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[bookmark: _Hlk510705081]This document summarizes the contributions submitted under agenda item 7.2.13.2 Cross-carrier Scheduling with Different Numerologies [1-13] to facilitate further discussion on the proposals. The summary is also including the highly overlapping email discussion summary captured in [14].
Section 3 captures the progress made after the summary #2 as well as the work still to be done.
Discussion
Timing
Proposals related to timing
	[1]
	Proposal 1: About the timing of PDCCH to PDSCH for cross-carrier scheduling with different numerologies: 
· When lower SCS PDCCH scheduling a higher SCS PDSCH:
· For case 1-1: Δ (in PDCCH symbol) could be: 15 kHz: 2 symbols, 30 kHz: 4 symbols and 60 kHz: 6 symbols.
· For case 1-2 and case 2: The same Δ as with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary
· When higher SCS PDCCH scheduling a lower SCS PDSCH:
· Reuse Rel-15 specification without modifications

	[2]
	Proposal 3: The values of  in Table 2 is agreed for PDCCH Case 1-1 and Case 1-2 [for eMBB service]: 
2/15 kHz – 4/30 kHz – 8/60 kHz
Proposal 4: The values of  in Table 3 is used for PDCCH Case 1-2 [for URLLC service] without applying the quantization to the PDSCH slot boundary: 2/15 kHz – 4/30 kHz – 6/60 kHz

	[3]
	Proposal 1: At least for the case of lower SCS PDCCH scheduling a higher SCS PDSCH, down-select from the two options below:
· Option 1:  is quantized in unit of PDSCH symbol duration for Type B PDSCH.
· Different DL TDRA tables can be configured for Type A PDSCH and Type B PDSCH respectively.
· Different search space sets are configured associated with different PDSCH types. 
· E.g. The search space sets configured in the first 3 symbols in a slot are used for conveying PDCCH scheduling the Type A PDSCH. The search space sets configured in other symbols in a slot are used for conveying PDCCH scheduling the Type B PDSCH. 
· The PDSCH type is determined based on the search space set associated to the PDSCH type.
· Option 2:  is not applied to Type B PDSCH.
· In case at lease one Type B PDSCH resource is configured in the TDRA table, the UE assumes no restriction to the earliest possible starting point for the PDSCH for either Type A or Type B PDSCH.

	[4]
	Proposal 1: K0 relating to PDSCH on the scheduled cell with larger SCS should be re-interpreted based on the PDCCH monitoring occasion on the scheduling cell with smaller SCS.

	[5]
	1. In case of lower SCS PDCCH scheduling a higher SCS PDSCH,  equals 2 symbols for 15 kHz, 4 symbols for 30 kHz, and 8 symbols for 60 kHz for case 1 scheduling.
1. The same  and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used for case 1-2 and case 2 scheduling.

	[6]
	Proposal 1: Regarding  for PDCCH monitoring case 1-1, adopt the following values: 2 symbols (15 KHz), 4 symbols (30 KHz) and 6 symbols (60 KHz).
Proposal 2: For case 1-2 and case 2 scheduling, when lower SCS PDCCH scheduled a higher SCS PDSCH, the same  as with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary. (Alt2)

	[8]
	Proposal 1: For cross-carrier scheduling with different numerologies between scheduling CC and scheduled CC,  for 15/30/60kHz, respectively.  

	[9]
	Proposal 1: For values of , 2 symbols for 15kHz, 4 symbols for 30kHz, and 8 symbols for 60kHz are supported. These values are applicable for case 1-1, case 1-2, and case 2.

	[10]
	Proposal-1: At least for a lower SCS PDCCH scheduling a higher SCS PDSCH, the Δ is set to 2, 4 and 6 symbols for PDCCH numerology 15, 30 and 60 kHz SCS respectively.
Proposal-2: The case 1-1 scheduling rule for determining the Δ for the low-SCS PDCCH to high-SCS PDSCH is extended to apply to case 1-2 and case 2 scheduling, i.e. the rule below agreed in RAN1#96bis applies for all the scheduling cases:
The  is determined a number of symbols based on PDCCH SCS counting from the end of the last symbol of the received PDCCH symbol to the beginning of the first symbol of the corresponding received PDSCH, quantized (using the granularity of PDSCH slot duration) to the next PDSCH slot boundary

	[11]
	Observation 1: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, PDCCH monitoring Case 1-1 in the scheduling cell for cross-carrier scheduling has similar effects as PDCCH monitoring Case 2 for self-scheduling. In this case, supporting PDCCH monitoring Case 2 does not have much extra benefit.
Proposal 1: For PDCCH monitoring Case 1-1, for the case of a lower SCS PDCCH scheduling a higher SCS PDSCH,  values are defined by: 4/15 kHz – 4/30 kHz – 8/60 kHz
Proposal 2: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, different sets of  values should be separately defined for PDCCH monitoring Case 1-1, Case 1-2 and Case 2. Alternatively, a worst case set of  values should be defined that work across all the supported PDCCH monitoring cases.
Proposal 4: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, use the same approach without quantization to define  as that of the case of a lower SCS PDCCH scheduling a higher SCS PDSCH.
Proposal 5: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, Case-2 PDCCH monitoring by the UE is not supported.

	[12]
	Proposal 1: Minimum values for Δ for case 1-1 lower SCS PDCCH to higher SCS PDSCH: 15 kHz: 2 symbols, 30 kHz: 4 symbols, 60 kHz: 6 symbols.
Proposal 2: Propose to adopt Alt 1 “The same Δ and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used” for case 1-2 and case 2 scheduling when lower SCS PDCCH schedules a higher SCS PDSCH.
Proposal 3: For scheduling from higher SCS PDCCH to a lower SCS PDSCH, reuse Rel-15 solution and apply constraint that Type B PDSCH starts after PDCCH scheduling it. 



