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1	Introduction
This contribution summarises the draft CR submitted to AI 7.1.2 on beam management.
There are 5 CRs were endorsement is recommended: two from section 2.2, one from section 2.3, one from section 2.4 and one from section 2.5.
[bookmark: _Ref178064866]2	Maintenance for beam management
Some of the beam management CRs describe the same topic, but with conflicting proposals. This is true in particular for aperiodic CSI-RS. Some CRs discuss more than one topic, which may make it more difficult to agree the CRs without a major revision. 
2.1	Aperiodic CSI-RS
For aperiodic CSI-RS, the discussed issues are
1. [bookmark: _Ref1637892]QCL assumptions for aperiodic CSI-RS scheduled from another carrier [1]
2. [bookmark: _Ref1638613]Add larger trigger offsets for aperiodic CSI-RS (also covered in the CSI-RS summary)[3]
3. [bookmark: _Ref1638622]Define behaviour for CSI-RS when the UE reports any of the two largest values {224,336} for the capability beamwitchTiming [3][5] 
a. Conflicting proposals
4. [bookmark: _Ref1638635]QCL assumptions for CSI-RS for beam management [3][9]
a. Conflicting proposals
5. [bookmark: _Ref1639435]Clarification of the default QCL when there is no other DL signal in the same symbol[5]
6. [bookmark: _Ref1639438]Clarification that the default QCL only applies to QCL Type D [5]
For each of the draft CRs, the discussed topics will be listed.
R1-1901653, Draft 38.214 CR on cross carrier aperiodic CSI-RS beam indication, vivo
This CR discusses issue 1. In the motivation it is proposed that the UE shall expect that there is always a CORESET defined on the scheduled carrier, if the triggering offset of the aperiodic CSI-RS is smaller than the reported beamSwitchTiming. In the updated specification text, a stricter condition is formulated: the UE expects that the triggering offset for an aperiodic CSI-RS is larger than the reported beamSwitchTiming for cross-carrier scheduling.
	Reason for change:
	For cross carrier triggered aperiodic CSI-RS on the cells when there are no CORESETs configured, there are no rule for aperiodic CSI-RS QCL assumption when the time offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS is less than beamSwitchTiming. The corresponding behavior needs to be clarified.

	
	

	Summary of change:
	UE is not expected to receive aperiodic CSI-RS within beamSwitchTiming for the cells when there are no CORESETs configured.

	
	

	Consequences if not approved:
	Rel-15 specification TS38.214 is not clear for QCL assumption of cross carrier triggered aperiodic CSI-RS.

	Other comments:
	Isolated impact analysis:

If implemented in UE, but not in NW, the UE may not  receive aperiodic CSI-RS triggered within beamSwitchTiming for those carriers without CORESET configured on.

If implemented in NW, but not in UE: no impact.




5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

<Unchanged parts are omitted>
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP. 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported values is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
[bookmark: _GoBack]-    When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS resources is larger than or equal to the threshold beamSwitchTiming, as defined in [13, TS 38.306].
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
For a UE configured with the higher layer parameter CSI-AperiodicTriggerStateList, if a Resource Setting linked to a CSI-ReportConfig has multiple aperiodic resource sets, only one of the aperiodic CSI-RS resource sets from the Resource Setting is associated with the trigger state, and the UE is higher layer configured per trigger state per Resource Setting to select the one CSI-IM/NZP CSI-RS resource set from the Resource Setting.
<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
Revise and revisit.
	Company
	Comment

	Ericsson
	Handle the case when there is a „dummy“ CORESET defined on the scheduled carrier.

	Intel
	Share the same view with Ericsson.

	vivo
	To E/// and Intel, this is handling the case where CORESET is not configured on the scheduled carrier. Some slight wording update may be:
  When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS resources in the scheduled cell is larger than or equal to the threshold beamSwitchTiming, as defined in [13, TS 38.306].

	ZTE
	Share the same views with Ericsson.

	Huawei, HiSilicon
	Question to Ericsson and Intel: By saying ‘dummy‘ CORESET, it is assumed that NW configures a CORESET in scheduled carrier, but does not use it for scheduling. There is no spec impact. Is this the correct understanding?

	Samsung
	It seems better to have ‚UE does not expect‘ instead of ‚UE expects‘ to identify error case.

	OPPO
	The modification seems only applicable for inter-band CA cases. For inter-band cross-carrier triggering, the current spec seems sufficient


 	
R1-1901655, Draft 38.214 CR on default QCL for aperiodic CSI-RS, vivo
This CR discusses issues 2, 3, 4.
For issue 2, the CR proposes to add the missing triggering offsets that are missing in 38.214. (The same suggestion is made in [16], which is discussed in the CSI-RS summary.)
For issue 3, the CR proposes that if the UE reports any of the two largest values {224,336} for the capability beamSwitchTiming, the UE does not expect to be configured with an aperiodic CSI-RS with triggering offset smaller than 16 or 24 slots, respectively.
For issue 4, the CR proposes that the UE does not expected to be configured with a CSI-RS for beam management with a triggering offset that is smaller than the reported beamSwitchTiming.

