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[bookmark: _Hlk510705081]This document summarizes the contributions Numerologies submitted under agenda-item 7.2.10.6 “cross-carrier scheduling with different numerology” [1-7]. The objective of this document is to summarise the remaining issues and proposals to facilitate the preparatory phase for the e-meeting as shown below.
· Preparation phase (2/17-2/21): 
· By the end of 2/17: Feature leads to summarize critical issues for each sub-agenda 
· For the summary, due to limited time for preparation, each feature lead is not required to provide a detailed summary of companies positions and their proposals, but rather based on the contributions, to provide a list of issues/proposals and an indication of priority
· 2/18-2/21: Email discussion to finalize the set of critical issues for each sub-agenda

Feature lead’s proposal for e-meeting preparation:
1. [bookmark: _GoBack]Take issue #4 up as a high priority principle question – how to deal with integrating Rel-16 features with each other
2. Take issue #6 as a high-priority email discussion as a critical functionality that should be clarified, with the existing multi-TRP specification as the baseline behavior
3. Take issues 1-3 as a high-priority email discussion correcting the incorrectly captured agreements.
4. Take issue #5 as a medium-priority question that can be postponed. The issue must be corrected, but the problem is isolated and the correction straight forward
5. Take issue #7 if editors’ CRs are going to be introduced, otherwise postpone
6. Take issue #8 (actually a set of issues) when UE feature discussions are resumed.

[bookmark: _Toc32857856]Summary of issues
Proposals captured in section 3 are summarized as in the table below and categoried for the e-meeting purposes as below:
· Issues #1, #2 and #3 seem to be about incompletely or incorrectly captured specifications and should be corrected
· Issue #4 is about integration with a new Rel-16 DCI format, decision on whether to do this should be taken
· Issue #5 is an incomplete functionality that should be completed
· Issue #6 is an incomplete functionality that seems to be (at least partially) introduced under multi-TRP WI. 
· Issue #7 is a spect text improvement that could be adopted as part of editorial improvement effort
· Issue #8 is deals with UE capability related proposals and could be covered when discussing those

	#
	Issue
	Feature lead view

	1
	Default beam for PDSCH scheduled from the same CC. Rel. 16, PDSCH default beam operation is not allowed when cross carrier scheduling is configured, and the scheduling cell and the scheduled cell are the same. This introduced an unnecessary a restriction and is not according to RAN1 agreements [3, 5, 6]
	The issue seems to be an unintended by-product of the Rel-16 spec creation and should be corrected. The three contributions raise different solution proposals:
Criticality: Spec not according to RAN1 agreements, should be corrected

	2
	In the RAN1 #96 meeting, it was agreed that the BD/CCE limit on cross-carrier scheduling with mix numerologies is determined based on the numerology of the scheduling CC. However, this agreement has not been captured in the specification, but the BD//CCE limit is still determined based on the numerology of the scheduled cell [1]
	The issue seems to be an unimplemented RAN1 agreement.
Criticality: Spec not according to RAN1 agreements, should be corrected

	3
	Additional beam switching timing using wrong SCS. RAN1 agreed to introduce additional beam switching timing for cross-carrier scheduling. This additional delay d is defined in number of PDCCH symbol based on PDCCH SCS. However, the timeDurationForQCL is defined in number of PDSCH symbol based on the PDSCH SCS and in the current specification, the number of symbol d is directly added to this. [1]
	The issue seems to be an incorrectly implemented RAN1 agreement.
Criticality: Spec not according to RAN1 agreements, should be corrected

	4
	Relation between cross-carrier scheduling and URLLC. DCI format 1_2 is introduced in Rel-16 under URLLC WI. For DCI format 1_2, tci-PresentInDCI-ForFormat1_2 is used to configure a TCI field in DCI format 1_2. However, the cross-carrier scheduling only consideres the case where the tci-PresentInDCI is configured. [6]
	The issue seems to be due to MR-DC CR having been created on top of Rel-15 spec without considering integration with other Rel-16 features.
Criticality: Cross-carrier scheduling and URLLC new DCI format not compatible with each other. RAN1 should discuss if the two features should be integrated.

	5
	Type-1 HARQ-ACK CB for cross-carrier SPS release. It is currently unclear which slot is the reference slot when the PDCCH slot is longer than the PDSCH slot [2]
	Criticality: Without resolution on the matter the Type-1 HARQ-ACK CB for cross-carrier SPS release is unclear.