Areas to discuss:
[bookmark: _Hlk8141669]Delta-values for lower SCS PDCCH to higher SCS PDSCH case 1-1 scheduling [PDCCH symbols/PDCCH SCS]
· 15 kHz PDCCH
2 symbols, [1, 2, 5, 6, 8, 9, 10, 12] + Charter [14]
4 symbols [11]
· 30 kHz PDCCH
4 symbols, All
· 60 kHz PDCCH
6 symbols, [1, 6, 8, 10, 12] + Charter [14]
8 symbols, [2, 5, 9, 11]
The proposals in the Tdoc reflec the proposals, but in addition Charter Communications supported 2, 4, 6 symbols in email discussion [14]
FL proposal: adopt the following deltas: 15 kHz: 2 symbols, 30 kHz: 4 symbols, 60 kHz: 6 symbols

Delta-values for lower SCS to higher SCS Case 1-2 and Case 2 scheduling
· Alt 1: The same delta values as with case 1-1 scheduling: [1, 5, 6, 9, 10, 12] + Charter [14]
Alt 1a: Without the quantization step to the next PDSCH slot boundary: [1, 6]
Alt 1b: Including the quantization step to the next PDSCH slot boundary: [5, 10, 12]
· Alt 2: Different delta values than with case 1-1 scheduling: [2?, 11]
Case 1-2 for URLLC service (Was this the intention?): 2/15 kHz – 4/30 kHz – 6/60 kHz without the quantization step [2]
FL proposal: Discuss and select between Alt 1a and Alt 1b

K0 interpretation for lower SCS PDCCH to higher SCS PDSCH case 2 scheduling: K0 relating to PDSCH on the scheduled cell with larger SCS should be re-interpreted based on the PDCCH monitoring occasion on the scheduling cell with smaller SCS. [4]
FL proposal: A single company proposal, discuss if there is an issue to be resolved


Higher SCS PDCCH scheduling lower SCS PDSCH
· Alt 1: Reuse Rel-15 specification [1, 12]
Alt 1a: without modifications [1]
Alt 1b: Apply a constraint that Type B PDSCH starts after the PDCCH scheduling it [12]
· Alt 2: Use the same approach as higher-to-lower scheduling: [11]
Exclude Case 2 scheduling in this case [11]
Email discussion summary [14]: 
· Alt1: Reuse Rel-15 specification without modifications
· Nokia, Samsung, CATT, vivo, ZTE, Huawei, Charter, Ericsson (With Type B PDSCH: PDSCH starts after the scheduling PDCCH at least for 2-symbol PDSCH)
· Alt 2a: Use the same definition as with low-to-high scheduling
· Alt 2b: Use the same definition as with low-to-high scheduling, but without quantization
· Qualcomm

FL proposal: Adopt alternative 1 and discuss if the additional constraint for the Type B PDSCH scheduling should be included.

Different Type A and Type B PDSCH handling [3]
· Alt 1a: for Type B PDSCH  is quantized in unit of PDSCH symbol duration [3].
· Different DL TDRA tables can be configured for Type A PDSCH and Type B PDSCH respectively.
· Different search space sets are configured associated with different PDSCH types. 
· E.g. The search space sets configured in the first 3 symbols in a slot are used for conveying PDCCH scheduling the Type A PDSCH. The search space sets configured in other symbols in a slot are used for conveying PDCCH scheduling the Type B PDSCH. 
· The PDSCH type is determined based on the search space set associated to the PDSCH type.
· Alt 1b:  is not applied to Type B PDSCH. [3]
· In case at lease one Type B PDSCH resource is configured in the TDRA table, the UE assumes no restriction to the earliest possible starting point for the PDSCH for either Type A or Type B PDSCH.
FL proposal: Do not adopt either of the alternatives as they require a different UE architecture than the framework already agreed 

PDCCH monitoring
Proposals related to the PDCCH monitoring
	[1]
	Proposal 2: Extend other SS parameters (e.g. PDCCH monitoring period) in the separately configured SearchSpace in the scheduled cell.
Proposal 3: Flexible Search space mapping between the SS set in the active BWP in scheduling cell and the SS set in the active BWP in scheduled cell as below is supported:
· Step 1: The SS sets are sorted within each active BWP in e.g., ascending order using the SS set ID. 
· Step 2: The j-th SS set in scheduled cell is mapped to the i-th SS set in scheduling cell, where j = i mod N. N is the number of SS sets configured in the active BWP of the scheduled cell. 

	[3]
	Proposal 2: Consider enhancements on reducing BDs for cross-carrier scheduling, e.g. by DCI size alignment between DCIs scheduling different cells.

	[9]
	Proposal 4: Further study enhancements to search space configuration for cross-carrier scheduling.

	[10]
	Proposal-5: For R16 UE, introduce RRC parameter for scheduled cell to configure number of PDCCH candidates for the scheduled cell in the configured search-space sets of the scheduling cell. 

	[12]
	Proposal 6: PDCCH monitoring agreement (limits on BDs/CCEs) from RAN1#96 is applicable
1. When the UE is configured with cross-carrier scheduling with scheduling carrier with one SCS, and at least one corresponding scheduled carrier with another SCS
1. In addition to case a) when the UE is also configured with another scheduled carrier with the same SCS as the scheduling carrier

	[13]
	Observation 1. A UE must not stop BD until the whole corresponding slots are verified to be scheduled to the UE or not.
Proposal 1. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
Proposal 2. Aligning the payload size of scheduling DCIs is laid for the implementation.