	Reason for change:
	1. The default QCL is not clarified for aperiodic CSI-RS for CSI acquisition when the UE reported value is one of the values of {224, 336} and for aperiodic CSI-RS for beam management. The corresponding behaviour needs to be defined.
1. The value range for CSI-RS triggering offset in 38.214 is incorrect, because in 38.331 the high layer parameter aperiodicTriggeringOffset can take the values among {0..6}, where the value 0 corresponds to 0 slots, value 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16 slots, value 6 corresponds to 24 slots.

	
	

	Summary of change:
	1. The UE does not expect that the scheduling offset is smaller than the UE reported threshold beamSwitchTiming for aperiodic CSI-RS for CSI acquisition when the UE reported value is one of the values of {224, 336} and for aperiodic CSI-RS for beam management.
1.  The CSI-RS triggering offset takes the values among {0, 1, 2, 3, 4, 16, 24} slots.

	
	

	Consequences if not approved:
	1. It is not clear what default QCL assumption is used for aperiodic CSI-RS for CSI acquisition when the UE reported value is one of the values of {224, 336} and for aperiodic CSI-RS for beam management.
1.  Incorrect description of the CSI-RS triggering offset range in 38.214.

	Other comments:
	Isolated impact analysis for first change: 
If implemented in UE, but not in NW, UE may not receive the aperiodic CSI-RS within the threshold for CSI acquisition when the UE reported value is one of the values of {224, 336} and for aperiodic CSI-RS for beam management.
If implemented in NW, but not in UE: no impact.

Isolated impact analysis for second change: 
If implemented in UE, but not in NW, there will be system performance degradation. Some of the possible offset value may not be triggered by network. 
If implemented in NW, but not in UE, there will be system performance degradation.The UE may not understand the high layer parameter aperiodicTriggeringOffset with the values among {16, 24} slots.



[bookmark: _Toc534701067]
5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

[bookmark: _Hlk512252948]<Unchanged parts are omitted>
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP. 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported values is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
-	For the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {224, 336}.
-	For the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48, 224, 336}.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
<Unchanged parts are omitted>
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset can be has the range of 0 to -4 slots, 16 slots or 24 slots. If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states, the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement.
<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
· Handle issue 2 in the CSI-RS discussion based on [16]
· Discuss issues 3 and 4 offline

	Company
	Comment

	Ericsson
	For issue 3, an option not provided in any of ther draft CRs is to handle the larger values of the beamSwitchTimer as the smaller thresholds. 
Do not support the CR for option 4

	ZTE
	For issue 3, as proposed in R1-190175, if one of the values of {224, 336} is reported as UE capability for ap-CSI-RS, the maximum value of the lowest three values in FG2-28, i.e., 48, should be applied as the threshold for beam switching for ap-CSI-RS.
For issue 4, we propose a unified design for CSI-RS for BM and CSI-RS for CSI, i.e., reusing the same design of CSI-RS for CSI for CSI-RS for BM. 

	LGE
	For issue 3, we prefer to keep a same UE behavior regardless of the reported value.
For issue 4, we are supportive for the proposal by vivo.

	Huawei, HiSilicon
	More discussion is needed on Issue 3
Similar view as Ericsson: Do not support the CR for issue 4

	DOCOMO
	For issue 4, we object the CR because it has too much gNB schedular restriction. We support ZTE’s proposal (R1-1901754) as the 1st preference, and support to keep the same UE behaviour as the case UE reports beamSwitchTiming = {14, 28, 48} as the 2nd preference.



R1-1901754, Draft CR on default QCL for AP-CSI-RS, ZTE
This CR discusses issues 3, 5, 6.
For issue 3, the CR proposes that if the UE reports any of the two largest values {224,336} for the capability beamSwitchTiming, the NW would assume that the UE can apply the signalled QCL is the triggering offset is larger than 4 slots, corresponding to a reported beamSwitchThreshold of 48 symbols.
For issue 5, the CR defines the default QCL properties when there is no other DL signal scheduled in the same symbol: the QCL Type D properties of the aperiodic CSI-RS are the same as those of the default CORESET.
For issue 6, the CR clarifies that the default QCL parameters are only relevant for QCL Type D. For QCL Type A/B/C, the UE shall always apply the signalled QCL properties, irrespective of the triggering offset.

	Reason for change:
	In TS38.214, the threshold for the default QCL assumption for ap-CSI-RS is still open, when the reported UE capability in FG2-28 is {224,336}.  Only the cases of {14,28,48} are specified.  Different from the cases of {14,28,48}, the candidate values of {224, 336} are related to panel activation for ap-CSI-RS measurement, rather than normal beam switching. Consequently, if one of the values of {224, 336} is reported as UE capability for ap-CSI-RS, the current UE behaviour is unknown.  As a straightforward solution, the maximum value of the lowest three values in FG2-28, i.e., 48, should be applied as the threshold for beam switching for ap-CSI-RS. 
Since the DL RS for QCL-TypeA/B/C tracking should be based on the same CC for guaranteeing performance, UE shall only apply the QCL-TypeD of other DL signals for the ap-CSI-RS reception in the intra-band CA case. The other QCL type of the AP-CSI-RS should be determined according to the indicated TCI state.
Besides, the default QCL assumption for AP-CSI-RS should be applied as the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored, which is the same as the default QCL for PDSCH with threshold offset less than its corresponding threshold.

