1: AP CSI-RS QCL, (ZTE, R1-1812267)
	[bookmark: _Hlk526239745]
	

	Reason for change:
	Using AP CSI-RS indicated in TCI to update QCL source of PDSCH has been agreed in RAN1. However, the timing for this issue hasn’t been addressed. As UE needs some time to apply the Rx parameters derived from AP CSI-RS, gNB and UE cannot implement this feature if the timing is not specified. More rationale for the change is given in the companion document. 

	
	

	Summary of change:
	Clarify the timing between the AP CSI-RS as QCL source and the PDSCH as QCL target.

	
	

	Consequences if not approved:
	An agreed feature cannot be implemented by UE or gNB.



==============section 5.1.4 of 38.214 ==========================
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) 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. In this case, if the ‘QCL-TypeD’ of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).If none of configured TCI states contains '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.
If a TCI state for PDSCH DMRS indicates an aperiodic CSI-RS resource as a QCL source, the UE is expected to apply the QCL parameter(s) derived from the aperiodic CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH, and S is the value reported in FG 2-25.
· The aperiodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition. 
For a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates one of the following quasi-colocation type(s):
========= end TP ===========================================

Companies views:
	Company
	Comment

	LGE
	In our view on that issue, we prefer that gNB should ensure scheduling AP CSI-RS before the gap so that UE may consider it as an error case if the AP CSI-RS is received after the gap, so that the following revision on the TP seems needed. And the second sentence in a subbullet below seems not needed (Also, wording on FG2-25 should be updated in the spec description manner):
If a TCI state for PDSCH DMRS indicates an aperiodic CSI-RS resource as a QCL source, the UE is expected to receive the aperiodic CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH, and S is the value reported in FG 2-25.
· 


	vivo
	We don’t think it is necessary for an aperiodic CSI-RS associated with CSI report to define the exact timing between UE receiving an aperiodic CSI-RS and applying the corresponding QCL assumptions. We are not fine with LG’s update.

	HW
	The issue of timing may be valid but using PDSCH DMRS as a reference timing need to be discussed further. 

	Samsung
	We are generally fine with this proposal, however, we hope to resolve the issues in PDCCH as well. TCI states for PDCCH also allows its QCL Type-D source as aperiodic CSI-RS.

	Qualcomm
	We generally agree with the proposal, but maybe some discussion is needed why CSIRS for CSI is excluded. Also, this topic was discussed between delegates in BM session in previous meeting, so maybe it is more appropriate to be discussed there, or at least ensure that all BM delegates are aware of this discussion. 



Issue 2.2: Optional configuration of TCI state for periodic CSI-RS resource, (Intel, R1-1812468)
Proposal 1: Clarify in TS 38.214 Section 5.2.2.3.1 that UE is not expected to receive periodic CSI-ResourceConfig with NZP-CSI-RS-Resources configured without qcl-InfoPeriodicCSI-RS 
	Reason for change:
	According to RRC specification, TCI is optional parameter for periodic CSI-RS resource. However, TCI state is mandatory parameter according to RAN1 agreements.

	
	

	Summary of change:
	Introduce requirement in RAN1 specification for mandatory configuration of the correponding parameter.

	
	

	Consequences if not approved:
	Periodic CSI-RS is not correctly supported



5.2.2.3.1	NZP CSI-RS in 38.214
	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. UE is not expected to receive CSI-RS resource in CSI-ResourceConfig without qcl-InfoPeriodicCSI-RS if the correpsonding CSI-ResourceConfig configured as periodic.
Companies views:
	Company
	Comment

	LGE
	Seems need more discussion on making it always mandatory. Some questions for clarification:
· If the target periodic CSI-RS is a UE-specific CSI-RS (e.g., for BM), is the proposal intending to mandate to associate for example with a “cell-specific SSB”? Our understanding is at least BM-CSI-RS can be measured without other (spatial) QCL source (which had been agreed at the early stage of NR), so that the current RRC specification where qcl-InfoPeriodicCSI-RS is optional seems aligned with our understanding.
Also, this issue seems to be correlated with Issue 2.5 below, so that it may need to be discussed together.