(Oppo proposal under email discussion) Email discussion summary [14]: RAN1 should clarify whether the agreement made in RAN1#96 [on BD/CCE limits] is applicable only to the mix numerologies cases, or applicable to all the cross-carrier scheduling cases.
FL conclusion: There appears to be a consesnsus that the agreement applies to all cross-carrier scheduling cases – no need to spend time on this issue as no further agreements or spec changes are required

(Nokia proposal under email discussion) email discussion summary [14] on introducing a new RRC parameter to configure number of PDCCH candidates for the scheduled cell in the configured search-space sets of the scheduling cell
· Support: Nokia, Samsung, Spreadtrum, Ericsson
· No need: vivo, ZTE, Huawei, CATT
· Huawei, CATT: No need as already possible
FL proposal: determine if already possible

Proposal 2 of [1]: Extend other SS parameters (e.g. PDCCH monitoring period) in the separately configured SearchSpace in the scheduled cell.
Proposal 3 of [1]: Flexible Search space mapping between the SS set in the active BWP in scheduling cell and the SS set in the active BWP in scheduled cell as below is supported:
· Step 1: The SS sets are sorted within each active BWP in e.g., ascending order using the SS set ID. 
· Step 2: The j-th SS set in scheduled cell is mapped to the i-th SS set in scheduling cell, where j = i mod N. N is the number of SS sets configured in the active BWP of the scheduled cell. 
Proposal 2 of [3]: Consider enhancements on reducing BDs for cross-carrier scheduling, e.g. by DCI size alignment between DCIs scheduling different cells.
Proposal 4 of [9]: Further study enhancements to search space configuration for cross-carrier scheduling.
Proposal 1 of [13]. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
Proposal 2 of [13]. Aligning the payload size of scheduling DCIs is laid for the implementation.
FL proposals:
· Discuss and agree on the SS parameter extensions
· Discuss at what point the UE may stop decoding DCIs
· Discuss if there is a need to do anything on DCI payload alignment

Support for contiguous data transmission
Proposals related to how to support contiguous data transmission when scheduling from lower to higher SCS
	[1]
	Proposal 4: For contiguous data transmission with cross-carrier scheduling with different numerologies, single DCI scheduling one TB across multiple slots can be supported by network configuration.

	[2]
	Observation 1: Support of multi-slot scheduling may either have difficulty in DCI design, or introduce processing complexity of UE implementation.
Proposal 1: RAN1 clarifies the restriction on the number of unicast DCIs is per slot of the scheduled cell in the case of cross-carrier scheduling with mix numerologies.
Proposal 2: If the number of unicast DCIs is per slot of the scheduling cell, in the case of cross-carrier scheduling where the SCS of the PDSCH is larger than that of the PDCCH, a UE should be able to process more than one unicast DCI scheduling PDSCH per scheduled cell.

	[4]
	Proposal 2: In case scheduling cell has a smaller SCS than that of scheduled cell, using a single DCI on scheduling cell to schedule data transmission throughout slots on scheduled cell.
Proposal 3: The payload size of the new DCI format should be same as one of the current DCI format. The new DCI format contains per-slot scheduling bit fields which indicate an index of a scheduling information combination configured by high layer.

	[6]
	Proposal 3: In Rel-16, UE supporting cross-carrier scheduling with different numerologies is mandated to support capability FG 3-5/3-5b. (Alt2)

	[7]
	Observation: When the SCS of scheduled CCs are larger than that of scheduling CC, single slot cross-carrier scheduling will cause higher control overhead in scheduling CC or higher blocking probability.
Proposal 1.Multi-slot scheduling for scheduled cell is supported when cross-carrier scheduling from lower SCS to higher SCS is applied.
Proposal 2. The following two alternativess can be considered to realize multi-slot scheduling.
· Alt 1. N bits information field is added in the DCI to help distinguishing different multi-slot scheduling states. 
· Alt 2. Time domain resource allocation table is RRC configured with multiple slot offsets in table entries.

	[8]
	Proposal 2: Introducing multi-slot scheduling mechanism with different TB per slot to support continue data scheduling on scheduled CC.  

	[9]
	Proposal 2: For contiguous data transmission, at least following is supported:
· Single-slot scheduling and capability FG 3-5/3-5b
· Multi-slot scheduling with different TB per slot  

	[10]
	Proposal-3: Proceed designing the multi-slot scheduling with different TB per slot for both DL and UL, harmonize the design with NR-U when the NR-U work has progressed.
Proposal-4: Adopt the following framework for the multi-slot scheduling
· One DCI schedules N TBs across N slots consecutive slots; a new DCI field is needed for this
· One time domain allocation determining the TD allocation for all scheduled TBs
· The signalled slot offset and starting symbol relate to the first scheduled TB 
· The duration is relevant for the last scheduled PUSCH       
· One frequency domain resource allocation determining the FD allocation for all scheduled TBs
· One MCS indicated applied to all scheduled TBs
· Each TB maps to its own HARQ process
· HARQ-ACK bits are either sent jointly similar to CBG-based HARQ-ACK with N CBGs or bundled as a single HARQ-ACK bit
CBG-based HARQ is not used
· HARQ-Ack timing is based on the last scheduled TB
· NDI and RV independent per TTI (common if joint HARQ-ACK is used).

	[11]
	Proposal 3: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, define the maximum number of DCIs that the UE is expected to decode in each span of PDCCH symbols.
Proposal 6: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, define a number of valid unicast DCIs for the scheduled cell per PDCCH slot that is larger than the number of unicast DCIs per PDSCH slot.

	[12]
	Proposal 5: For CA with mixed numerology, increased number of valid unicast DCIs per PDCCH monitoring occasion can be considered.

	[13]
	Proposal 3. A UE can be scheduled for the whole slots of DL and/or UL for its transmission and reception of data at the cross-carrier scheduling.
Proposal 4. Reuse the slot aggregation procedure for the multi-slot scheduling with one TB across multiple slots.
	Option. 4-1. Adopt some enhancements to support high channel quality.