	
	

	Summary of change:
	Added the sentences to support all the cases including the cases of {224, 336} reported as UE capability for ap-CSI-RS in FG2-28 and the default QCL assumption for AP-CSI-RS.

	
	

	Consequences if not approved:
	Unclear description of default beam assumption for ap-CSI-RS if one value of {224, 336} is reported as UE capability for ap-CSI-RS in FG2-28



[bookmark: _Toc525748083][bookmark: _Toc525748082]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
<Unchanged part omitted>
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the minimum value between 48 and the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306]., when the reported value is one of the values of {14, 28, 48}.
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the 'QCL-TypeD'QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the minimum value between 48 and the UE reported threshold beamSwitchTiming when the reported values is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS. The UE is expected to apply the QCL assumptions other than QCL Type-D in the indicated TCI states. This also applies to the intra-band CA case (when CSI-RS and the other signals are in different component carriers).
· else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
· the UE is not expected to apply different 'QCL-TypeD' in different symbols of a CSI-RS resource.
· If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the minimum value between 48 and the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
<Unchanged part omitted>

FL recommendation (to be updated if needed):
· Discuss issues 3 offline
· Revise the CR to treat only issues 5 and 6 and revisit for endorsement
	Company
	Comment

	Ericsson
	For issue 3, an option not provided in any of ther draft CRs is to handle the larger values of the beamSwitchTimer as the smaller thresholds. 

	ZTE
	It is not reasonable to handle larger values as the way of handling the smaller thresholds. It basically makes the larger values pretty much useless. This would always require such UEs to wait for more than 16 or 24 slots to perform any measurement for aperiodic CSI-RS with indicated QCL.

	LGE
	For issue 3, we prefer to keep a same UE behavior regardless of the reported value.

	Huawei, HiSilicon
	For issue 5, we are thinking the intended behavior is already covered by default QCL assumption for PDSCH buffering.
For issue 6, we think there is an intrinsic connection between Type-A/B/C and Type-D indication, and simply droping Type-D but still follow Type-A/B/C would cause a confusion.

	Samsung
	For issue 6, as far as we know there are ongoing discussion on priorities between PDSCHs with diferent TCI states (other than QCL-typeD) in intra-band CA cases. Since such discussion is very relavant to issue 6, it is better to cover both of them together.
By the way, there’s another issue besides 3, 5, 6 in this CR: UE is not expected to apply different QCL-TypeD in different symbols. We think that it’s not a necessary modification and further discussion is needed.

	DOCOMO
	For issue 3, we support proposal of ZTE as the 1st preference. Also, we support E// and LGE to keep the same UE behaviour as the case UE reports beamSwitchTiming = {14, 28, 48} as the 2nd preference.



R1-1902634, Correction on QCL assumption of aperiodic CSI-RS for beam management, Intel Corporation
This CR discusses issue 4. The CR proposes the following behaviour for aperiodic CSI-RS for beam management:
· With repetition ‘ON’: triggering offset must be above the threshold
· With repetition ‘OFF’: follow the behaviour for CSI-RS for CSI acqusition

	Reason for change:
	For aperiodic CSI-RS for beam management, its QCL assumption related behavior is not defined. 

	
	

	Summary of change:
	When repetition=ON, scheduling offset should be above threshold. When repetition=OFF, if scheduling offset is below threshold, reuse the default beam defined for CSI-RS for CSI acquisition; otherwise, follow the indicated beam in triggering state.

	
	

	Consequences if not approved:
	QCL assumption for aperiodic CSI-RS for beam management is unclear.



[bookmark: _Toc534727959]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS

<Unchanged parts are omitted>

-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP. 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported values is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS.
-	UE shall not expect to be triggered with aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition equals to ‘on’ with scheduling offset smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
-	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.

<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
· Discuss issue 4 offline.

	Company
	Comment

	Ericsson
	Support the draft CR

	Intel
	Support

	ZTE
	Not support the CR. We have not found the necessity of distinguishing the cases of repetition ‘on‘ and repetition ‘off‘.
“repetition on“ is only to let UE assume that the CSI-RS resources within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain transmission filter, which does not means that UE is orderred to sweep its Rx beam during the procedure, especially when below the threshold. 

	LGE
	For this issue(issue4), we support Vivo’s proposal, i.e. always larger than the threshold for BM CSI-RS.

	Huawei, HiSilicon
	How to address the case when beamSwitchTiming is reported as 224 or 336?

	Samsung
	Support

	OPPO
	The original agreeement of default QCL assumption is only applical to CSI-RS for CSI acquisition. This CR introduces something new.



