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Introduction
A work item on physical layer enhancements for NR URLLC was approved [1]. One of objectives of this work item is specification of scheduling/HARQ enhancements, which includes
· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process ID
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments
This document provides our view on scheduling/HARQ enhancement for URLLC. The agreements related to this topic made in previous RAN1 meetings are summarized in Appendix.
This document is update of R1-1910991 [2].
Out-of-order HARQ and intra-UE DL prioritization
In RAN1#98bis, downlink out-of-order operation and overlapping PDSCHs handling has been discussed and following proposals were made after offline discussion [3].
	Proposal #2-10: For Rel.16 URLLC, the following cases are supported.
· Case 1: The out-of-order HARQ operation for two unicast and non-overlapping PDSCHs on a carrier with a single minimum processing timeline capability.
· Supported by a UE that reports the supported for out-of-order HARQ handling
· If supported by the UE, then both PDSCHs are always processed, except
· The Rel.15 UE fallback to Capability 1 and dropping behaviour for a UE reporting pdsch-ProcessingType2-Limited is supported.
· Case 2: Collision handling between two overlapping unicast PDSCHs on a carrier configured with a single minimum processing timeline capability
· Case 2-b: The UE always processes both PDSCHs under Scenario 1-1 and 1-2
· Both PDSCHs are decoded without any modification in Scenario 1-2
· Case 2-c: The UE always processes the high priority PDSCH and may skip decoding the low priority PDSCH under both Scenario 1-2 and 1-2
· Under Case 2-c, the minimum processing timing capability of the high priority PDSCH is extended by d symbols, FFS the value d per SCS. FFS if d per SCS can be reported as a UE capability.
· The value of d is smaller than or equal to 2 symbols for all SCSs.
· The two unicast PDSCHs are scheduled by respective PDCCHs with different starting symbols.
· For each of Case 2-b and 2-c, the UE reports whether the case is supported or not.
· The explicit PDSCH priority indication is supported for both Case 2-b and 2-c, e.g., bit in the DCI, RNTI, non-overlapping search space, CORESET and DCI formats with different sizes.
· For the PDSCH priority indication, define two UE capabilities for each of the Case 2-b and 2-c
· The explicit indication of the PDSCH priority by the DCI is required.
· The explicit indication of the PDSCH priority by the DCI is not required, i.e., if the indication is absent, the PDSCH that is scheduled by a PDCCH with the later starting symbol is of higher priority.
· Case 3: Both minimum processing timeline Capability 1 and Capability 2 for UE can be configured on a given carrier and different PDSCHs can be associated with different minimum processing timeline on a given carrier.
· Case 3-a: The UE processes both PDSCHs without dropping when they are non-overlapping or overlapping under both Scenario 1-1 and Scenario 1-2.
· Both PDSCHs are decoded without any modification in Scenario 1-2
· The minimum processing timeline is known by the UE before decoding the DCI.
· FFS how the minimum processing timeline is known by the UE before decoding the DCI
· FFS how the minimum processing of PDSCHs is derived, e.g., by CORESET, non-overlapping search space
· For PDSCH(s) scheduled with PDCCH associated the same minimum processing time capability at Capability 2, the Rel.15 UE fallback to Capability 1 and dropping behaviour for a UE reporting pdsch-ProcessingType2-Limited is supported.
· Case 3-b:
· If the two PDSCHs are non-overlapping:
· The UE always processes the PDSCH associated with Capability 2
· The UE processes the PDSCH associated with Capability 1 if its last symbol is at least N1 symbols before the start of the PDSCH associated with Capability 2.
· N1 is the minimum processing timeline for Capability 1
· Otherwise, the UE may skip decoding the PDSCH associated with Capability 1.
· HARQ-ACK should be reported for the PDSCH associated with Capability 1.
· If the two PDSCHs are overlapping, the UE always processes the high priority PDSCH and may skip decoding the low priority PDSCH.
· The two unicast PDSCHs are scheduled by respective PDCCHs with different starting symbols.
· The explicit PDSCH priority indication is supported for Case 3-b, e.g., bit in the DCI, RNTI, non-overlapping search space, CORESET and DCI formats with different sizes
· The explicit indication can be configured. If absent, the PDSCH that is scheduled by a PDCCH with the later starting symbol is of higher priority.