Email discussion summary [14] on contiguous data transmission from a lower SCS PDCCH to a higher SCS PxSCH [14]
· Alt 1: Single-slot scheduling with increased number of valid unicast DCIs per PDCCH monitoring occasion
· FFS: number of valid DCIs
· vivo (depending on FG 3-5/5b interpretation), ZTE, Qualcomm, Ericsson
· Alt 2: Single-slot scheduling and capability FG 3-5/3-5b
· Note: When deriving the number of scheduling opportunities based on the number of slots in the scheduled cell overlapping one scheduling cell slot.
· Samsung, ZTE, Qualcomm, Ericsson
· Alt 3: Multi-slot scheduling with different TB per slot  
· Nokia, [Samsung], CMCC, Charter
· Alt 4: Multi-slot scheduling with one TB across multiple slots 
· [CMCC], Huawei

Summary of RAN1#97 inputs from the table above:
· Alt 0: Use Rel-15 slot aggregation [1?, 13]
· Alt 1: Use N DCIs in one slot to schedule N TBs across N slots
Alt 1a: define max number of DCIs that the UE is expected to decode in each span of PDCCH symbols. [9, 11]
Alt 1b: Increase valid unicast DCIs per PDCCH monitoring occasions [12] 
Alt 1c: Single-slot scheduling and capability FG 3-5/3-5b [2?, 6, 9]
· Alt 3: Design a DCI that can schedule PDSCH across multiple slots
Alt 3a: One DCI schedules one TB across multiple slots [1]
Alt 3b: One DCI schedules multiple TBs across multiple slots [4, 7, 8, 9, 10]
FL proposal: Agree on the DCI decoding rules according to alt 1a/b/c of the RAN1#97 input summary, request the WIs where multi-slot scheduling is being worked on to also accommodate for the CCS requirements. Note that slot aggregation can be used as per Rel-15, but with the corresponding cut in the achievable data rates.

QCL aspects
Proposals related to QCL aspects:
	[2]
	Proposal 7: The timeDurationForQCL threshold is determined based on the numerology of the scheduled cells.
Proposal 8: For cross carrier scheduling, if the scheduling timing offset is smaller than the threshold, or if Tci-PresentInDCI is not enabled for DCI format 1_1, the default QCL assumption for PDSCH can base on the active TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.

	[6]
	Proposal 4: Clarify in TS38.214 that the threshold for QCL indication via TCI in DCI corresponds to the numerology of the scheduled cell for the case of cross-carrier PDSCH scheduling with mixed numerologies
Proposal 5: Take the following TP in Section 5.1.5 of 38.214..
…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] corresponding to the numerology of the scheduled cell, 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.
…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] corresponding to the numerology of the scheduled cell.
Proposal 6: If the scheduling timing offset is smaller than the threshold, or if tci-PresentInDCI is not enabled for DCI format 1_1, QCL assumption for the scheduled PDSCH in case of cross-carrier scheduling is based on the active TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
Proposal 7: When PDSCH and its scheduling PDCCH are in the different CCs, if TCI field is present in DCI and the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than a threshold Threshold-Sched-Offset, a UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in DCI for the PDSCH.

	[11]
	Proposal 7: For the case where SCC in FR2 is cross carrier scheduled via DCI from a different carrier, dummy CORESET(s) can be configured in the SCC. If the offset between the reception of the DL DCI corresponding to the cross-carrier scheduled PDSCH is less than a threshold, the UE may assume the default beam for PDSCH reception is associated with the TCI state associated with the dummy CORESET(s) in slots where the associated search space sets are configured in the scheduled cell.

	[12]
	Proposal 4: When the serving cell ID in the MAC message ‘TCI state indication for UE-specific PDCCH MAC CE’ indicates a serving cell ID of a serving cell that is cross-carrier scheduled by another cell,  the TCI state indicated in the MAC CE is used for PDSCH reception when the PDSCH scheduling timing offset is smaller than delta_offset threshold.



FL proposal: Agree that the timeDurationForQCL threshold is determined based on the numerology of the scheduled cells.
FL proposal: Agree that there is no “smaller than threshold” scheduling in CCS due to the assumption that the UE does not need to do any buffering of PDSCH
From email discussion summary on QCL assumption of the scheduled cell [14]:
· Alt1: QCL assumption for the scheduled PDSCH is based on the [configured/activated] TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.: vivo, ZTE, ASUSTeK
· Alt1a: configured TCI state
· Alt1b: activated TCI state
· Alt2: QCL assumption for the scheduled PDSCH is based on a TCI-state explicitely configured for this purpose: Nokia, Samsung, Spreadtrum, Charter, [Ericsson]
· Alt2a: new RRC parameter
· Alt2b: dummy CORESET
· Alt2c: ‘TCI state indication for UE-specific PDCCH MAC CE’ for PDSCH on Scell

FL Proposal: Discuss the above alternatives.

Cross-carrier CG/SPS/PDCCH order etc.
	[1]
	Proposal 5: Cross-carrier triggering PDCCH order by DCI format 1_1 should be supported.

	[2]
	Observation 2: There is only one SPS per cell group, therefore, the DCI 1_0 can be used to cross-carrier deactivate the DL SPS without confusion.
Proposal 5: The Frequency hopping flag (1 bits) and TPC command (2 bits) are jointly used as a CIF field (3 bits) in DCI format 0_0 to cross-carrier deactivate UL configured grants.
Proposal 6: If DCI format 1_0 is for random access procedure initiated by a PDCCH order, three MSB bits of the reserved bits are defined as a CIF field if cross-carrier scheduling is configured.
Proposal 9: The remaining issues for aperiodic CSI-RS triggering with different numerology between PDCCH and CSI-RS should also be resolved in Rel-16.

	[9]
	Proposal 5: If cross-carrier scheduling is configure, 3 MSB bits of the reserved bits in DCI format 1_0 for PDCCH order are used for carrier indication field.
Proposal 6: If cross-carrier scheduling is configure, 3 MSB bits of the TDRA field in DCI format 0_0/1_0 validated for DL SPS/UL grant Type 2 release are used for carrier indication field.

	[12]
	Proposal 7: PDCCH-order Random access can be supported through DCI format 1_1 and reusing same bit fields as PDCCH-ordered Random access in self-scheduling  and an additional carrier indicator field, size matched to DCI format 1_1.



FL proposal: Discuss the above proposals

Proposals not categorized
	[1]
	Proposal 6: Introducing RRC parameters for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.