2.2	PDSCH
For PDSCH, there is one issue where there are conflicting proposals. Two companies have identified that the QCL source for CORESET#0 is sometimes not a TCI state: during some transient period, the UE may utilize an SSB as QCL source for CORESET#0. Both companies provide draft CRs [4][7], but with different solutions.
Two companies have identified that there is a need for an action time before an aperiodic CSI-RS can be used as QCL reference for PDSCH: Both companies provide draft CRs [8][11] with essentially the same solution.
R1-1901755, Draft CR on QCL indication for PDSCH with slot aggregation, ZTE, 
The CR clarifies that the time offset related to the time the UE would need to apply the QCL TypeD properties of a TCI carried in DCI. The time offset is defined as the time duration from the last symbol of PDCCH carrying the scheduling DL DCI to the first symbol of corresponding PDSCH in each of the scheduled slots. When the UE is configured with aggregationFactorDL > 1, the time offset is defined per each of the aggregationFactorDL scheduled slots respectively.
	Reason for change:
	In TS38.214, the slot aggregation for PDSCH transmission is supported and described. But, for the QCL indication part, the approach for multi-slot aggregation is still open. 
Taking into account the case of aggregated slots with less than the threshold, UE can NOT know which Tx beam is indicated before decoding DCI, and so the default beam should be kept unchanged as CORESET with lowest ID in the latest slot. Once it is across threshold, the TCI indicated QCL should be used with objective of keeping gNB scheduled flexibility. In addition, the time offset and one unified behavior, irrespective of single slot or aggregated slot PDSCH, should be specified in the spec. The unified behavior includes that the indicated TCI should be also based on the candidate states in each of the scheduled slot of PDSCH in case of aggregated slots.

	
	

	Summary of change:
	Adding the sentences to support that the indicated TCI should be based on the candidate states in each of the scheduled slot of PDSCH with slot aggregation

	
	

	Consequences if not approved:
	Unclear description of beam indication for PDSCH in multi-slot aggregation case. It may cause misalignment between UE and gNB sides.


[bookmark: _Toc524727095]
[bookmark: _Toc525748062]5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
[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+1. 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'. 
Time offset toffset is defined as the time duration from the last symbol of PDCCH carrying the scheduling DL DCI to the first symbol of corresponding PDSCH in each of the scheduled slots. When the UE is configured with aggregationFactorDL > 1, toffset is defined per each of the aggregationFactorDL scheduled slots respectively. 
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 toffset is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission. 
[bookmark: _Hlk530421126]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 toffsetthe 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 [13, TS 38.306]. When the UE is configured with a single slot PDSCH, Tthe indicated TCI state should be based on the activated TCI states in each of the scheduled slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, the UE expects tci-PresentInDci is set as 'enabled' for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold Threshold-Sched-Offset.
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if toffsetthe 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 CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by 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.
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if toffsetthe 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 CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by 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.
<Unchanged part omitted>
FL recommendation:
Endorse the draft CR

	Company
	Comment

	Intel
	On the timing to select candidate TCI states, some discussion is needed with regard to the CR below (R1-1902635). This CR above is to decide candidate TCI state per PDSCH slot for multi-slot PDSCH, while the CR below is to decide the candidate TCI state baed on the candidate TCI state from the first PDSCH slot. Our understanding is that different TCI in different slot may result in MCS mismatch.

	ZTE
	Regarding Intel’s concerns, whether different TCI in different slot is up to gNB configuration in this CR. If configuring with this, it means that the diversity gain of precoding cycling, as in LTE, is preferred/required by gNB

	LGE
	This is the same issue as below [CR R1-1902635] but with different solution. We suggest to discuss both CRs together, and we prefer to adopt CR R1-1902635 which is simpler in terms of UE implementation.

	Huawei, HiSilicon
	Need more discussions to align the understanding on R1-1901755 and R1-1902635.

	Samsung
	Similar view with intel. We think that for slot aggregation, same TCI state should be applied to all aggregated slots, irrespective of threshold, like other parameters such as time domain RA and rate matching pattern.

	DOCOMO
	Same view with Intel, Samsung. We prefer to use the same TCI state for all slots.



R1-1902635, Correction on TCI indication for multi-slot PDSCH, Intel Corporation 
The CR discusses the case where the TCI available for indication by TCI is updated during a multi-slot PDSCH. In this case, the UE should use the TCI states that were activated at the transmission of the first PDSCH slot, 
	Reason for change:
	It is defined that for single-slot PDSCH, TCI is selected from the candidate TCI states in PDSCH slot. But for multi-slot PDSCH, the timing for TCI selection is unclear.

	
	

	Summary of change:
	Clarify that for multi-slot PDSCH, TCI is selected from the candidate TCI states in the first PDSCH slot.

	
	

	Consequences if not approved:
	Multi-slot PDSCH QCL assumption is unclear.



5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
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 a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [13, TS 38.306]. 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. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, the UE expects tci-PresentInDci is set as 'enabled' for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold Threshold-Sched-Offset.
<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
Endorse the CR

	Company
	Comment

	Intel
	Support

	ZTE
	Not support that CR
It would be confusing on the (de-)activation timing of MAC-CE. We perfer that, in this case, the pool of the activated TCI states for PDSCH reception is dertermined per each slot of the multi-slot PDSCH, rather than the first PDSCH slot.