	6
	PUCCH resource determination and HARQ-ACK codebook
How dynamic HARQ-ACK codebook is generated if multiple DCIs within a same PMO or different PMO with the same starting time schedule multiple PDSCHs and indicate to feedback HARQ-ACK at the same slot if same PUCCH resource is indicated.
How PUCCH resource is determined if multiple DCIs within a same PMO or different PMO with the same starting time schedule multiple PDSCHs and indicate to feedback HARQ-ACK at the same slot and different PUCCH resources are indicated by PUCCH resource indicator in these DCIs. [7] 
	The issue was discussed in RAN1#99, and the understanding was that the problem was resolved for multi-DCI multi-TRP scheduling under eMIMO. However, it appears that the current solution is specified to apply for multi-TRP only.
Criticality: Without resolution on the matter the Type-2 HARQ-ACK CB remains unclear when several TBs are ACKed in the same slot/PUCCH resource. Most straight forward solution would seem to be to use what was specified for multi-TRP.

	7
	Minor spec improvement: Instead of ‘PDSCH slot’, it is suggested to use ‘slot allocated for the PDSCH’ to align with the existing text in the resource allocation section (5.1.2.1). [4]
	Criticality: Not critical, but could be adopted in an editorial correction CR for the WI if such is created

	8
	UE capabilities [4,5,7]
	Postpone and cover with UE capabilities.
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[bookmark: _Toc32857858]Default beam for PDSCH scheduled from the same CC [3, 5, 6]
[bookmark: _Toc32857859]Samsung [3]
Observation: In Rel. 16, PDSCH default beam operation is not allowed when cross carrier scheduling is configured and scheduling cell and scheduled cell are the same, which is an unnecessary restriction.
Proposal: To enable PDSCH default beam when cross carrier scheduling is configured and CIF value in DCI is zero, adopt the following TP in TS 38.214 V16.0.0:
	5.1.5	Antenna ports quasi co-location
--- start of TP ---
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, 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, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured 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 timeDurationForQCL.



[bookmark: _Toc32663906][bookmark: _Toc32857860]Qualcomm [5]
The specification above indicates that for self-carrier scheduling, the UE is not required to determine the default QCL assumption. However, there was no corresponding agreement for this UE behavior. Therefore, “and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier” should be removed from the specification text. However, removing this sentence will result in another issue. That is the specification then will have the description for both Rel. 15 UE behaviour and Rel. 16 UE behaviour. To further resolve this issue, we can use the capability in the table below from Rel. 16 NR UE feature email discussion [99-NR-UEFeature 3]. 
The capability signalling allows a Rel. 16 UE to report to network that it does not support default QCL assumption determination for cross-carrier with same SCS that is required by the RAN1 #97 agreement. I.e., the Rel. 16 UE can choose to only support Rel. 15 UE behaviour for cross-carrier scheduling. Rel. 15 does not report this capability to network. 
With this capability signalling, Rel. 15 UE behaviour and Rel. 16 UE behaviour can be distinguished in the specification text. 
· A Rel. 15 UE does not report the capability signalling.
· For a Rel. 16 UE, if the UE does not support for the determination of default QCL assumptions for cross-carrier scheduling with same SCS, the UE will follow Rel. 15 UE behaviour that is required by the RAN1 #95 agreement. 
· For a Rel. 16 UE, if cross-carrier scheduling has the same SCS and the UE supports the determination of default QCL assumptions or cross-carrier scheduling has different SCS, the UE will follow Rel. 16 UE behaviour that is required by the RAN1 #97 agreement.

	[bookmark: _Toc32663907]5.1.5	 Antenna ports quasi co-location
[…]
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, 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, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted with the same subcarrier spacing, and the UE does not send the capability signaling for [FG 18-9] or the UE sends the capability signaling for [FG 18-9] but does not support capability [FG 18-9], and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured 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 timeDurationForQCL.
[bookmark: _Hlk26289978]Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if all the TCI codepoints are mapped to a single TCI state and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) 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 controlResourceSetId 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 for the serving cell of scheduled PDSCH 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 UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both 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 timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) 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 among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted with different subcarrier spacing or the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted with the same subcarrier spacing and the UE supports capability [FG 18-9]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
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 co-location type(s):
-	'QCL-TypeC' with an SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block, or
-	'QCL-TypeC' with an SS/PBCH block and, when applicable,'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
For an aperiodic 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 'QCL-TypeA' with a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable,'QCL-TypeD' with the same periodic CSI-RS resource.