	HW
	P CSI-RS can be configured as an additional source of beam management/QCL in current specification, similar with SSB. Therefore we don’t think that we need additional restriction.  

	Samsung
	It needs some more technical discussion.

	Qualcomm
	We don’t agree with this change. Related to issue 2.5.

	Intel
	Reply to HW and LGE: It seems the proposal is misunderstood. If there is no TCI state or default QCL assumption defined for CSI-RS it means that CSI-RS processing (e.g. time and frequency synchronizations) should start from scratch, which we never have agreement on in RAN1. Whether TCI State D is included in that TCI state is a separate issue and the proposal may work without QCL type D configured.

	ZTE
	Disagree. CSI-RS for P3 can be configured without TCI.

	MTI
	Share similar view with LGE. It can leave to gNB’s implementation when qcl-InfoPeriodicCSI-RS is not configured which means that there would be at least one active TCI state that can follow QCL assumption; if no active TCI state the periodic CSI-RS resource would be used for BM purpose.



[bookmark: _Hlk522197078]Issue 2.3: QCL assumption for the same CSI-RS resource over time (Intel, R1-1812468):
Proposal 2: Include clarification in TS 38.214 or capture as a conclusion in the chairman’s notes that UE unless indicated by higher layers may assume that CSI-RS resources transmitted with the given ID on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.
	Reason for change:
	TCI state is optional parameter in RRC configuration. However, according to RAN1 agreement, periodic CSI-RS resource shall be always configured with TCI state.

	
	

	Summary of change:
	Introduce requirement in the specification to have TCI state always configured for periodic CSI-RS resource.

	
	

	Consequences if not approved:
	  Periodic CSI-RS is not correctly supported



5.1.5 of 38.214
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) 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. In this case, if the ‘QCL-TypeD’ of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).If none of configured TCI states contains '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.
Unless indicated otherwise by higher layers, UE may assume that periodic or semi-persistent CSI-RS resources transmitted with a given nzp-CSI-RS-ResourceId on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.
Companies views:
	Company
	Comment

	LGE
	Okay in principle

	vivo
	Support

	Samsung
	We are fine with this proposal in principle. However, we are not sure that we need to explicitly state such conditions in the specifications. Anyway, gNB can indicate/configure its TCI states by higher layers. 

	Qualcomm
	We don’t think that this is necessary to be added in the specification

	MTI
	Share same view as Samsung and Qualcomm. Current spec is clear without this statement.


[bookmark: _Hlk522197089][bookmark: _Hlk522482763]
Issue 2.4: QCL chain rule (Ericsson, R1-1813250):
text proposal for Section 4.4.1 of TS 38.211 
	Reason for change:
	Assume that a target reference signal B is QCL with source reference signal A with respect to some Type X. Assume further that a target reference signal C is QCL with source reference signal B with respect to Type X. 
A target reference signal C is then QCL with source reference signal A with respect to Type X. To avoid misunderstanding, it is necessary to clarify this in the specifications. 


	
	

	Summary of change:
	Introduce the above extensiton of QCL in the defintions of quasi co-location section of 38.211 

	
	

	Consequences if not approved:
	QCL relations are ambigous




4.4.1	Antenna ports in 38.211
[…]
[bookmark: _GoBack]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. 
If a first and second antenna port are quasi co-located with respect to a set of large scale parameters and a third antenna port is quasi co-located with the second antenna port with the same set large scale parameters, then the third antenna port is quasi co-located with first antenna port with the same set of large scale parameters. 

Companies views:
	Company
	Comment

	LGE
	Although the proposed TP may be applicable in implementation aspects, we do not see a strong need to explicitly mention and mandate that behaviour in the specification.

	HW
	We think that current specification is sufficient without further clarification of longer QCL chain. 

	Samsung
	Agree with HW.

	Qualcomm
	It is best to wait for the PDCCH+PDCCH discussion and QCL conflict to progress. We think that this is related to this. 

	Intel
	Additional clarification is fine with us. We would prefer even mode detailed description for all the cases when this chain rule is used.