	LGE
	Support the CR.

	Huawei, HiSilicon
	Need more discussions to align the understanding on R1-1901755 and R1-1902635.

	Samsung
	Support

	OPPO
	Support

	DOCOMO
	Support



R1-1901656, Draft 38.214 CR on PDSCH beam indication, vivo, 
The CR proposes to simply remove the explicit reference to a TCI state as the source for the default QCL, and only refer to the QCL parameters of the CORESET. This would cover both the case where the QCL parameters are conveyed via a TCI state, and when the UE derives the QCL parameters from an SSB.
	Reason for change:
	For the case when CORESET#0 QCL type-D follows SSB through the random access procedure, there is no TCI state indicated for CORESET #0. For such case if the scheduling offset is less than the threshold Threshold-Sched-Offset, when PDSCH of a serving cell follows the QCL assumption of CORESET#0 (i.e. lowest CORESET-ID) within the active BWP of the serving cell, the PDSCH QCL assumption cannot be determined from the RS(s) in the TCI state of CORESET#0. The corresponding behavior should be clarified. 

	
	

	Summary of change:
	Delete the description about TCI state for lowest CORESET-ID.

	
	

	Consequences if not approved:
	The ‘lowest CORESET-ID’  may not include CORESET#0 if CORESET#0 QCL assumption is not indicated by TCI state, which is not aligned with previous agreement.

	Reason for change:
	For the case when CORESET#0 QCL type-D follows SSB through the random access procedure, there is no TCI state indicated for CORESET #0. For such case if the scheduling offset is less than the threshold Threshold-Sched-Offset, when PDSCH of a serving cell follows the QCL assumption of CORESET#0 (i.e. lowest CORESET-ID) within the active BWP of the serving cell, the PDSCH QCL assumption cannot be determined from the RS(s) in the TCI state of CORESET#0. The corresponding behavior should be clarified. 

	
	

	Summary of change:
	Delete the description about TCI state for lowest CORESET-ID.

	
	

	Consequences if not approved:
	The ‘lowest CORESET-ID’  may not include CORESET#0 if CORESET#0 QCL assumption is not indicated by TCI state, which is not aligned with previous agreement.


[bookmark: _Toc534701046]
5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
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 CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by 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.
<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
· Discuss the issue offline 
	Company
	Comment

	Ericsson
	Support the CR. The simple solution is sufficient.

	Intel
	If we delete this paragraph, how to handle CORESET-BFR? The intention for the CR seems for CORESET0 only, but the consequence is to involve more aspects. Some discussion may be needed on the motivation.

	vivo
	To Intel, „the CORESET associated with a monitored search space“ is within the spec that if CORESET-BFR is not monitored, then it would not be used to derive the default beam.

	ZTE
	Not support the CR.
It is due to the fact that the CSI-RS provided by the TCI state can provide more accurate channel tracking, CORESET without a configured TCI state, e.g., CORESET#0 after RACH procedure, should have a lower priority compared with other CORESET(s) with a configured TCI state.

	LGE
	Support the CR to simply clarify the issue related to CORESET#0.

	Huawei, HiSilcon
	Support the CR.

	Samsung
	We think the proposal is not needed since there is no agreement to include CORESET#0 as lowest CORESET ID for PDSCH beam indication.

	OPPO
	Not support. As the UE is moving, gNB should indicate a TCI-state for CORESET#0. 

	DOCOMO
	Support CR



R1-1901757, Draft CR on default QCL for PDSCH, ZTE 
The CR discusses the case where CORESET#0 but with any configured TCI state is used for PDCCH. The CR proposes that the default QCL would be derived from the CORESET with the lowest Id with an activated TCI state. Only if no CORESET has an activated TCI state, the default QCL would be derived from CORESET#0. 
	Reason for change:
	In TS38.214, the default QCL for PDSCH is determined according to PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
However, the wording of “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 CORESET” is not clear:
· Whether CORESET#0 without a configured TCI state should be considered?
· If considered, any priority rules between a CORESET with a configured TCI state and another CORESET without a configured TCI state.
It is due to the fact that the CSI-RS provided by the TCI state can provide more accurate channel tracking, CORESET without a configured TCI state should have a lower priority compared with other CORESET(s) with a configured TCI state. In order to have a unified solution, we should only describe the UE behaviours in the case of CORESET without a configured TCI state and the case of that with a configured TCI state.

	
	

	Summary of change:
	Adding the sentences to support the case of CORESET without a configured TCI state when determining default QCL for PDSCH.

	
	

	Consequences if not approved:
	Unclear description of default QCL assumption for PDSCH.


[bookmark: _Toc534727938]
5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
[bookmark: _Hlk500790716][bookmark: _Hlk498002628]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 timeDurationForQCL, as defined in [13, TS 38.306], 
· if at least one CORESET is configured with a TCI state in a serving cell, the UE may assume that the DM-RS ports of PDSCH of thea 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 CORESET associated with a monitored search space and a configured TCI state with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE;. 
· 
· otherwise, the UE may assume that the DM-RS ports of PDSCH of the serving cell are quasi co-located with the PDCCH DM-RS with respect to the QCL parameter(s) used for PDCCH transmission in the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by 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.
<Unchanged part omitted>

FL recommendation (to be updated if needed):
· Discuss the issue offline 
	Company
	Comment

	Ericsson
	Do not support the CR – unnecessarily complex.

