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1. Introduction

In this paper, Tdocs submitted to RAN1#101-e on this issue are summarized.

2. Multiple PUCCHs for HARQ-ACK within a slot for a service type

2.1. Agreements in previous meetings

Agreements:

· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.
Agreements:

For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, support sub-slot-based HARQ-ACK feedback procedure.
· A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
· PDSCH transmission is not subject to sub-slot restrictions (if any)
· FFS: PDSCH-to-sub-slot association. 
· FFS: Allowing PUCCH across sub-slot boundary or not.
· R15 HARQ-codebook construction is applied in unit of sub-slot at least for Type II HARQ-ACK codebook. 
· FFS for Type I HARQ-ACK codebook.
· R15 PUCCH resource overriding procedures is applied in unit of sub-slot.
· Number or length of UL sub-slots in a slot is UE-specifically semi-statically configured.
· FFS: Limit of number of PUCCH transmissions carrying HARQ-ACKs in a slot.
· FFS: K1 definition.
· FFS: Details of PUCCH resource configuration and determination.
FFS: Use “Codebook-less HARQ” as a complementary or not.
FFS: If HARQ-ACK can be omitted in case latency requirement cannot be met. 
FFS: PDSCH groupings and PHY identification for separate HARQ-ACK constructions for different service types.
Agreement:

For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, K1 is defined following R15 approach but in unit of sub-slot.
Agreements:

For sub-slot-based HARQ-ACK feedback procedure, K1 is the number of sub-slots from the sub-slot containing the end of PDSCH to the sub-slot containing the start of PUCCH. 
· Use UL numerology to define the sub-slot grid for PDSCH-to-sub-slot association.
· FFS: The configurable value range of K1 needs to be extended, and impact to related DCI field bitwidth.
· Note: It has been agreed that K1 is defined following R15 approach but in unit of sub-slot.
Agreements:

For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot

· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)

· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot.
Agreements:

At least one sub-slot configuration for PUCCH can be UE-specifically configured to a UE.

· At least support following two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”.

· FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot.

· For the above two sub-slot configurations (“2-symbol*7” and “7-symbol*2”), support a single configuration for PUCCH resource following R15 applicable for all the sub-slots in a slot.

· FFS whether or not to additionally support that PUCCH resource configuration can be different for different sub-slots

· FFS for other sub-slot configurations, if any.

· FFS: If a PUCCH resource across sub-slot boundary is supported.
Agreements:

Any sub-slot PUCCH resource is not across sub-slot boundaries. 
Agreement:

· A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.

Agreements:

· Adopt the following TP:

----------------- Start of TP ----------------

9.1
HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate one HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index 0. If the UE is indicated to generate two HARQ-ACK codebooks
- a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
- the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
......
9.2.4
UE procedure for reporting SR
A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. A UE can be configured byschedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. The UE can be configured, by schedulingRequestPriority in SchedulingRequestResourceConfig, a priority index 0 or a priority index 1 for the SR. If a priority index is not provided for SR, the priority index is 0.
......
----------------- End of TP ----------------
Agreement
If the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and HARQ-ACK codebooks associated with PUCCH of priority index X for serving cell c where X=0 or 1, 

· K1 for a certain HARQ-ACK CB associated to priority X is provided by the union of the configured dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 values, if any, in a PUCCH-Config associated with priority X.
· Slot timing values {1, 2, 3, 4, 5, 6, 7, 8} are used for K1 for HARQ CB associated with priority X=0 if neither dl-DataToUL-ACK nor dl-DataToUL-ACK-ForDCIFormat1_2 is configured. .

· The row indexes of the TDRA table of a certain HARQ-Ack CB priority X are provided by the union of row indexes of the TDRA tables  associated with the DCI formats configured to be monitored on a serving cell that can schedule PDSCHs associated with HARQ-Ack CB priority X.

Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	--------------------------------------------Start of Text Proposal 1 for TS 38.213-------------------------------------------
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

In this Clause, if a UE is provided pdsch-HARQ-ACK-Codebook-List, all DCI formats scheduling PDSCH reception or SPS PDSCH release have corresponding HARQ-ACK information that is associated with a same priority index. [To be moved to 9.1 – may also add SCell dormancy indication (need to check, probably needed for Type-2 although not applicable for Type-1 CB)]
For a serving cell 
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, an active DL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot 
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 is deactivated, the UE uses as the active DL BWP for determining the set of 
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 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values 
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 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell 
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell 
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 is provided by dl-DataToUL-ACK for DCI format 1_1
c)  If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell 
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2
d)   If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell 
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 is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2
b)
on a set of row indexes 
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 of a table that is provided associated with the active DL BWP and defining respective sets of slot offsets 
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214] , where the row indexes R of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell c
c)
on the ratio 
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 between the downlink SCS configuration 
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 and the uplink SCS configuration 
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 provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)
if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Subclause 11.1.
---------------------------------------------End of Text Proposal 1 for TS 38.213-------------------------------------------


2.2. Remaining issues 

2.2.1 Clarify that Type 1 HARQ-ACK codebook is not supported for sub-slot based operation (vivo, AT&T)
vivo, and AT&T suggest to clarify that Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.
vivo proposal:

Proposal 1: Sub-slot based type 1 HARQ-ACK codebook is not supported at least in Rel-16.

Proposal 2: Capturing not supporting of sub-slot based type 1 HARQ-ACK codebook as follows.

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a HARQ-ACK codebook if a UE is provided subslotLength-ForPUCCH for the HARQ-ACK codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
AT&T proposal:
Proposal: For the support of Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback in Rel-16, adopt one of the following options:

· Option 1: Do not support it in Rel-16. Discuss it in Rel-17, and potential codebook size optimization can be considered.

· Option 2: Agree on a TP that extends Rel-15 Type-1 HARQ-ACK codebook construction to support sub-slot-based feedback by replacing slot with sub-slot. No further optimization in Rel-17.

2.2.2
Type-1 codebook construction for reference SLIV (CATT)

CATT proposal:
Proposal 8: Extending SLIVs for Type-1 HARQ-ACK codebook should be enhanced by considering the SLIVs in slot(s) configured with DCI format 1_2 monitoring only and considering PDCCH monitoring occasions in that slot only.
A text proposal is provided below for Type-1 HARQ-ACK codebook in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

For a serving cell [image: image21.png]


, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image23.png]


 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image25.png]
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 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image29.png]


 occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:

a)
on a set of slot timing values [image: image31.png]


 associated with the active UL BWP
a)
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell [image: image33.png]
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 is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)
If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: image37.png]
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 is provided by dl-DataToUL-ACK 
c)
If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: image41.png]
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 is provided by dl-DataToUL-ACK-ForDCIFormat1_2 
d)
If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell [image: image45.png]
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 is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 
b)
on a set of row indexes [image: image49.png]


 of a table that is associated with the active DL BWP and defining respective sets of slot offsets [image: image51.png]


, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes [image: image53.png]


 of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell [image: image55.png]



a)
if the UE is provided ReferenceofSLIV-ForDCIFormat1_2, for each row index with slot offset [image: image57.png]


 and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for each PDCCH monitoring occasion in a set of PDCCH monitoring occasions with different starting symbols within a slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol [image: image59.png]So =0
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 for normal cyclic prefix and [image: image63.png]S+S,+L =12



  for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol [image: image65.png]


 of the row index by [image: image67.png]S+5,




c)
on the ratio [image: image69.png]


 between the downlink SCS configuration [image: image71.png]UpL



 and the uplink SCS configuration [image: image73.png]UL



 provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)
if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)
if ca-SlotOffset is provided, on [image: image75.png]N offeete
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 provided by ca-SlotOffset for serving cell [image: image79.png]
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 provided by ca-SlotOffset for the primary cell, as described in [4, TS 38.211].
*** Unchanged text is omitted ***
For the set of slot timing values [image: image84.wmf]1

K

, the UE determines a set of [image: image85.wmf]c

A

M

,

 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. 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.
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Set k =0 – index of slot timing values [image: image91.wmf]k
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If a UE is not provided ca-Slot ActivationOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
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If the UE is configured with ReferenceofSLIV-ForDCIFormat1_2 and there is PDCCH monitoring occasion associated with DCI format 1_2 in slot [image: image99.wmf](
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for each row index with slot offset [image: image101.png]


 and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for each PDCCH monitoring occasion for DCI format 1_2 within the slot and with starting symbol [image: image103.png]So =0
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  for extended cyclic prefix, add a new row index in the set of row indexes [image: image108.wmf]R
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if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot [image: image125.png][(ny — Ky )- 2#0c~Boe| 4 mp — Nppoe™ + 1
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, at least one symbol of the PDSCH time resource derived by row [image: image128.wmf]r
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end while
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
2.3. Corrections and clarifications
2.3.1 Clarification for reference point of PUCCH resource (CATT)

For sub-slot based HARQ-ACK, the following were agreed in previous meetings:
	Agreements:(RAN1 #97 meeting)
For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot

· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)
· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot.
Agreements: (RAN1 #100-e meeting)
· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
· If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.