· FFS how the association of the PDSCHs to the corresponding UE minimum processing time is determined for Case 3-b.
· Under Case 3-b, the minimum processing timing capability of the high priority PDSCH is extended by d symbols. FFS the value of d per SCS. FFS if d per SCS can be reported as a UE capability.
· The value of d is smaller than or equal to 2 symbols for all SCSs.
· For Case 3-a, the PDSCHs associated with the same minimum processing time capability should not be overlapped in the time domain.
· For Case 3-b, two PDSCHs associated with the same minimum processing time capability may overlap.
· For both Case 3-a and 3-b, out-of-order PUCCH and PDSCH overlap across PDSCHs configured with different minimum processing time capabilities is supported.
· For each of Case 3-a and 3-b, the UE reports whether the case is supported or not.
· FFS: For Case 3-a, the PDSCHs associated with the same minimum processing time capability satisfy all Rel.15 TB processing limitations that are applicable to TBs within a CC, e.g., in Section 5.1.3 of TS38.214.
· FFS: For Case 3-a, the PDSCHs associated with different minimum processing time capability don’t need to jointly satisfy those Rel.15 TB processing limitations that are applicable to TBs within a CC< e.g., in Section 5.1.3 of TS38.214.
· FFS: For Case 3b, the PDSCHs associated with same or different minimum processing time capability do need to satisfy those Rel.15 TB processing limitations that are applicable to multiple TBs within a CC, e.g., in Section 5.1.3 of TS38.214.
· Both Options 1 and 2 of enhanced PDCCH design under AI 7.2.6.1 for Rel.16 URLLC are supported.
· FFS whether/how the support for Option 1 and Option 2 enhanced PDCCH design are linked with Case 1, Case 2, Case 3-a, and Case 3-b.



Case 1 in above offline proposal should be supported. Since there is no pipeline issue in the Case 1,
On Case 2, in the email discussion [98-NR-15], it has been agreed that the following UE capabilities should be introduced for handling the collision between two unicast PDSCHs.
· Capability A: A capability under which a UE processes both PDSCHs under Scenario 1-1.
· Capability B: A capability under which a UE processes both PDSCHs under Scenario 1-2.
· Capability C: A capability under which a UE always processes the higher priority PDSCH. The UE only processes the low priority PDSCH under some scheduling conditions.
Therefore, Case 2 in above offline proposal can also be supported. We think the contents under Case 2 are reasonable. For the PDSCH priority indication, the priority based on the order in time is workable if the two unicast PDSCHs are scheduled by respective PDCCHs with different starting symbols. On the other hand, for the purpose of HARQ-ACK codebook identification and intra-UE Tx prioritization, it was agreed that the PHY identification of HARQ-ACK codebook is also used to determine the priority of the HARQ-ACK codebook for collision handling. Therefore, to follow this PHY identification is also possible. Then, the explicit PDSCH priority indication should be supported and if the indication is absent, the PDSCH that is scheduled by a PDCCH with the later starting symbol is of higher priority.
To support Case 3 in above offline proposal can multiplex eMBB and URLLC on the same serving cell efficiently, assuming that the PDSCH processing capability 1 is configured for eMBB and PDSCH processing capability 2 is configured for URLLC. Potential additional benefits would be power saving by operating eMBB with slower processing capability and potentially provide more suitable operation for eMBB (no RB limitation and larger number of carriers may be reported). Case 3 can also avoid the operating restriction on usage of additional DMRS for eMBB, providing more suitable operation in high-speed scenario. In our view, since to configure PDSCH processing capability 2 for both eMBB and URLLC could work, there is no strong motivation to support Case 3. On the other hand, we think the contents under Case 3 in above offline proposal are reasonable. Case 3-a is possible by using CA capability. For Case 3-b, if the two PDSCHs are non-overlapping, there is no pipeline issue if the last symbol of PDSCH associated with Capability 1 is at least N1 symbols before the start of the PDSCH associated with Capability 2. For Case 3-b, if the two PDSCHs are overlapping, the solution can be same as Case 2.
The last sub-bullet is related to PDCCH monitoring capability enhancement and then, it should be discussed separately in PDCCH agenda. We discussed Option 1 and 2 of enhanced PDCCH design in our contribution [4].