	[9]
	Proposal 3: If it is supported for a UE to detect at a same PDCCH monitoring occasion multiple DCI formats scheduling respective multiple PDSCH receptions on a cell, report corresponding HARQ-ACK information in a same HARQ-ACK codebook and use the counter DAI to count the DCI formats for the cell.



FL proposal: Discuss the above proposals

Proposals for further discussion
Based on the contributions submitted to the RAN1#97 [1…13] as well as the post-RAN1#96bis email discussion summary [14], the following feature lead proposals are made for further discussion.
Timing
For high-SCS to low-SCS scheduling, the delta for 120 kHz SCS PDCCH: [12] symbols
PDCCH monitoring
(Oppo proposal under email discussion) Email discussion summary [14]: RAN1 should clarify whether the agreement made in RAN1#96 [on BD/CCE limits] is applicable only to the mix numerologies cases, or applicable to all the cross-carrier scheduling cases.
FL conclusion: There appears to be a consesnsus that the agreement applies to all cross-carrier scheduling cases, except for the Rel-15 case where all the cross-carrier scheduled carriers are of the same SCS as the scheduling carrier.

(Nokia proposal under email discussion) email discussion summary [14] on introducing a new RRC parameter to configure number of PDCCH candidates for the scheduled cell in the configured search-space sets of the scheduling cell
· Support: Nokia, Samsung, Spreadtrum, Ericsson
· No need: vivo, ZTE, Huawei, CATT
· Huawei, CATT: No need as already possible
Offline consensus: leave the RRC construction up to RAN2, no need to explicitly request addition of this parameter

Proposal 2 of [1]: Extend other SS parameters (e.g. PDCCH monitoring period) in the separately configured SearchSpace in the scheduled cell.
Proposal 3 of [1]: Flexible Search space mapping between the SS set in the active BWP in scheduling cell and the SS set in the active BWP in scheduled cell as below is supported:
· Step 1: The SS sets are sorted within each active BWP in e.g., ascending order using the SS set ID. 
· Step 2: The j-th SS set in scheduled cell is mapped to the i-th SS set in scheduling cell, where j = i mod N. N is the number of SS sets configured in the active BWP of the scheduled cell. 
Proposal 4 of [9]: Further study enhancements to search space configuration for cross-carrier scheduling.
FL proposal: Come back if broadly agreeable proposal is jointly formulated by the proponents, otherwise no support in Rel-16 for enhancing the SS set configuration and mapping in RAN1 and up to RAN2

Proposal 2 of [3]: Consider enhancements on reducing BDs for cross-carrier scheduling, e.g. by DCI size alignment between DCIs scheduling different cells.
Proposal 1 of [13]. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
Proposal 2 of [13]. Aligning the payload size of scheduling DCIs is laid for the implementation.
Offline consensus:  No additional RAN1 action required, no impact to specification.
Support for contiguous data transmission
From Tuesday online:
Agreements:
· For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH (or PUSCH), support using M DCIs in one slot for PDCCH to schedule M respective PDSCH (or PUSCH) transmissions in N slots for PDSCH (or PUSCH), where M<=N (for slot aggregation, M<N) following at least one of the following rules (potential down-selection can be done during Rel-16 UE feature discussion):
· Alt 1a: Define max number of DCIs that the UE is expected to decode in each span of PDCCH symbols
· Further discussion only for unicast DCI or not
· Alt 1b: Define an increased number of valid unicast DCIs per PDCCH monitoring occasions
· Alt 1c: based on FG 3-5/3-5b 
· Further discussion whether some additional clarification is needed or not
FL proposal:
· Alt 1a is for valid unicast DCIs the UE is expected to act upon
· Alt 1b, no further discussion needed
· Alt 1c to be discussed in UE features
QCL aspects
Offline consensus: Agree that the timeDurationForQCL threshold is determined based on the numerology of the scheduled cells.
From email discussion summary on QCL assumption of the scheduled cell [14]:
· Alt1: QCL assumption for the scheduled PDSCH is based on the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.: vivo, ZTE, ASUSTeK, Samsung, LG
· Alt2: QCL assumption for the scheduled PDSCH is based on a TCI-state explicitely configured for this purpose: Nokia, Samsung, Spreadtrum, Charter, Qualcomm, [Ericsson]
· Alt2a: new RRC parameter
· Alt2b: dummy CORESET
· Alt2c: ‘TCI state indication for UE-specific PDCCH MAC CE’ for PDSCH on Scell
· Alt2d: a UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in DCI for the PDSCH [ZTE]

FL proposal: select one of the three alternatives: 
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset,
· Alt 0: The UE behavior is unspecified, i.e. the scheduled PDCCH-to-PDSCH delay must be ≥ Threshold-Sched-Offset
· Alt 1: 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
· Alt 2c: the UE obtains its QCL assumption for the scheduled PDSCH from the TCI state indication for UE-specific PDCCH MAC CE’ for PDSCH on Scell


Other proposals
HARQ-ACK related
1. [bookmark: _Hlk8838082]Introducing RRC parameters for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
2. If it is supported for a UE to detect at a same PDCCH monitoring occasion multiple DCI formats scheduling respective multiple PDSCH receptions on a cell, report corresponding HARQ-ACK information in a same HARQ-ACK codebook and use the counter DAI to count the DCI formats for the cell.
FL proposal:
1. Request RAN2 to enable for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
2. Offline consensus on HARQ-ACK codebook update: If the number of valid DCIs at the same monitoring occasions is increased in the UE feature discussion, the HARQ-ACK codebook and PUCCH resource determination may need to be updated.