CATT thinks, from the agreements, it can be seen that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot. For SR and CSI, they should be slot based since the periodicity and offset determination are based on slots, but the corresponding PUCCH resources are confined within the sub-slot. In other words, the starting symbol of a PUCCH resource for SR or CSI is defined with respect to the first symbol of slot no matter whether subslotLengthForPUCCH is configured. The reference point for PUCCH resource should be captured in specification to ensure that gNB and UE have correct understanding on the PUCCH resources.
CATT proposal:

Proposal 7: It should be captured in specification that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot, Otherwise, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of slot.
A text proposal is provided below for PUCCH resource determination in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 

If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicates PUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the [image: image134.png]


 [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource for HARQ-ACK is relative to the start of a slot composed of a number of symbols indicated by subslotLength-ForPUCCH and the starting symbol of a PUCCH resource for CSI or SR is relative to the start of a slot composed of [image: image136.png]


 symbols [4]. If a UE is not provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource is relative to the start of a slot composed of [image: image138.png]


 symbols [4].
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
2.3.2 Clarification of sub-slot partition within a slot (CATT)
CATT proposal:
Proposal 4: Adopt the following TP for sub-slot definition in 38.213 Clause 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH. A slot is divided into [image: image140.png]


 sub-slots as shown in the table below.
Table 9-1: Number of sub-slots per slot
	subslotLengthForPUCCH
	Normal cyclic prefix
	Extended cyclic prefix

	n2
	7
	6

	n7/n6
	2
	2


----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 5: For SR reporting and the timing of applying spatial setting for a PUCCH transmission, slot should not be replaced by sub-slot.
2.3.3 Ambiguous timing for SCell activation or deactivation (Fujitsu)

Fujitsu proposal:
Proposal #2: In the case of subslot-based PUCCH transmission, the slot for applying SCell activation command is determined according to the slot offset between the PDSCH carrying the activation command and the corresponding HARQ-ACK information.

· k1 is according to the slot offset between the PDSCH and the corresponding HARQ-ACK information.

2.3.4 Clarifications on not supporting sub-slot PUCCH repetition (vivo, Nokia)
vivo proposal:

Proposal 3: Capturing  not supporting of sub-slot PUCCH repetition as follows.

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.6
PUCCH repetition procedure

For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, [image: image141.wmf]repeat
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, for repetitions of a PUCCH transmission by respective nrofSlots. 

A UE does not expect to be configured with nrofSlots for a PUCCH format if a UE is provided subslotLength-ForPUCCH for the corresponding PUCCH-config.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:

Proposal 2: Adopt the following TP to TS 38.213 Sec. 9 to clarify that sub-slot PUCCH repetition operation is not supported:

	TP to TS 38.213, Section 9

9 UE procedure for reporting control information 

<Unchanged text is omitted>
In the remaining of this Clause except for sub-Clause 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.

<Unchanged text is omitted>


3. Separate HARQ-ACK codebook constructions for different service types
3.1. Agreements in previous meetings

Agreements:

· For a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE

· FFS more details (including procedures when applicable)

· FFS: How to identify a HARQ-ACK codebook 
· FFS applicability to semi-static HARQ-ACK codebook, or dynamic HARQ-ACK codebook, or both

· FFS more than 2

· FFS whether or not CBG configuration is supported for Rel-16 URLLC

Agreements:

· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,  all Rel-16 parameters in PUCCH configuration related to HARQ-ACK feedback can be separately configured for different HARQ-ACK codebooks except for following:
· FFS: For PUCCH-SpatialRelationInfo
· Note: SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList are not related to HARQ-ACK feedback.
· FFS: For other UCI types, e.g. SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList.
· FFS: At least one HARQ-ACK codebook follows R15 PUCCH configuration.
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:
· PUCCH-SpatialRelationInfo

· Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)

· FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook is separately configured.
Agreements:

R16 supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed, including: 
· One is slot-based and one is sub-slot-based.