	ZTE
	We prefer no spec. impact.

	MTI
	It needs an agreement to clarify the issue of QCL chain rule no matter QCL chain is valid or not. In our view, QCL chain rule is not needed in Rel-15.



Issue 2.5: Inferring QCL assumptions from an active TCI state (Qualcomm, R1-1813397):

	Reason for change:
	In 38.331 ASN.1 specification, the parameter qcl-InfoPeriodicCSI-RS is denoted as optional, while there is no default behavior for the QCL assumption if this field is not configured.
	NZP-CSI-RS-Resource ::=            SEQUENCE {
    nzp-CSI-RS-ResourceId              NZP-CSI-RS-ResourceId,
    resourceMapping                   CSI-RS-ResourceMapping,
    powerControlOffset                INTEGER(-8..15),
    powerControlOffsetSS               ENUMERATED {db-3, db0, db3, db6}                         OPTIONAL,    -- Need R
    scramblingID                      ScramblingId,
    periodicityAndOffset               CSI-ResourcePeriodicityAndOffset                         OPTIONAL,    -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS             TCI-StateId                                             OPTIONAL,    -- Cond Periodic
    ...
}




	Conditional Presence
	Explanation

	Periodic
	The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise




	
	

	Summary of change:
	For a P-CSI-RS resource which does not have RRC-configured QCL-Info, in case of a UE configured with only a single active TCI state: The UE may assume that the default QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state 

	
	

	Consequences if not approved:
	It is not clear to the UE what QCL assumptions to apply when receiving the OFDM symbols containing a periodic CSIRS resource without QCL field configured. 



5.2.2.3.1	Antenna ports quasi co-location
>>>> unchanged text omitted <<<<
-	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. If qcl-InfoPeriodicCSI-RS is not configured, and the UE is configured with only a single active TCI state, it may assume that the QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state.
>>>> unchanged text omitted <<<<
Companies views:
	Company
	Comment

	LGE
	The proposed TP mentions only a particular case (i.e., when qcl-InfoPeriodicCSI-RS is not configured as well as when UE has only a single active TCI state), so that we are not sure the necessity of mentioning only this particular special case. We think, the current specification with the QCL parameter as optional means it is already up to UE implementation when the parameter is not configured. Such parameter configurability itself is up to gNB implementation, so that the current specification seems already sufficient.

	HW
	Similar with the issue 2.2, P-CSI-RS can be used as the source of QCL in BM if the NW prefer. So current spec is correct. And also optimizing for single active TCI state is incomplete even if we want to introduce new default QCL behaviour for P-CSI-RS. 

	Samsung
	This issue needs to be discussed further together with the issue 2.2.

	Intel
	If TCI state is not configured, then we need default QCL assumption defined. However we don’t agree with default assumption proposed by Qualcommn.

	ZTE
	This TP seems not correct for BM P3.

	MTI
	Same comment as in issue 2-2.



Issue 2.6: TRS and QCL (VIVO, R1-1812286):
Proposal 4: 
· UE is not expected to use the aperiodic TRS earlier than the most recent occasion of the periodic TRS as QCL source for PDCCH reception. 
· UE is not expected to use aperiodic CSI-RS earlier than all of the latest occasion of its possible QCL source for PDCCH reception.
Companies views:
	Company
	Comment

	Qualcomm
	Not essential corrections. We don’t see the problems that vivo is referring to, and why this is really essential. For example, the UE can still use aperiodic TRS if/as needed even if it comes earlier than the P-CSIRS, its all up to UE implementation. 