Proposal 1: Case 1 in the offline proposal in the last meeting “The out-of-order HARQ operation for two unicast and non-overlapping PDSCHs on a carrier with a single minimum processing timeline capability” should be supported for Rel.16 NR URLLC.
Proposal 2: Case 2 in the offline proposal in the last meeting “Collision handling between two overlapping unicast PDSCHs on a carrier configured with a single minimum processing timeline capability’ should be supported for Rel.16 NR URLLC. In addition, agree the contents under Case 2 in the offline proposal in the last meeting.
Observation 1: Although there is no strong motivation to support Case 3 “Both minimum processing timeline Capability 1 and Capability 2 for UE can be configured on a given carrier and different PDSCHs can be associated with different minimum processing timeline on a given carrier,” the contents under Case 3 in the offline proposal in the last meeting is reasonable, and we are OK to support Case 3 and to agree the contents under Case 3.

In the email discussion [98-NR-15], it was agreed that when two unicast PDSCHs for a UE are overlapping, and in case their HARQ-ACK bits are associated with different Type 2 HARQ-ACK codebooks, the UE generates HARQ-ACK for both of the PDSCHs. There is following FFS points.
· FFS if any limitation / enhancement is needed for Type 1 HARQ-ACK codebook
· FFS if both Type 1 and Type 2 codebooks are configured for a UE
· FFS if the HARQ-ACK bits of overlapping PDSCHs can be associated with the same HARQ-ACK codebook and the associated UE behaviour.
We think that there is no problem to support UE generate HARQ-ACK for both of the PDSCHs for following cases.
· HARQ-ACK bits are associated with different HARQ-ACK codebooks
· Both HARQ-ACK codebooks are Type 1
· Both HARQ-ACK codebooks are Type 2
· One codebook is Type 1 and the other codebook is Type 2
· HARQ-ACK bits are associated with the same HARQ-ACK codebook and the HARQ-ACK codebook is Type 2.
The remaining scenario to be further discussed would be the HARQ-ACK bits of overlapping PDSCHs are associated with the same HARQ-ACK codebook and the HARQ-ACK codebook is Type 1. In our view, as far as Type 2 codebook is configured is working, to design Type 1 codebook for the specific scenario that two overlapped PDSCHs correspond to the same HARQ-ACK codebook is not necessary and then, to configure such specific scenario is limited.
Proposal 3: When two unicast PDSCHs for a UE are overlapping, the UE generates HARQ-ACK for both of the PDSCHs.
· Following case is not supported in Rel.16: HARQ-ACK bits of overlapping PDSCHs are associated with the same HARQ-ACK codebook and the HARQ-ACK codebook is Type 1.

Out-of-order PUSCH
In previous meeting, basically following 5 solutions were identified for out-of-order PUSCH.
· Solution 1: The UE always processes the second PUSCH. The UE may or may not drop the processing of the first scheduled PUSCH.
· Solution 2: The UE processes both the first and second scheduled PUSCHs as a UE capability with no condition.
· Solution 3: The UE processes both the first and second scheduled PUSCHs under some conditions, e.g., using the CA capability. The conditions are reported as a UE capability.
· Solution 4-1: The UE always drops the first scheduled PUSCH.
· Solution 4-2: Some scheduling conditions should be defined. If not satisfied, the UE drops the processing of the first scheduled PUSCH.
The discussion depends on the conclusion of DL out-of-order operation. The similar cases, capabilities, and solutions should be applied.
Proposal 4: At least following case should be supported for Rel.16 NR URLLC.
· The out-of-order PUSCH operation for two unicast and non-overlapping PUSCHs on a carrier with a single minimum processing timeline capability
· Collision handling between two overlapping unicast PUSCHs on a carrier configured with a single minimum processing timeline capability

Conclusion
In this contribution, we discussed enhancement of scheduling and HARQ in Rel.16 URLLC. Our observation and proposals are as follows.
Proposal 1: Case 1 in the offline proposal in the last meeting “The out-of-order HARQ operation for two unicast and non-overlapping PDSCHs on a carrier with a single minimum processing timeline capability” should be supported for Rel.16 NR URLLC.
Proposal 2: Case 2 in the offline proposal in the last meeting “Collision handling between two overlapping unicast PDSCHs on a carrier configured with a single minimum processing timeline capability’ should be supported for Rel.16 NR URLLC. In addition, agree the contents under Case 2 in the offline proposal in the last meeting.