· Both are slot-based.

· Both are sub-slot-based

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.
· For DG
· UCI-OnPUSCH
· For CG
· FFS
· codeBlockGroupTransmission

· FFS K1
Agreement:
When two PUCCH-Configs are configured, SchedulingRequestResourceConfig can be configured in both PUCCH-Configs
· If the same PUCCH resource ID can be configured in different PUCCH-Config, a PUCCH-ResourceId in a SchedulingRequestResourceConfig refers to a PUCCH-Resource in the PUCCH-Config containing the SchedulingRequestResourceConfig
Decision: As per email decision posted on Mar. 4th, the TPs to TS 38.213 (subclauses 9.1 and 9.2.5.2) in R1-2001227 are endorsed.
	------------------------- Proposed text to TS 38.213 V16.0.0  ----------------------------------
9.2.5.2  UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can be provided by multi-CSI-PUCCH-ResourceList. If the UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is the configuration in the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates the corresponding PUCCH resource in PUCCH-Resource in the first PUCCH-Config.
<<<<< End modified section >>>>>


 
	---------------------------------------- Proposed text to TS 38.213 V16.0.0  ----------------------------------
 

9.1        9.1   HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks
-                   -  if UE is indicated to generate two HARQ-ACK codebook, a first HARQ-ACK codebook is associated with a PUCCH of priority index either 0 or 1  and a second HARQ-ACK codebook is associated with a PUCCH of priority index either 1 or 0, respectively
    - the UE iscan be provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively,  for use with the first and second HARQ-ACK codebooks, respectively.
 

<<<<< End modified section >>>>>


Agreements:

· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
· If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
Agreement (issue 3.2.1)

It is an error case for Rel-16 that more than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority
3.2. Remaining issues 
3.2.1 The determination of the PUCCH resource for the spatial relation of PUSCH scheduled by DCI format 0_0 (Fujitsu)
Fujitsu proposal:

Observation: In Rel-16, for the case that two PUCCH-config are configured within one UL BWP, a UE cannot identify which PUCCH-config is used for the determination of the PUCCH resource for the spatial relation of PUSCH scheduled by DCI format 0_0.
	Agreement in RAN1#101_e
· DCI format 0_0 is associated with the lower priority PUSCH


Since PUSCH scheduled by DCI format 0_0 is of low PHY priority according to the agreement above [1], a straight forward solution is that the spatial relation of PUSCH scheduled by DCI format 0_0 is according to the dedicated PUCCH resource with the lowest ID provided by the first PUCCH-config in the case that two PUCCH-config are configured (similar as the handling of the PUCCH resource for periodic CSI). 
Proposal #1: In the case that two PUCCH-config are configured, the spatial relation of PUSCH scheduled by DCI format 0_0 is according to the dedicated PUCCH resource with the lowest ID provided by the first PUCCH-config.
3.3. Corrections and clarifications
3.3.1 Clarification of length of sub-slot PUCCH resource (E///)
At RAN1#100bis-e meeting, the following was agreed: 

Agreements:

· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
· If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
The third bullet in the above agreement has not been captured yet in Rel-16 NR specifications. When the agreement was made, RAN1 assumed that the 3rd bullet could be captured in TS38.331 for example as part of stating the restriction on the starting symbol and duration of a PUCCH resource for SR or CSI configurations. However, after further consideration, it seems to us that TS38.213 is better suited for capturing the missing agreement.
The reason is that the agreed constraint describes a dependency between the properties of different IEs. Our preference is to avoid introducing dependency between different IEs in TS 38.331 if possible and keep an IE description intact. When the corresponding IEs are provided in TS38.213 due to the corresponding procedures, we can describe the constraint that would affect these IEs together. 

Moreover, on placement of the corresponding text proposal, our view is that since the agreement would have an impact on the overlapping resolution procedures between PUCCH/PUSCH resources of the same or different priorities, the corresponding TP is better suited in Clause 9 in TS38.213 as proposed in the following: 
Proposal 1 Adopt the following TP1 for Subclause 9 of TS38.213.