	
	



Issue 2.7: if tci-PresentInDCI is not configured (ZTE, R1-1813915):
Based on current specification, TCI state for scheduling PDCCH should be used for the scheduled PDSCH if tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0 when the scheduling offset is not less than the threshold. However, if the scheduling CORESET and the PDSCH are not in the same CC, the TCI state for PDCCH cannot be used for the scheduled PDSCH since QCL type A and type B cannot be delivered between two different CCs. In 38.331, the current restriction is to support only QCL Type D and QCL Type C based on SSB. 
Proposal 2: If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, one of the following options should be supported:
· Option1: If the CORESET and the scheduled PDSCH are not in the same CC, it always follows the default PDSCH beam (i.e. in lowest CORESET ID)
· Option2: The CORESET and the scheduled PDSCH shall be in the same CC when the scheduling offset>= Threshold-Sched-Offset. If the CORESET and the scheduled PDSCH are not in the same CC, the UE shall expect the scheduling offset <Threshold-Sched-Offset.
· Option3: If the CORESET and the scheduled PDSCH are not in the same CC, the UE uses the first TCI of configured TCI by RRC signaling for PDSCH.
Based on option 2, we provide the corresponding CR in the same folder with this contribution.
5.1.5	Antenna ports quasi co-location
…
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 an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to 'QCL-TypeD'. 
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 not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and 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 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 tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the CORESET and the scheduled PDSCH are not in the same CC, the UE shall expect the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset.
If the tci-PresentInDCI is set as 'enabled', the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP and 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state 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 thea threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH
Companies views:
	Company
	Comment

	
	 

	
	




In addition, When tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0 and none of configured TCI states contains 'QCL-TypeD', if the PDSCH and the CORESET are not in the same CC, one of above three options can be reused. Or else, TCI state for PDCCH can be used for PDSCH.
Proposal 3: When tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0 and none of configured TCI states contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission if the PDSCH and the CORESET are in the same CC. Otherwise, the UE shall obtain the other QCL assumptions based on Proposal 2.
Companies views:
	Company
	Comment
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Appendix – Proposals
Proposals from different companies related to this topic are listed in the following:


	ZTE, Sanechips (R1-1812267)



Proposal 1: If a TCI state for PDSCH indicates an AP CSI-RS resource as a QCL source, UE is expected to apply the QCL parameter(s) derived from the AP CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH.
· The value of S follows the value reported in FG 2-25
· This is applicable at least for AP CSI-RS for BM without associated report or AP TRS as QCL source

	
	

	Reason for change:
	Using AP CSI-RS indicated in TCI to update QCL source of PDSCH has been agreed in RAN1. However, the timing for this issue hasn’t been addressed. As UE needs some time to apply the Rx parameters derived from AP CSI-RS, gNB and UE cannot implement this feature if the timing is not specified. More rationale for the change is given in the companion document. 

	
	

	Summary of change:
	Clarify the timing between the AP CSI-RS as QCL source and the PDSCH as QCL target.

	
	

	Consequences if not approved:
	An agreed feature cannot be implemented by UE or gNB.



==============section 5.1.4 of 38.214 ==========================
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) 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. In this case, if the ‘QCL-TypeD’ of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).If none of configured TCI states contains '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.
If a TCI state for PDSCH DMRS indicates an aperiodic CSI-RS resource as a QCL source, the UE is expected to apply the QCL parameter(s) derived from the aperiodic CSI-RS transmitted before OFDM symbol n-S, where symbol n is the first symbol of the PDSCH, and S is the value reported in FG 2-25.
· The aperiodic CSI-RS resource is in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition. 
For a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates one of the following quasi-colocation type(s):
========= end TP ===========================================
	[bookmark: _Hlk506825649]VIVO (R1-1812286)



Proposal 4: 
· UE is not expected to use the aperiodic TRS earlier than the most recent occasion of the periodic TRS as QCL source for PDCCH reception. 
· UE is not expected to use aperiodic CSI-RS earlier than all of the latest occasion of its possible QCL source for PDCCH reception.

	Intel (R1-1812468)



Optional configuration of TCI state for periodic CSI-RS resource
Proposal 1: Clarify in TS 38.214 Section 5.2.2.3.1 that UE is not expected to receive periodic CSI-ResourceConfig with NZP-CSI-RS-Resources configured without qcl-InfoPeriodicCSI-RS 
	Reason for change:
	According to RRC specification, TCI is optional parameter for periodic CSI-RS resource. However, TCI state is mandatory parameter according to RAN1 agreements.

	
	

	Summary of change:
	Introduce requirement in RAN1 specification for mandatory configuration of the correponding parameter.