[bookmark: _Toc32663908][bookmark: _Toc32857861]ASUSTeK [6]
In Rel-15 cross-carrier scheduling, regarding how to determine default beam when “TCI field is not present in DCI” and “scheduling offset is below timeDurationForQCL”, intended UE behaviors are listed as below: 
· No default beam is defined
· tci-PresentInDCI is always configured for CORESET(s) for cross-carrier scheduling
· scheduling offset is always larger than or equal to timeDurationForQCL
· Note: cross-carrier scheduling only occurs when scheduling cell and scheduled cell are same numerology 

In Rel-16 MR-DC work item, one agreement has been made to enable that “TCI field can be absent in DCI for cross-carrier scheduling” and “scheduling offset could be less than timeDurationForQCL”. Related agreements are quoted below. 
	Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell


From the quoted agreements, the Rel-16 UE behaviours are as below: 
· Default beam follows lowest-ID TCI state activated for PDSCH in active BWP in scheduled cell
· Note: intended behavior is allowed for both same numerology case and different numerology case 
However, as quoted below, current SPEC seems not capture the intended Rel-15 and Rel-16 UE behaviour well. 
	[…]
(Rel-15 behaviour) 
When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted on the same carrier, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured 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 timeDurationForQCL.
[…]
(Rel-16 behaviour) 
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
[…]


From the first highlight, we find out that Re1-15 UE behaviour is changed. In Rel-15, as long as a CORESET is configured for cross-carrier scheduling, the described restrictions apply, no matter the scheduling DCI transmitted by the CORESET is for self-scheduling or cross-carrier scheduling. Hence, at least the first highlight should be removed. 
On the other hand, the quoted agreement makes Rel-16 UE behaviour different from that of Rel-15 on cross-carrier scheduling, more specifically, cross-carrier scheduling with same numerology case (Note: Rel-15 does not allow cross-carrier scheduling with different numerology). Therefore, the second highlight needs to be modified in order to differentiate Rel-15 UE and Rel-16 UE. 
One simplest way is to introduce a RRC parameter to differentiate Rel-15 UE and Rel-16 UE, which is also a conventional method we use to solve conflict between different releases. The current context could be modified as the followings: 
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier, and the UE is configured with [enableDefaultBeamForCCS]: 
-	The timeDurationForQCL…;
-	For both the cases…  


Since the name of the RRC parameter, if introduced, is unknown, we notate it as enableDefaultBeamForCCS with bracket for now. Based on above discussions, we have detailed SPEC change in Text Proposal 1 in Appendix [6]. 
However, we understand that it may not be feasible to introduce a new RRC parameter in a late Rel-16 stage. Another way is to not specify Rel-16 UE behaviour for cross-carrier scheduling with the same numerology temporarily, since it is the overlap between Rel-15 behaviour and Rel-16 behaviour. Starting from perspective of not introducing RRC parameter, the corresponding SPEC change is shown in Text Proposal 2 in Appendix [6]. With Text Proposal 2, for CCS with same numerology case, the Rel-15 restrictions also apply for Rel-16 UE; for CCS with different numerology case, Rel-16 UE could apply default beam determination behaviour. 
Indeed, Text Proposal 2 is not a perfect way. However, it addresses the conflict between Rel-15 and Rel-16 UE behaviour without RRC impact. If Text Proposal 2 is adopted eventually, RAN1 should further discuss whether or how to specify default beam for cross-carrier scheduling with the same numerology in Rel-16. In conclusion, our preference is to adopt Text Proposal 1, but Text Proposal 2 is acceptable to us. 
	Text Proposal 1 (for TS 38.214 v16.0.0)
[bookmark: _Toc29674283][bookmark: _Toc29673290][bookmark: _Toc29673149][bookmark: _Toc27299884][bookmark: _Toc20317986][bookmark: _Toc11352096]5.1.5	 Antenna ports quasi co-location
< Unchanged parts are omitted >
[bookmark: _Hlk530421126]If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, 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, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCCS], the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured 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 timeDurationForQCL.
[bookmark: _Hlk498002628][bookmark: _Hlk500790716]Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if all the TCI codepoints are mapped to a single TCI state and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) 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 controlResourceSetId 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 for the serving cell of scheduled PDSCH 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 UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both 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 timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) 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 among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier, and the UE is configured with [enableDefaultBeamForCCS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
< Unchanged parts are omitted >