Observation 1: Although there is no strong motivation to support Case 3 “Both minimum processing timeline Capability 1 and Capability 2 for UE can be configured on a given carrier and different PDSCHs can be associated with different minimum processing timeline on a given carrier,” the contents under Case 3 in the offline proposal in the last meeting is reasonable, and we are OK to support Case 3 and to agree the contents under Case 3.

Proposal 3: When two unicast PDSCHs for a UE are overlapping, the UE generates HARQ-ACK for both of the PDSCHs.
· Following case is not supported in Rel.16: HARQ-ACK bits of overlapping PDSCHs are associated with the same HARQ-ACK codebook and the HARQ-ACK codebook is Type 1.

Proposal 4: At least following case should be supported for Rel.16 NR URLLC.
· The out-of-order PUSCH operation for two unicast and non-overlapping PUSCHs on a carrier with a single minimum processing timeline capability
· Collision handling between two overlapping unicast PUSCHs on a carrier configured with a single minimum processing timeline capability
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Appendix:	Previous agreements
RAN1 #AH1901
Agreements: 
· For supporting the out-of-order PDSCH-to-HARQ and PDCCH-to-PUSCH between two HARQ processes on the active BWP of a given serving cell, the companies are encouraged to perform further analysis, including at least the following aspects:
· The details of the dropping rules if allowed
· The conditions (if any) under which the UE is expected to process the out-of-order channels
RAN1 #96
Agreements: 
· For a Rel. 16 eURLLC UE and dynamic downlink scheduling, on the active BWP of a given serving cell, the HARQ-ACK associated with the second PDSCH with HARQ process ID x received after the first PDSCH with HARQ process ID y (x != y) can be sent before the HARQ-ACK of the first PDSCH. Specify based on the following solutions:
· Solution 1: The UE always processes the second PDSCH. The UE may or may not drop the processing of the first channel.
· Solution 2: The UE processes both the first and second PDSCHs as a UE capability with no condition.
· Solution 3: The UE processes both the first and second channels under some conditions, e.g. using the CA capability. The conditions are reported as a UE capability. If the conditions are not satisfied, the UE behavior is not defined.
· FFS: The details of the UE capability.
· Solution 4:
· A UE drops (terminates) the processing of the first PDSCH.
· Alt1: The UE always drops the first PDSCH.
· Alt2: Some scheduling conditions should be defined. If not satisfied, the UE drops the processing of the first channel.
· FFS how to define the scheduling conditions, e.g., based on the number of RBs, TBS, number of layers, the gap between the first and second PDSCHs, the gap between the two PUCCHs carrying HARQ-ACK, etc.
· The UE behavior, e.g., decision on dropping the first channel and timing capability associated with the second channel, is determined, and is fixed, after decoding the PDCCH associated with the first and the second PDSCH. 
· When the UE drops the processing of the first channel, increasing the minimum PDSCH processing procedure time (N1) of the second PDSCH by d symbols can be considered.
· FFS the value of d
· Dropping the processing of the first PDSCH can be done in one of the two ways:
· Alt1: dropping the processing of the first PDSCH on the same serving cell 
· Alt2: dropping the processing of a PDSCH(s) on the same cell or a different serving cell.
· The UE only expects a maximum of one OOO PDSCH-to-HARQ-ACK flow on the active BWP of a given serving cell when applicable
· FFS whether or not, out-of-order operation is allowed across PDSCHs with PDSCH-to-HARQ gap compatible with PDSCH processing time (N1) for capability X.
Agreements:
· For a Rel. 16 UE, on the active BWP of a given serving cell, the UE can be scheduled with a second PUSCH associated with HARQ process x starting earlier than the ending symbol of the first PUSCH associated with HARQ process y (x != y) with a PDCCH that does not end earlier than the ending symbol of first scheduling PDCCH.  Specify based on the following solutions:
· Solution 1: The UE always processes the second scheduled PUSCH. The UE may or may not drop the processing of the first scheduled PUSCH.
· If the first scheduled and second scheduled PUSCHs are not colliding in the time domain:
· Solution 2: The UE processes both the first scheduled and second scheduled PUSCHs as a UE capability with no condition.