	
	

	Consequences if not approved:
	Periodic CSI-RS is not correctly supported



[bookmark: _Toc525748095]5.2.2.3.1	NZP CSI-RS in 38.214
	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. UE is not expected to receive CSI-RS resource in CSI-ResourceConfig without qcl-InfoPeriodicCSI-RS if the correpsonding CSI-ResourceConfig configured as periodic.


QCL assumption for the same CSI-RS resource over time
Proposal 2: Include clarification in TS 38.214 or capture as a conclusion in the chairman’s notes that UE unless indicated by higher layers may assume that CSI-RS resources transmitted with the given ID on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.
	Reason for change:
	TCI state is optional parameter in RRC configuration. However, according to RAN1 agreement, periodic CSI-RS resource shall be always configured with TCI state.

	
	

	Summary of change:
	Introduce requirement in the specification to have TCI state always configured for periodic CSI-RS resource.

	
	

	Consequences if not approved:
	  Periodic CSI-RS is not correctly supported



5.1.5 of 38.214
[bookmark: _Hlk498002628][bookmark: _Hlk500790716]For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, 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 DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) 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. In this case, if the ‘QCL-TypeD’ of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).If none of configured TCI states contains '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.
Unless indicated otherwise by higher layers, UE may assume that periodic or semi-persistent CSI-RS resources transmitted with a given nzp-CSI-RS-ResourceId on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.


	Ericsson (R1-1813250)


QCL chain rule
text proposal for Section 4.4.1 of TS 38.211 
	Reason for change:
	Assume that a target reference signal B is QCL with source reference signal A with respect to some Type X. Assume further that a target reference signal C is QCL with source reference signal B with respect to Type X. 
A target reference signal C is then QCL with source reference signal A with respect to Type X. To avoid misunderstanding, it is necessary to clarify this in the specifications. 


	
	

	Summary of change:
	Introduce the above extensiton of QCL in the defintions of quasi co-location section of 38.211 

	
	

	Consequences if not approved:
	QCL relations are ambigous




[bookmark: _Toc524610186]4.4.1	Antenna ports in 38.211
[…]
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. 
If a first and second antenna port are quasi co-located with respect to a set of large scale parameters and a third antenna port is quasi co-located with the second antenna port with the same set large scale parameters, then the third antenna port is quasi co-located with first antenna port with the same set of large scale parameters. 

	Qualcomm (R1-1813397)



	Reason for change:
	In 38.331 ASN.1 specification, the parameter qcl-InfoPeriodicCSI-RS is denoted as optional, while there is no default behavior for the QCL assumption if this field is not configured.
	NZP-CSI-RS-Resource ::=            SEQUENCE {
    nzp-CSI-RS-ResourceId              NZP-CSI-RS-ResourceId,
    resourceMapping                   CSI-RS-ResourceMapping,
    powerControlOffset                INTEGER(-8..15),
    powerControlOffsetSS               ENUMERATED {db-3, db0, db3, db6}                         OPTIONAL,    -- Need R
    scramblingID                      ScramblingId,
    periodicityAndOffset               CSI-ResourcePeriodicityAndOffset                         OPTIONAL,    -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS             TCI-StateId                                             OPTIONAL,    -- Cond Periodic
    ...
}




	Conditional Presence
	Explanation

	Periodic
	[bookmark: _Hlk513554385][bookmark: _Hlk513554637]The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise




	
	

	Summary of change:
	For a P-CSI-RS resource which does not have RRC-configured QCL-Info, in case of a UE configured with only a single active TCI state: The UE may assume that the default QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state 

	
	

	Consequences if not approved:
	It is not clear to the UE what QCL assumptions to apply when receiving the OFDM symbols containing a periodic CSIRS resource without QCL field configured. 



[bookmark: _Toc525748062]5.2.2.3.1	Antenna ports quasi co-location
>>>> unchanged text omitted <<<<
[bookmark: _Hlk528945512]-	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. If qcl-InfoPeriodicCSI-RS is not configured, and the UE is configured with only a single active TCI state, it may assume that the QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state.
>>>> unchanged text omitted <<<<