	Text Proposal 2 (for TS 38.214 v16.0.0)
5.1.5	 Antenna ports quasi co-location
< Unchanged parts are omitted >
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, 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 timeDurationForQCL, 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, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling, and the PDCCH carrying the scheduling DCI and the PDSCH scheduled by that DCI are transmitted with the same OFDM subcarrier spacing, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured 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 timeDurationForQCL.
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if all the TCI codepoints are mapped to a single TCI state and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) 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 controlResourceSetId 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 for the serving cell of scheduled PDSCH 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 UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both 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 timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) 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 among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
If the PDCCH carrying the scheduling DCI is received on one component carrier with one OFDM subcarrier spacing, and the PDSCH scheduled by that DCI is on another component carrier with another OFDM subcarrier spacing:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
< Unchanged parts are omitted >




[bookmark: _Toc32663910][bookmark: _Toc32857862]BD/CCE limit [1]
vivo [1]:
In the RAN1 #96 meeting, it was agreed that the BD/CCE limit on cross-carrier scheduling with mix numerologies is determined based on the numerology of the scheduling CC. However, this agreement has not been captured in the specification (cited below), where the BD/CCE limit is still determined based on the numerology of the scheduled cell, according to the highlighted parts.
agreement has not been captured in the specification (cited below), where the BD/CCE limit is still determined based on the numerology of the scheduled cell, according to the highlighted parts [2].
	




If a UE is configured with  downlink cells with DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.






[bookmark: _Hlk530114396]If a UE is configured with  downlink cells with DL BWPs having SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 



A text proposal is provided to address this issue as below:
	




[bookmark: _Hlk31988204]If a UE is configured with  downlink cells whose scheduling cell with active DL BWPs having SCS configuration  where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.






If a UE is configured with  downlink cells whose scheduling cell with active DL BWPs having SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 





[bookmark: _Toc32663911][bookmark: _Toc32857863]Additional beam switching timing using wrong SCS [1]
vivo [1]:
It has been agreed to introduce additional beam switching timing for cross-carrier scheduling PDSCH in the RAN1#99 meeting [3].
	Agreements:
For the case when µPDCCH < µCSI-RS:
· The additional delay d for the beam switching timing delay X+d is the same for A-CSI-RS triggering with different SCS and for cross-carrier scheduling with different SCS
· FFS: potential effects of the UE power saving WIs cross-slot scheduling may need to be considered
· The additional delay is equal to d
· d=8, 8, 14 PDCCH symbols for 15, 30, 60 kHz SCS respectively
Agreements:
· The same additional beam switching timing  as agreed for A-CSI under 7.2.13.4 is used for PDSCH being cross-carrier scheduled with different numerologies


According to these agreements, the additional delay d is defined in number of PDCCH symbol based on PDCCH SCS. However, the timeDurationForQCL is defined in number of PDSCH symbol based on the PDSCH SCS. In the current specification, the number of symbol d is directly added to the value of timeDurationForQCL (as cited below [4]), which may be confusing and resulting in incorrect switching delay. 
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.


The following text proposal is provided to address this issue:
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d, converted to number of PDSCH symbols, is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI is set to 'enabled' and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI is not configured, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.



[bookmark: _Toc32857864]Relation between cross-carrier scheduling and URLLC [6]
ASUSTeK [6]:
Due to demand from URLLC, DCI format 1_2 is introduced in Rel-16. For DCI format 1_2, tci-PresentInDCI-ForFormat1_2 is used to configure a TCI field in DCI format 1_2. In current Rel-16 TS 38.214[1], descriptions related to tci-PresentInDCI-ForFormat1_2 are inserted in Rel-15 behaviour about beam indication/determination. We believe the newly-introduced default beam determination for cross-carrier scheduling should be also applicable to URLLC UE. It seems to us that it is a natural extension for URLLC UE. From technical perspective, it is also sensible to allow “TCI field not present in DCI” and “scheduling offset below timeDurationForQCL “ for URLLC UE supportive of CA, which could increase reliability and reduce latency. 
Corresponding Text Proposal 3 is shown as below (also in Appendix). Furthermore, since tci-PresentInDCI is configured per CORESET, we modify accordingly to show that the concerned configuration of tci-PresentInDCI is related to the CORSET scheduling the PDSCH. 
It is noted that Text Proposal 3 is independent from Text Proposals in Session 2.1. 
	Text Proposal 3 (for TS 38.214 v16.0.0, Session 5.1.5)
< Unchanged parts are omitted >
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay d is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases when tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2 is set to 'enabled' configured for the CORESET scheduling the PDSCH and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and when  tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2 is not configured for the CORESET scheduling the PDSCH, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
< Unchanged parts are omitted >