Cross-carrier SPS PDSCH / CG-PUSCH triggering/release
· There is only one SPS per cell group, therefore, the DCI 1_0 can be used to cross-carrier deactivate the DL SPS without confusion  no need to do anything in RAN1 for cross-carrier deactivation for DL SPS to be supported
· The Frequency hopping flag (1 bits) and TPC command (2 bits) are jointly used as a CIF field (3 bits) in DCI format 0_0 to cross-carrier deactivate UL configured grants.
· If cross-carrier scheduling is configure, 3 MSB bits of the TDRA field in DCI format 0_0/1_0 validated for DL SPS/UL grant Type 2 release are used for carrier indication field.
Cross-carrier SPS PDSCH: Cross-carrier activation is already possible in Rel-15. Deactivation does not need to support cross-carrier indication as there can be only one SPS per cell group active at a given time. No spec change needed to support the functionalty. 
Cross-carrier CG-PUSCH:  
· Alt 0: not supported
· Alt 1: support
· Alt 1a: Agree on solution during RAN1#97
· Alt 1b: Agree on the solution under URLLC WI in future RAN1 meetings


Cross-carrier PDCCH order
· Three MSB bits of the reserved bits are defined as a CIF field if cross-carrier scheduling is configured.
· 3 MSB bits of the reserved bits in DCI format 1_0 for PDCCH order are used for carrier indication field.
· Cross-carrier triggering PDCCH order by DCI format 1_1 should be supported
· PDCCH-order Random access can be supported through DCI format 1_1 and reusing same bit fields as PDCCH-ordered Random access in self-scheduling and an additional carrier indicator field, size matched to DCI format 1_1
Cross-carrier PDCCH order: 
· Alt 0: not supported
· Alt 1: supported
· Alt 1a: Agree on solution during RAN1#97 from the above proposals
· Alt 1b: Agree on the solution under fast SCell activation/deactivation in future RAN1 meetings

Cross-carrier A-CSI-RS triggering
· The remaining issues for aperiodic CSI-RS triggering with different numerology between PDCCH and CSI-RS should also be resolved in Rel-16.
Questions to discuss:
· What issues remain to be resolved?
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Annex – Proposals and observations
[1] R1-1906017	Remaining details for cross-carrier scheduling with different numerologies, Huawei, HiSilicon
Proposal 1: About the timing of PDCCH to PDSCH for cross-carrier scheduling with different numerologies: 
· When lower SCS PDCCH scheduling a higher SCS PDSCH:
· For case 1-1: Δ (in PDCCH symbol) could be: 15 kHz: 2 symbols, 30 kHz: 4 symbols and 60 kHz: 6 symbols.
· For case 1-2 and case 2: The same Δ as with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary
· When higher SCS PDCCH scheduling a lower SCS PDSCH:
· Reuse Rel-15 specification without modifications
Proposal 2: Extend other SS parameters (e.g. PDCCH monitoring period) in the separately configured SearchSpace in the scheduled cell.
Proposal 3: Flexible Search space mapping between the SS set in the active BWP in scheduling cell and the SS set in the active BWP in scheduled cell as below is supported:
· Step 1: The SS sets are sorted within each active BWP in e.g., ascending order using the SS set ID. 
· Step 2: The j-th SS set in scheduled cell is mapped to the i-th SS set in scheduling cell, where j = i mod N. N is the number of SS sets configured in the active BWP of the scheduled cell. 
Proposal 4: For contiguous data transmission with cross-carrier scheduling with different numerologies, single DCI scheduling one TB across multiple slots can be supported by network configuration.
Proposal 5: Cross-carrier triggering PDCCH order by DCI format 1_1 should be supported.
Proposal 6: Introducing RRC parameters for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.

[2] R1-1906183	Remaining issues of cross-carrier scheduling with mix numerologies, vivo
Observation 1: Support of multi-slot scheduling may either have difficulty in DCI design, or introduce processing complexity of UE implementation.
Observation 2: There is only one SPS per cell group, therefore, the DCI 1_0 can be used to cross-carrier deactivate the DL SPS without confusion.
Proposal 1: RAN1 clarifies the restriction on the number of unicast DCIs is per slot of the scheduled cell in the case of cross-carrier scheduling with mix numerologies.
Proposal 2: If the number of unicast DCIs is per slot of the scheduling cell, in the case of cross-carrier scheduling where the SCS of the PDSCH is larger than that of the PDCCH, a UE should be able to process more than one unicast DCI scheduling PDSCH per scheduled cell.
Proposal 3: The values of  in Table 2 is agreed for PDCCH Case 1-1 and Case 1-2.
[bookmark: _Ref7273623]Table 2  for Case 1-1 and Case 1-2
	PDCCH SCS
	15 kHz
	30 kHz
	60 kHz

	 [PDCCH symbols]
	2 symbols
	4 symbols
	8 symbols


Proposal 4: The values of  in Table 3 is used for PDCCH Case 1-2 without applying the quantization to the PDSCH slot boundary.
[bookmark: _Ref7274218]Table 3  for Case 2
	PDCCH SCS
	15 kHz
	30 kHz
	60 kHz

	 [PDCCH symbols]
	2 symbols
	4 symbols
	6 symbols


Proposal 5: The Frequency hopping flag (1 bits) and TPC command (2 bits) are jointly used as a CIF field (3 bits) in DCI format 0_0 to cross-carrier deactivate UL configured grants.
Proposal 6: If DCI format 1_0 is for random access procedure initiated by a PDCCH order, three MSB bits of the reserved bits are defined as a CIF field if cross-carrier scheduling is configured.
Proposal 7: The timeDurationForQCL threshold is determined based on the numerology of the scheduled cells.
Proposal 8: For cross carrier scheduling, if the scheduling timing offset is smaller than the threshold, or if Tci-PresentInDCI is not enabled for DCI format 1_1, the default QCL assumption for PDSCH can base on the active TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
Proposal 9: The remaining issues for aperiodic CSI-RS triggering with different numerology between PDCCH and CSI-RS should also be resolved in Rel-16.