	Intel
	We cannot understand the CR. More discussion may be needed.

	ZTE
	Support the CR.
It is due to the fact that the CSI-RS provided by the TCI state can provide more accurate channel tracking, CORESET without a configured TCI state, e.g., CORESET#0 after RACH procedure, should have a lower priority compared with other CORESET(s) with a configured TCI state. In order to have a unified solution, in this CR, we should only describe the UE behaviours in the case of CORESET without a configured TCI state and the case of that with a configured TCI state.

	LGE
	Same view with FL.

	Huawei, HiSilicon
	Similar view as Ericsson, the change seems not essential.

	Samsung
	The CR seems to make non backward-compatible change on the UE behavior.

	OPPO
	Not support. We don’t need to specify UE behavior for any minior case. gNB can configure TCI state(s) for the CORESET(s). 

	DOCOMO
	Not support CR. We understand thecnical benefit of the CR, but  corrent assumption works well, we don‘t see the necessity of supporting the CR. Also, due to too late timing, and we suppose it afects chipset implementation, we don’t support CR.




R1-1902968, Draft CR on clarification of action time for A-CSI-RS as QCL source of PDSCH, Qualcomm Incorporated
The CR proposes to introduce an action time between the transmission of an aperiodic CSI-RS and its subsequent use as a QCL source. The time is given by the UE capability beamReportTiming.
When a TCI-state of PDSCH contains aperiodic CSI-RS as ‘QCL-TypeD’, the UE shall receive corresponding PDSCH with the same spatial domain receive filter used for the reception of the latest aperiodic CSI-RS. The corresponding spatial domain receive filter should be ready for PDSCH reception after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming based on reported UE capability [13, TS 38.306].
The CR contains the term “spatial domain receive filter“, which should be replaced by statements about when the QCL parameters can be applied.
	Reason for change:
	It has been agreed that A-CSI-RS can be configured in a TCI state for PDSCH. Therefore, A-CSI-RS transmission can update corresponding QCL of PDSCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated QCL is ready to use.  

	
	

	Summary of change:
	Action time for A-CSI-RS to update QCL of PDSCH is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated QCL is ready to use.

	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated QCL, which creates misalignment between the UE DL transmission behavior and what the gNB expects. This degrades DL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.



5.1.5 	Antenna ports quasi co-location
>>>> unchanged text omitted <<<<
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s): 
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or 
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or 
- QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.
When a TCI-state of PDSCH contains aperiodic CSI-RS as ‘QCL-TypeD’, the UE shall receive corresponding PDSCH with the same spatial domain receive filter used for the reception of the latest aperiodic CSI-RS. The corresponding spatial domain receive filter should be ready for PDSCH reception after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming basd on reported UE capability [13, TS 38.306].
>>>> unchanged text omitted <<<<

FL recommendation (to be updated if needed):
Revise and revisit

	Company
	Comment

	Ericsson
	Support the CR in principle. The term „spatial domain receive filter“ should be replaced by statements about when the QCL parameters are applied

	Intel
	The timing to consider a TCI as active TCI is under discussion in RAN4. Recommend to discuss it there.
Further we note the same/similar CR is submitted in control session. A joint discussion could be needed.

	ZTE
	Support the CR, and we are fine to have a merged CR between this one and our proposed one R1-1901759 as follows.

	LGE
	Support in principle.

	Huawei, HiSilicon
	Not support. At first, there is some problem for aperiodic CSI-RS as QCL source, such as if QCL is based on aperiodic CSI-RS, then how can the following PDSCH find the QCL source if A-CSI-RS is never triggerred. Then, the proposal to introduce an offset after CSI-RS, it seems not essential, without it the system can still work.

	Samsung
	Support in principle.

	DOCOMO
	Fine



R1-1901759, Draft CR on AP CSI-RS as QCL source, ZTE 
The CR proposes to introduce an action time between the transmission of an aperiodic CSI-RS and its subsequent use as a QCL source. The time is given by the UE capability beamReportTiming. 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 in UE reported capability beamReportTiming,
The CR also proposes to remove the possibility to use CSI-RS for CSI acquisition as a 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 QCL parameters derived from AP CSI-RS, gNB and UE cannot implement this feature if the timing is not specified. We propose to use the timing reported in FG 2-25 beam report timing, which should be sufficient for UE to apply the QCL parameters derived from AP CSI-RS.

	
	

	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.




5.1.5	Antenna ports quasi co-location

<Unchanged parts are omitted>
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 CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by 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 in UE reported capability beamReportTiming, as defined in [13, TS 38.306].
· 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. 

<Unchanged parts are omitted>

FL recommendation (to be updated if needed):
The CR is noted – the issue is handled by R1-1902968

	Company
	Comment

	ZTE
	We are okay with FL’s constructive recommendation.