[bookmark: _Toc32663912][bookmark: _Toc32857865]HARQ-ACK for cross-carrier SPS release [2]
ZTE [2]:
During RAN1#99 meeting, one issue on Type-1 HARQ-ACK codebook determination in case of cross-carrier scheduling with mixed numerologies was raised [R1-1912103]. Due to the limited time, this issues was postponed to maintenance phase. 
Proposal: The last SPS PDSCH slot overlapping with the PDCCH carrying SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release. Introduce TP1 on cross-carrier SPS release in TS38.213.
TP1: {38.213: 9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel}
	For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.



[bookmark: _Toc32857866]PUCCH resource determination and HARQ-ACK codebook [7]
Huawei [7]:
According to above discussion, multiple DCIs within a same PMO or PMOs with the same starting time would be allowed for scheduling multiple slots of a higher SCS PDSCH. Then two issues about multiple DCIs within a same PMO or PMOs with the same starting time pointed out before would be discussed again.
· Issue 1: how dynamic HARQ-ACK codebook is generated if multiple DCIs within a same PMO or different PMO with the same starting time schedule multiple PDSCHs and indicate to feedback HARQ-ACK at the same slot if same PUCCH resource is indicated, as shown in Figure 7;
· Issue 2: how PUCCH resource is determined if multiple DCIs within a same PMO or different PMO with the same starting time schedule multiple PDSCHs and indicate to feedback HARQ-ACK at the same slot and different PUCCH resources are indicated by PUCCH resource indicator in these DCIs, as shown in Figure 8; This issue still exists if dynamic HARQ-ACK codebook is not configured.

Given the analysis [section 4 of 7], to have a simple common solution for the two issues, the following proposal and corresponding TP in appendix B and C are given:
Proposal 2: CCE index is introduced to further determine the PMO index.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
[…]
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index, and then in ascending order of PDCCH monitoring occasion index[image: ], where[image: ], and last in ascending order of CCE index. 
[…]
[bookmark: _Toc26719415][bookmark: _Toc20311590][bookmark: _Toc12021478][bookmark: _Ref500241945]9.2.3	UE procedure for reporting HARQ-ACK
[…]
For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: ] HARQ-ACK information bits, as described in Clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes, and last indexed in an ascending order across CCE indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ACKNACKFeedbackMode = JointFeedback for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.




[bookmark: _Toc32663915][bookmark: _Toc32857867]Spec text improvements and editorial corrections [4]
Ericsson [4]: 
We have minor suggested text edits for 38.214. Instead of ‘PDSCH slot’, it is suggested to use ‘slot allocated for the PDSCH’ to align with the existing text in the resource allocation section (5.1.2.1). 
	This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing(µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot allocated for the PDSCH PDSCH slot starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.




[bookmark: _Toc32663914][bookmark: _Toc32857868]UE capabilities [4, 5, 7]
Ericsson [4]:
	Proposal 2: Release-16 supports reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook. 

Proposal 3: Update HARQ-ACK codebook and PUCCH resource determination to enable reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook.

Proposal 4: Define max number of unicast DCIs that the UE is expected to decode in each span of PDCCH symbols. In this case, UE also supports reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook.

Proposal 5: Add a new UE feature 18-5a : Cross-carrier scheduling with different SCS and increased number of DCIs per span for case of scheduling cell with lower SCS and scheduled cell of higher SCS
· Component description
· For scheduling cell of lower SCS and scheduled cell of higher SCS, for the set of monitoring occasions within a span of scheduling CC, 
· Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC
· where X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X = 4 for (15 kHz, 120 kHz), (15 kHz, 60 kHz), (30 kHz, 120 kHz), 
· X = 2 for (15 kHz, 30 kHz), (30 kHz, 60 kHz), (60 kHz, 120 kHz), 
· Note : This applies also to the case where there is a single span in the slot for the scheduling CC.
· In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell. 
· Prerequisite feature groups: 18-5 and indicating support of Scheduling cell of lower SCS and scheduled cell of higher SCS
· Optional



Qualcomm [5]: See default beam related proposals

Huawei [7]:
According to the definition of FG 3-5b, different candidate value set of (X, Y) can be reported by a UE, e.g. {(7, 3)}, {(4, 3) and (7, 3)} or {(2, 2) and (4, 3) and (7, 3)}.  Different number of PDCCH monitoring occasions (PMOs) in spans can be supported per slot of the scheduling cell. Since the spans do not overlap, the number of spans and the number of PMOs in a span can be illustrated in the following Figure 1 to Figure 3.