[3] R1-1906291	On Cross-carrier Scheduling with Different Numerologies, OPPO
Proposal 1: At least for the case of lower SCS PDCCH scheduling a higher SCS PDSCH, down-select from the two options below:
· Option 1:  is quantized in unit of PDSCH symbol duration for Type B PDSCH.
· Different DL TDRA tables can be configured for Type A PDSCH and Type B PDSCH respectively.
· Different search space sets are configured associated with different PDSCH types. 
· E.g. The search space sets configured in the first 3 symbols in a slot are used for conveying PDCCH scheduling the Type A PDSCH. The search space sets configured in other symbols in a slot are used for conveying PDCCH scheduling the Type B PDSCH. 
· The PDSCH type is determined based on the search space set associated to the PDSCH type.
· Option 2:  is not applied to Type B PDSCH.
· In case at lease one Type B PDSCH resource is configured in the TDRA table, the UE assumes no restriction to the earliest possible starting point for the PDSCH for either Type A or Type B PDSCH.
Proposal 2: Consider enhancements on reducing BDs for cross-carrier scheduling, e.g. by DCI size alignment between DCIs scheduling different cells.

[4] R1-1906311	Discussion on cross-carrier scheduling with different numerologies, CATT
Proposal 1: K0 relating to PDSCH on the scheduled cell with larger SCS should be re-interpreted based on the PDCCH monitoring occasion on the scheduling cell with smaller SCS.
Proposal 2: In case scheduling cell has a smaller SCS than that of scheduled cell, using a single DCI on scheduling cell to schedule data transmission throughout slots on scheduled cell.
Proposal 3: The payload size of the new DCI format should be same as one of the current DCI format. The new DCI format contains per-slot scheduling bit fields which indicate an index of a scheduling information combination configured by high layer.

[5] R1-1906359	Discussion on cross-carrier scheduling with different numerologies, Spreadtrum Communications
1. In case of lower SCS PDCCH scheduling a higher SCS PDSCH,  equals 2 symbols for 15 kHz, 4 symbols for 30 kHz, and 8 symbols for 60 kHz for case 1 scheduling.
1. The same   and quantization to the next PDSCH slot rule as with case 1-1 scheduling is used for case 1-2 and case 2 scheduling.

[6] R1-1906420	Discussion on cross-carrier scheduling with different numerologies, ZTE
Proposal 1: Regarding  for PDCCH monitoring case 1-1, adopt the following values: 2 symbols (15 KHz), 4 symbols (30 KHz) and 6 symbols (60 KHz).
Proposal 2: For case 1-2 and case 2 scheduling, when lower SCS PDCCH scheduled a higher SCS PDSCH, the same  as with case 1-1 scheduling is used without the quantization step to the next PDSCH slot boundary. (Alt2)
Proposal 3: In Rel-16, UE supporting cross-carrier scheduling with different numerologies is mandated to support capability FG 3-5/3-5b. (Alt2)
Proposal 4: Clarify in TS38.214 that the threshold for QCL indication via TCI in DCI corresponds to the numerology of the scheduled cell for the case of cross-carrier PDSCH scheduling with mixed numerologies.
Proposal 5: Take the following TP in Section 5.1.5 of 38.214.
	If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306] corresponding to the numerology of the scheduled cell, 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. 
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 timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306] corresponding to the numerology of the scheduled cell. 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, 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 timeDurationForQCL.


Proposal 6: If the scheduling timing offset is smaller than the threshold, or if tci-PresentInDCI is not enabled for DCI format 1_1, QCL assumption for the scheduled PDSCH in case of cross-carrier scheduling is based on the active TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.
Proposal 7: When PDSCH and its scheduling PDCCH are in the different CCs, if TCI field is present in DCI and the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than a threshold Threshold-Sched-Offset, a UE obtains the QCL assumptions other than QCL-TypeD from the indicated TCI state in DCI for the PDSCH.

[7] R1-1906527	Discussion on cross-carrier scheduling with different numerologies, CMCC
Observation: When the SCS of scheduled CCs are larger than that of scheduling CC, single slot cross-carrier scheduling will cause higher control overhead in scheduling CC or higher blocking probability.
Proposal 1.Multi-slot scheduling for scheduled cell is supported when cross-carrier scheduling from lower SCS to higher SCS is applied.
Proposal 2. The following two alternativess can be considered to realize multi-slot scheduling.
· Alt 1. N bits information field is added in the DCI to help distinguishing different multi-slot scheduling states. 
· Alt 2. Time domain resource allocation table is RRC configured with multiple slot offsets in table entries.

[8] R1-1906827	On cross-carrier Scheduling with Different Numerologies, Intel Corporation
Proposal 1: For cross-carrier scheduling with different numerologies between scheduling CC and scheduled CC,  for 15/30/60kHz, respectively.  
Proposal 2: Introducing multi-slot scheduling mechanism with different TB per slot to support continue data scheduling on scheduled CC.  

[9] R1-1906913	Cross-carrier Scheduling with Different Numerologies, Samsung
Proposal 1: For values of ,  2 symbols for 15kHz, 4 symbols for 30kHz, and 8 symbols for 60kHz are supported. These values are applicable for case 1-1, case 1-2, and case 2.
Proposal 2: For contiguous data transmission, at least following is supported:
· Single-slot scheduling and capability FG 3-5/3-5b
· Multi-slot scheduling with different TB per slot  
Proposal 3: If it is supported for a UE to detect at a same PDCCH monitoring occasion multiple DCI formats scheduling respective multiple PDSCH receptions on a cell, report corresponding HARQ-ACK information in a same HARQ-ACK codebook and use the counter DAI to count the DCI formats for the cell.
Proposal 4:Further study enhancements to search space configuration for cross-carrier scheduling.
Proposal 5: If cross-carrier scheduling is configure, 3 MSB bits of the reserved bits in DCI format 1_0 for PDCCH order are used for carrier indication field.
Proposal 6: If cross-carrier scheduling is configure, 3 MSB bits of the TDRA field in DCI format 0_0/1_0 validated for DL SPS/UL grant Type 2 release are used for carrier indication field.