	LGE
	Discuss on CR R1-1902968 where the same issue is mentioned, and the proposed text in CR R1-1902968 seems sufficient and preferred.

	Huawei, HiSilicon
	Not support. Similar as the above comments. At first, there is some problem for aperiodic CSI-RS as QCL source, such as if QCL is based on aperiodic CSI-RS, then how can the following PDSCH find the QCL source if A-CSI-RS is never triggerred. Then, the proposal to introduce an offset after CSI-RS, it seems not essential, without it the system can still work.

	DOCOMO
	We prefer QCM’s CR (R1-1902968) because it is more clear.



2.3	PUSCH
R1-1901654, Draft 38.214 CR on PUSCH spatial relation, vivo 
The CR proposes to clarify that tor PUSCH scheduled by DCI format 0_0, the spatial relation for PUSCH should be determined from the dedicated PUCCH resources, not the common PUCCH resources.
	Reason for change:
	For PUSCH scheduled by DCI format 0_0, the spatial relation of PUSCH is determined according to the dedicated PUCCH resources but not common PUCCH recourses. There is no restriction on PUCCH in existing spec. 

	
	

	Summary of change:
	For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213].

	
	

	Consequences if not approved:
	If PUSCH scheduled by DCI format 0_0 on a cell, there is ambiguity the UE cannot understand which PUCCH resource (common PUCCH or dedicated PUCCH) is used to determine the spatial relation of PUSCH.

	Other comments:
	Isolated impact analysis: 
If implemented in UE, but not in NW, the NW may receive PUSCH according to the spatial relation of common PUCCH, which increases the complexity of PUSCH detection or degrades system performance.
If implemented in NW, but not in UE, the UE may transmit PUSCH with the spatial relation of common PUCCH, which increases the complexity of PUSCH detection or degrades system performance.




[bookmark: _Toc534701088]6.1	UE procedure for transmitting the physical uplink shared channel

<Unchanged parts are omitted>
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 
<Unchanged parts are omitted>

FL recommendation:
Endorse the draft CR

	Company
	Comment

	Intel
	If a PUCCH resource is not dedicated PUCCH resource, can it be configured with spatial relation info or resource ID?

	ZTE
	We are open to this CR, but some further discussion is needed.
1) How to distinguish dedicated PUCCH resources and common PUCCH resources in NR Rel-15? When considering DCI format 1_0/1 of indicating PUCCH resource, it seems that we can not indicate the dedicated or common PUCCH resources seperately. Does it mean that, at a given time, only one type of PUCCH resource is available?
If the dedicated PUCCH resource has NOT been configured, does it mean that PUSCH scheduled by DCI format 0_0 can NOT work due to lack of spatial relation info, according to this CR.

	Huawei, HiSilicon
	Support the CR.

	Samsung
	Support the CR

	OPPO
	The common PUCCH resource dones not have an ID. Thus it is implicitly indicates the dedicated PUCCH resources.

	DOCOMO
	OK



2.4	PUCCH
R1-1903029, Draft CR on clarification of action time for A-CSI-RS as QCL source of spatial relation, Qualcomm Incorporated 
The CR proposes to clarify when the UE can be expected to apply a spatial relation for PUCCH defined by an aperiodic CSI-RS. For this case, the UE shall use the corresponding spatial domain filter for PUCCH transmission after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming based on reported UE capability [14, TS 38.306].
	Reason for change:
	In current spec, A-CSI-RS transmission can update spatial relation of A-SRS. In addition, the spec has no restriction on using A-CSI-RS to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  

	
	

	Summary of change:
	Action time for A-CSI-RS to update spatial relation is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated spatial relation is ready to use.

	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated spatial relation, which creates misalignment between the UE UL transmission behavior and what the gNB expects. This degrades UL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.



9.2.2 	PUCCH Formats for UCI transmission
>>>> unchanged text omitted <<<<
[…]
- If PUCCH-SpatialRelationInfo provides ssb-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a SS/PBCH block with index provided by ssb-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 
- else if PUCCH-SpatialRelationInfo provides csi-RS-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a CSI-RS with resource index provided by csi-RS-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId. If csi-RS-Index refers to aperiodic CSI-RS, the UE shall use the corresponding spatial domain filter for PUCCH transmission after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming basd on reported UE capability [14, TS 38.306].

>>>> unchanged text omitted <<<<
FL recommendation:
Endorse the draft CR after fixing typo (“basd”) and formatting
	Company
	Comment

	Intel
	The same CR is submitted in control session. Joint discussion is needed.

	ZTE
	Support the CR

	LGE
	Support, with the editrorial correction mentioned by FL.

	Huawei, HiSilicon
	Not support. Similar comments for R1-1902968.