[image: ]
[bookmark: _Ref15308662]Figure 1 Possible monitoring spans and PMOs for UE reporting (7, 3)

[image: ]
Figure 2 Possible monitoring spans for UE reporting (4, 3)

[image: ]
[bookmark: _Ref15308666]Figure 3 Possible monitoring spans and PMOs for UE reporting (2, 2)
The number of valid unicast DCIs the UE can process within the same span is defined as following according to FG 3-5b:
 “For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD”

According to above analysis and the agreed delta-value for lower SCS PDCCH to higher SCS PDSCH (e.g. 4 symbols for 15 kHz), the number of valid DCIs can meet the requirement of most cases for lower SCS PDCCH scheduling a higher SCS PDSCH/PUSCH if the reported capability is {(2, 2) (4, 3) (7, 3)}, shown in Figure 4 to Figure 6 taking scheduling cell with 15kHz SCS as examples. It should be noted that multiple DL DCIs or UL DCIs included in different PMOs with the same starting symbol need to be supported for 8 slots scheduling for scheduled cell. Otherwise, increased number of valid unicast DCIs that the UE is expected to decode in each PDCCH monitoring span is needed. In R16, small number of valid unicast DCIs increasing within the same span can be expected since multiple DCIs can be allocated in multiple span with a slot. The increased maximum number of unicast DCIs in each span can be further discussed. Furthermore, another maximum number of unicast DCIs within a slot for each scheduled cells (e.g. 8 for 15 kHz SCS PDCCH scheduling 120 kHz SCS PDSCH/PUSCH) can also be considered in R16 UE feature discussion.
[image: ]
[bookmark: _Ref15144977]Figure 4 15 kHz SCS PDCCH scheduling 30 kHz SCS PDSCH/PUSCH with FG 3-5b {(4, 3)(7,3) }
[image: ]
[bookmark: _Ref15144979]Figure 5 15 kHz SCS PDCCH scheduling 60 kHz SCS PDSCH/PUSCH with FG 3-5b {(2,2)(4,3)(7,3) }

[image: ]
[bookmark: _Ref15312904]Figure 6 15 kHz SCS PDCCH scheduling 120 kHz SCS PDSCH/PUSCH with FG 3-5b {(2,2)(4,3)(7,3) }
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]According to the above discussions, it can be observed that FG 3-5b defines the maximum number of unicast DCIs within span, and it would be convenient to follow FG 3-5b for lower SCS PDCCH scheduling multiple slots of a higher SCS PDSCH/PUSCH. Besides, FG3-5b can well support the multiple DCIs in one slot, even the extreme case of 15 kHz SCS PDCCH scheduling 120 kHz SCS PDSCH can be supported as shown in Figure 6. And for Alt 1a/1b, too many DCIs decoded in one span or one monitor occasions will incur additional UE complexity. So, defining new rules for the cross carrier scheduling with multiple DCIs is not necessary.
Observation 1: The rule of FG 3-5b can support multiple DCIs in one slot of lower SCS PDCCH scheduling multiple slots of a higher SCS PDSCH/PUSCH.
Based on the above analysis, the following proposal and corresponding TP in appendix A are given:
Proposal 1: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH (or PUSCH), supporting using M DCIs in one slot for PDCCH to schedule M respective PDSCH (or PUSCH) transmissions in N slots for PDSCH (or PUSCH)  can be based on R15 FG 3-5b(Alt 1c), where M=<N.
	10.1	      UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE does not expect to be configured CSS sets that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.
For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration[image: ], a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 
For cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot are separately counted for each scheduled cell.
For cross-carrier scheduling, if the SCS of PDCCH in scheduling cell is lower than PDSCH or PUSCH in scheduled cell, support using M DCIs in one slot for PDCCH to schedule M respective PDSCH or PUSCH in N slots, where M<=N. A UE can monitor PDCCH according to one or more of the span patterns (2, 2), (4, 3), and (7, 3).
< Unchanged parts are omitted >



[bookmark: _Toc32663916][bookmark: _Toc32667674][bookmark: _Toc32667823][bookmark: _Toc32857869]References
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