[10] R1-1907068	Remaining details of cross-carrier scheduling with mixed numerologies, Nokia, Nokia Shanghai Bell
Proposal-1: At least for a lower SCS PDCCH scheduling a higher SCS PDSCH, the Δ is set to 2, 4 and 6 symbols for PDCCH numerology 15, 30 and 60 kHz SCS respectively.
Proposal-2: The case 1-1 scheduling rule for determining the Δ for the low-SCS PDCCH to high-SCS PDSCH is extended to apply to case 1-2 and case 2 scheduling, i.e. the rule below agreed in RAN1#96bis applies for all the scheduling cases:
The  is determined a number of symbols based on PDCCH SCS counting from the end of the last symbol of the received PDCCH symbol to the beginning of the first symbol of the corresponding received PDSCH, quantized (using the granularity of PDSCH slot duration) to the next PDSCH slot boundary

Proposal-3: Proceed designing the multi-slot scheduling with different TB per slot for both DL and UL, harmonize the design with NR-U when the NR-U work has progressed.
Proposal-4: Adopt the following framework for the multi-slot scheduling
· One DCI schedules N TBs across N slots consecutive slots; a new DCI field is needed for this
· One time domain allocation determining the TD allocation for all scheduled TBs
· The signalled slot offset and starting symbol relate to the first scheduled TB 
· The duration is relevant for the last scheduled PUSCH       
· One frequency domain resource allocation determining the FD allocation for all scheduled TBs
· One MCS indicated applied to all scheduled TBs
· Each TB maps to its own HARQ process
· HARQ-ACK bits are either sent jointly similar to CBG-based HARQ-ACK with N CBGs or bundled as a single HARQ-ACK bit
CBG-based HARQ is not used
· HARQ-Ack timing is based on the last scheduled TB
· NDI and RV independent per TTI (common if joint HARQ-ACK is used).
Proposal-5: For R16 UE, introduce RRC parameter for scheduled cell to configure number of PDCCH candidates for the scheduled cell in the configured search-space sets of the scheduling cell. 

[11] R1-1907304	Cross-Carrier Scheduling with Different Numerologies, Qualcomm Incorporated
Observation 1: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, PDCCH monitoring Case 1-1 in the scheduling cell for cross-carrier scheduling has similar effects as PDCCH monitoring Case 2 for self-scheduling. In this case, supporting PDCCH monitoring Case 2 does not have much extra benefit.
Proposal 1: For PDCCH monitoring Case 1-1, for the case of a lower SCS PDCCH scheduling a higher SCS PDSCH,  values are defined by
	PDCCH SCS
	15 kHz
	30 kHz
	60 kHz

	 [PDCCH symbols]
	4 symbols
	4 symbols
	8 symbols


Proposal 2: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, different sets of  values should be separately defined for PDCCH monitoring Case 1-1, Case 1-2 and Case 2. Alternatively, a worst case set of  values should be defined that work across all the supported PDCCH monitoring cases.
Proposal 3: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, define the maximum number of DCIs that the UE is expected to decode in each span of PDCCH symbols.
Proposal 4: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, use the same approach without quantization to define  as that of the case of a lower SCS PDCCH scheduling a higher SCS PDSCH.
Proposal 5: For the case of a higher SCS PDCCH scheduling a lower SCS PDSCH, Case-2 PDCCH monitoring by the UE is not supported.
Proposal 6: For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH, define a number of valid unicast DCIs for the scheduled cell per PDCCH slot that is larger than the number of unicast DCIs per PDSCH slot.
Proposal 7: For the case where SCC in FR2 is cross carrier scheduled via DCI from a different carrier, dummy CORESET(s) can be configured in the SCC. If the offset between the reception of the DL DCI corresponding to the cross-carrier scheduled PDSCH is less than a threshold, the UE may assume the default beam for PDSCH reception is associated with the TCI state associated with the dummy CORESET(s) in slots where the associated search space sets are configured in the scheduled cell.

[12] R1-1907331	Cross-carrier scheduling with different numerologies, Ericsson
Proposal 1: Minimum values for Δ for case 1-1 lower SCS PDCCH to higher SCS PDSCH: 15 kHz: 2 symbols, 30 kHz: 4 symbols, 60 kHz: 6 symbols.
Proposal 2: Propose to adopt Alt 1 for case 1-2 and case 2 scheduling when lower SCS PDCCH schedules a higher SCS PDSCH.
Proposal 3: For scheduling from higher SCS PDCCH to a lower SCS PDSCH, reuse Rel-15 solution and apply constraint that Type B PDSCH starts after PDCCH scheduling it. 
Proposal 4: When the serving cell ID in the MAC message ‘TCI state indication for UE-specific PDCCH MAC CE’ indicates a serving cell ID of a serving cell that is cross-carrier scheduled by another cell,  the TCI state indicated in the MAC CE is used for PDSCH reception when the PDSCH scheduling timing offset is smaller than delta_offset threshold.
Proposal 5: For CA with mixed numerology, increased number of valid unicast DCIs per PDCCH monitoring occasion can be considered.
Proposal 6: PDCCH monitoring agreement (limits on BDs/CCEs) from RAN1#96 is applicable
1. When the UE is configured with cross-carrier scheduling with scheduling carrier with one SCS, and at least one corresponding scheduled carrier with another SCS
1. In addition to case a) when the UE is also configured with another scheduled carrier with the same SCS as the scheduling carrier
Proposal 7: PDCCH-order Random access can be supported through DCI format 1_1 and reusing same bit fields as PDCCH-ordered Random access in self-scheduling  and an additional carrier indicator field, size matched to DCI format 1_1.

[13] R1-1907557	On cross-carrier Scheduling with Different Numerologies	KT Corp.
Observation 1. A UE must not stop BD until the whole corresponding slots are verified to be scheduled to the UE or not.
Proposal 1. A UE assumes that there is no additional scheduling DCI when all the corresponding slots are verified to be scheduled to the UE or not.
Proposal 2. Aligning the payload size of scheduling DCIs is laid for the implementation.
Proposal 3. A UE can be scheduled for the whole slots of DL and/or UL for its transmission and reception of data at the cross-carrier scheduling.
Proposal 4. Reuse the slot aggregation procedure for the multi-slot scheduling with one TB across multiple slots.
	Option. 4-1. Adopt some enhancements to support high channel quality.