· Solution 3: The UE processes both the first scheduled and second scheduled PUSCHs under some conditions. The conditions are reported as a UE capability.
· FFS: The details of the UE capability.
· Solution 4:
· A UE drops (terminates) the processing of the first scheduled PUSCH.
· Alt1: The UE always drops the first scheduled PUSCH.
· Alt2: Some scheduling conditions should be defined. If not satisfied, the UE drops the processing of the first scheduled PUSCH.
· FFS how to define the scheduling conditions, e.g., based on the number of RBs, TBS, number of layers, the gap between the first and the second PUSCHs, etc.
· The UE behavior, e.g., decision on dropping the first scheduled PUSCH and timing capability associated with the second scheduled PUSCH, is determined, and is fixed, after decoding the PDCCH associated with first and the second scheduled PUSCHs. 
· When the UE drops the processing of the first scheduled PUSCH, increasing the minimum PUSCH preparation procedure time (N2) of the second PUSCH by d symbols can be considered.
· FFS the value of d.
· Dropping the processing of the first scheduled PUSCH can be done in one of the two ways:
· Alt1: dropping the processing of the first scheduled PUSCH on the same serving cell 
· Alt2: dropping the processing of a PUSCH(s) on the same cell or different serving cell.
· 
· Solution 2: The UE processes both the first and second PDSCHs as a UE capability with no condition.
· Solution 3: The UE processes both the first and second channels under some conditions, e.g. using the CA capability. The conditions are reported as a UE capability. If the conditions are not satisfied, the UE behavior is not defined.
· FFS: The details of the UE capability.
· Solution 4:
· A UE drops (terminates) the processing of the first PDSCH.
· Alt1: The UE always drops the first PDSCH.
· Alt2: Some scheduling conditions should be defined. If not satisfied, the UE drops the processing of the first channel.
· FFS how to define the scheduling conditions, e.g., based on the number of RBs, TBS, number of layers, the gap between the first and second PDSCHs, the gap between the two PUCCHs carrying HARQ-ACK, etc.
· The UE behavior, e.g., decision on dropping the first channel and timing capability associated with the second channel, is determined, and is fixed, after decoding the PDCCH associated with the first and the second PDSCH. 
· When the UE drops the processing of the first channel, increasing the minimum PDSCH processing procedure time (N1) of the second PDSCH by d symbols can be considered.
· FFS the value of d
· Dropping the processing of the first PDSCH can be done in one of the two ways:
· Alt1: dropping the processing of the first PDSCH on the same serving cell 
· Alt2: dropping the processing of a PDSCH(s) on the same cell or a different serving cell.
· The UE only expects a maximum of one OOO PDCCH-to-PUSCH flow on the active BWP of a given serving cell when applicable.
· FFS whether or not out-of-order operation is allowed across PUSCHs with PDCCH-to-PUSCH gap compatible with PUSCH processing time (N2) for capability X.
· If the first scheduled PUSCH and the second scheduled PUSCH are colliding in the time domain, the UE drops the processing and the transmission of the first scheduled PUSCH.
· For dropping, the scheduling limitations do not apply. The UE always drops the first scheduled PUSCH.
· Other details of dropping are as those of the solution 4.
RAN1#96bis
Agreements:
· In case two unicast PDSCHs for a UE are overlapping, the following scenarios are identified:
· Scenario 1-1: Overlapping in the time domain and not in the frequency domain
· Scenario 1-2: Overlapping both in the time and frequency domains
Working assumption:
· When the two unicast PDSCHs for a UE are overlapping, the UE generates HARQ-ACK for both of the PDSCHs.
RAN1#97
Conclusion:
· Study further whether/how to support the following scenarios for the handling of two unicast PDSCHs:
1. When different DL processing times are associated with different PDSCHs on the same serving cell, and the two PDSCHs are non-overlapping.
· Note: The PDSCH-to-PUCCHs can be out-of-order or in-order.
· Note: The solution(s) should address the UE processing pipelining issue.
· Two PDSCHs follow DL processing timing capability #1 and #2, respectively, on the same serving cell.
· FFS if any different solutions are necessary to address different scenarios when the above condition occurs
2. When the same DL processing time is configured on the same serving cell, and the two PDSCHs are non-overlapping, and the PDSCH-to-PUCCHs are out of order.
· Note: There is no UE processing pipeline issue.