	DOCOMO
	Fine



R1-1903030, Draft CR on clarification of action time for A-SRS as QCL source of spatial relation, Qualcomm Incorporated 
The CR proposes to clarify when the UE can be expected to apply a spatial relation for PUCCH defined by an aperiodic SRS. In this case, the UE shall use the corresponding spatial domain transmission filter directly after the end of aperiodic SRS.
	Reason for change:
	In current spec, A-SRS can update spatial relation of SRS for PUSCH. In addition, the spec has no restriction on using A-SRS transmission to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  

	
	

	Summary of change:
	Action time for A-SRS to update spatial relation is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated spatial relation is ready to use.

	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated spatial relation, which creates misalignment between the UE UL transmission behavior and what the gNB expects. This degrades UL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.



9.2.2 	PUCCH Formats for UCI transmission
>>>> unchanged text omitted <<<<
- If PUCCH-SpatialRelationInfo provides ssb-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a SS/PBCH block with index provided by ssb-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 
- else if PUCCH-SpatialRelationInfo provides csi-RS-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a CSI-RS with resource index provided by csi-RS-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 
- else PUCCH-SpatialRelationInfo provides srs, the UE transmits the PUCCH using a same spatial domain filter as for a transmission of a SRS with resource index provided by resource for a same serving cell and/or active UL BWP or, if servingCellId and/or uplinkBWP are provided, for a serving cell indicated by servingCellId and/or for an UL BWP indicated by uplinkBWP. In case of aperiodic SRS, the UE shall use the corresponding spatial domain transmission filter after the end of aperiodic SRS.

>>>> unchanged text omitted <<<<
FL recommendation (to be updated if needed):
The CR is noted – this clarification is unnecessary
	Company
	Comment

	LGE
	Same view with FL (The CR is not necessary because the CR is to clarify the timing relation between reference UL and target UL, where there is no ambiguity between UL and UL)

	Huawei, HiSilicon
	Similar view as Ericsson that this clarification is uncessary.

	DOCOMO
	Fine with CR



2.5	SRS
R1-1902969, Draft CR on clarification of action time for A-CSI-RS as QCL source of spatial relation, Qualcomm Incorporated 
The CR proposes to clarify when the UE can be expected to apply a spatial relation for SRS defined by an aperiodic CSI-RS. In this case, the UE shall use the corresponding spatial domain transmission filter after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming basd on reported UE capability [13, TS 38.306].
	Reason for change:
	In current spec, A-CSI-RS transmission can update spatial relation of A-SRS. In addition, the spec has no restriction on using A-CSI-RS to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  

	
	

	Summary of change:
	Action time for A-CSI-RS to update spatial relation is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated spatial relation is ready to use.

	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated spatial relation, which creates misalignment between the UE UL transmission behavior and what the gNB expects. This degrades UL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.



6.2.1 	UE sounding procedure
>>>> unchanged text omitted <<<<
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
[…]
· if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb- Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. In case of aperiodic CSI-RS, the UE shall use the corresponding spatial domain transmission filter after X symbols from the end of aperiodic CSI-RS, where X is equal to a value beamReportTiming basd on reported UE capability [13, TS 38.306]. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS.
>>>> unchanged text omitted <<<<

FL recommendation:
Endorse the draft CR after fixing typo (“basd”) and formatting
	Company
	Comment

	Intel
	This is connected to issues above, maybe they can be handled in the same way.

	ZTE
	Support the CR

	LGE
	Support, with the editrorial correction mentioned by FL.

	Huawei, HiSilicon
	Not support. Similar comments for R1-1902968.

	Samsung
	Same view with Intel

	DOCOMO
	Fine


R1-1902970, Draft CR on clarification of action time for A-SRS as QCL source of spatial relation, Qualcomm Incorporated
The CR proposes to clarify when the UE can be expected to apply a spatial relation for SRS defined by an aperiodic SRS. In this case, the UE shall use the corresponding spatial domain transmission filter directly after the end of aperiodic SRS.
	Reason for change:
	In current spec, A-SRS can update spatial relation of SRS for PUSCH. In addition, the spec has no restriction on using A-SRS transmission to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  

	
	

	Summary of change:
	Action time for A-SRS to update spatial relation is clarified

	
	

	Consequences if not approved:
	gNB and UE have different understanding on when the updated spatial relation is ready to use.

	Other comments:
	Isolated impact analysis: A UE compliant with version 15.4.0 of the specification but not implementing the change in this CR will assume a UE-specific timing to start using the updated spatial relation, which creates misalignment between the UE UL transmission behavior and what the gNB expects. This degrades UL performance; however, the other aspects of the air-interface operation should not be impacted; therefore, backward compatibility and isolated impact is ensured.



6.2.1 	UE sounding procedure
>>>> unchanged text omitted <<<<
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
[…]
· if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb- Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. In case of aperiodic SRS, the UE shall use the corresponding spatial domain transmission filter after the end of aperiodic SRS.
>>>> unchanged text omitted <<<<

FL recommendation (to be updated if needed):
The CR is noted – this clarification is unnecessary
	Company
	Comment

	LGE
	Same view with FL (The CR is not necessary because the CR is to clarify the timing relation between reference UL and target UL, where there is no ambiguity between UL and UL)

	Huawei, HiSilicon
	Similar view as Ericsson that this clarification is uncessary.

	DOCOMO
	Fine
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