· Note: the in-order PDSCH-to-PUCCHs are already handled in Rel-15
3. The two unicast PDSCHs are overlapping at least in the time domain, regardless of whether the same or different DL processing times is configured on the same serving cell.
· Note: The solution(s) should address the UE processing pipelining issue in this case.
RAN1#98
[bookmark: _Hlk23433364]Agreement:
· In Rel.16 NR, the following UE capabilities should be introduced for handling the collision between two unicast PDSCHs.
· Capability A: A capability under which a UE processes both PDSCHs under Scenario 1-1
· FFS: The details of the capability signaling
· Capability B: A capability under which a UE processes both PDSCHs under Scenario 1-2
· FFS: The details of the capability signaling
· FFS: The UE behavior for processing the overlapping resources in the frequency domain under Scenario 1-2
· Capability C: A capability under which a UE always processes the high priority PDSCH. The UE only processes the low priority PDSCH under some scheduling conditions.
· FFS: The details of the capability signaling
· FFS: The scheduling conditions
· If no scheduling conditions is identified or the scheduling conditions are not satisfied, the UE skips decoding the low priority PDSCH.
· FFS whether the UE can delay the processing of low priority PDSCH
· FFS whether the scheduling conditions are the same or different for handling Scenario 1-1 and Scenario 1-2
· In case the low priority channel is dropped, increasing the minimum processing procedure time (N1) of the high priority PDSCH by “d” symbols can be considered. FFS the value of “d”.
· FFS whether the overlapping PDSCHs are associated with the same or different minimum processing timelines.
· FFS how the priority of the PDSCHs is defined and indicated.
· Note: Under Scenario 1-2, the gNB preempts the transmission of the low priority PDSCH and only transmits the high priority PDSCH over the overlapping resources in the frequency domain.
Agreement:
· The previous working assumption “When the two unicast PDSCHs for a UE are overlapping, the UE generates HARQ-ACK for both the PDSCHs” is updated as follows.
· When two unicast PDSCHs for a UE are overlapping, and in case their HARQ-ACK bits are associated with different Type 2 HARQ-ACK codebooks, the UE generates HARQ-ACK for both of the PDSCHs.
· FFS if any limitation / enhancement is needed for Type 1 HARQ-ACK codebook
· FFS if both Type 1 and Type 2 codebooks are configured for a UE
· FFS if the HARQ-ACK bits of overlapping PDSCHs can be associated with the same HARQ-ACK codebook and the associated UE behavior.
RAN1#98bis
[bookmark: _Hlk23433426]Agreement:
· If RAN1 supports Case 0 of Proposal 1’ of [98-NR-15], if the UE supports out-of-order HARQ operation, and if PDSCHs are non-overlapping in the time domain
· The UE processes all PDSCHs without dropping, except
· The Rel.15 UE fallback to Capability 1 and dropping behavior for a UE reporting pdsch-ProcessingType2-Limited is supported.
· Note: Under Case 0, additional DMRS and Capability 2 cannot be simultaneously configured on a given carrier.
[bookmark: _Hlk23433432]Agreement:
· If RAN1 supports Case 1 and/or Case 2 of Proposal 1’ of [98-NR-15], and if the UE is not capable of processing all PDSCHs under some condition(s), and if PDSCHs are non-overlapping in the time domain then
· The UE always processes the PDSCH associated with Capability 2.
· FFS whether or not subject to Rel.15 restrictions (if any)
· The UE processes the PDSCH associated with Capability 1 if its last symbol is at least N1 symbols before the start of the PDSCH associated with Capability 2.
· N1 is the minimum processing timeline for Capability 1.
· Further discussion offline whether or not to include the case when the PDSCH associated with Capability 2 is before the PDSCH associated with Capability 1 and if so, details.
· Otherwise, the UE may skip decoding the PDSCH associated with Capability 1.
· HARQ-ACK should be reported for the PDSCH associated with Capability 1.
· If RAN1 supports extending the minimum processing of the PDSCH associated with Capability 2 by d symbols in case the PDSCH associated with Capability 1 needs to be dropped, the value of d should be less than or equal to 2 symbols at least for subcarrier spacing = 15 / 30 kHz.
· FFS: The exact value of d to be decided by RAN1#99.
· FFS: The value of d for other subcarrier spacings
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