--------------------------------- Start of Proposed Text 1 for TS 38.213 -------------------------------
9

UE procedure for reporting control information
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in subclause 9.2.4. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 

If a PUCCH-Config is provided with a subslotLengthFor PUCCH, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.
--------------------------------- End of Proposed Text 1 for TS 38.213 -------------------------------

4. PHY priority determination

How to determine the PHY priority for intra-UE collision handling was addressed in email discussion [98-NR-14][1]. This section is organized based on the architecture in [1].

4.1. Agreements in previous meetings

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, a HARQ-ACK codebook can be identified based on some PHY indications/properties. 

· FFS in potential WI the details of the PHY identification
Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, for both Type I (if supported) and Type II HARQ-ACK codebooks (if supported), and for dynamically-scheduled PDSCH, down-select from below for the PHY identification for identifying a HARQ-ACK codebook:
· Opt.1: By DCI format
· Opt.2: By RNTI
· Opt.3: By explicit indication in DCI (FFS: new field or reuse existing field)
· Opt.4: By CORESET/search space 
· FFS additional option(s) for Type I HARQ-ACK codebook

FFS: For SPS PDSCH (including SPS release PDCCH)

Working assumption:

Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 

· FFS how the SR priority is known

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, the PHY identification of HARQ-ACK codebook is also used to determine the priority of the HARQ-ACK codebook for collision handling.

Agreements:

When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,
· In case of SPS PDSCH, the following options for identifying a HARQ-ACK codebook (to down-select, combinations are not precluded)

· Opt.1: By SPS PDSCH configurations 

· Opt.2: By the DCI activating the SPS PDSCH 

· Opt.3: By the CORESET where the activating DCI is received
Agreements:

Confirm the following WA with update:
Original working assumption

· Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 
· FFS how the SR priority is known

Updated to:

· Support two-level SR priority (high or low) intended for two different service types known at PHY layer in R16.
· The PHY-layer SR priority is determinined by an explicit indication (as a new RRC parameter) for each SR resource configuration.

Agreements:

· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 

· Note: This does not preclude possibility of extending it in future releases.

· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release

· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:

2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.

Agreements:

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Working assumption:

When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

Agreements:

No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.

· It is per UE implementation for handling the collision.

Agreements:

· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.

· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday

Agreement:

· The priority of a PUCCH-BFR resource is indicated the same way as a SR resource

Conclusion

· Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16

· Reuse R15 CG-UCI-OnPUSCH for both Type 1 and Type 2 CG PUSCH.
Conclusion

Activation DCI complementing or overwriting the RRC configured priority of SPS PDSCH is not supported in Rel-16
Agreement 
· DCI format 1_0 is associated with the lower priority HARQ-ACK codebook
· DCI format 0_0 is associated with the lower priority PUSCH
Agreement 

Prioritizing the power allocation to transmissions with higher priority index
· Reuse R15 mechanism for power allocation among different higher priority transmissions.

· TP to be provided accordingly.

4.2. Remaining issues 
4.2.1 PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (ZTE, CATT, Huawei, Intel, Spreadtrum, ITRI, DCM, Nokia, QC, vivo)
This issue was discussed in RAN1#101-e meeting, as summarized in [2]. It is firstly related to the interpretation of the previous agreement and the UE capability in the UE feature list as belows:

	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP


Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional

Regarding the meaning of “optional”, companies held two different understandings:
· Interpretion 1: If a UE does not have the capability, all DCI formats cannot be used to indicate HARQ-ACK/PUSCH priority. 
· Interpretion 2: If a UE does not have the capability, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Then based on the different interpretations, the following options were proposed and discussed:
· Option 1:

· If a UE supports dynamic switching of HARQ-ACK/PUSCH priority by a DCI format, 1-bit field in DCI can be configured as the PHY identification of the priority.

· Otherwise, priority is fixed by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2)

· Arguments:
· The original motivation for DCI format 0_2/1_2 is intended for URLLC.
· No need to introduce RRC signaling.
· No reason to associate DCI format 0_1/1_1 with high priority and DCI format 0_2/1_2 with low priority when there is no priority indicator field.
· Option 2: 
· If a UE supports dynamic switching of HARQ-ACK/PUSCH priority by a DCI format, 1-bit field in DCI can be configured as the PHY identification of the priority.

· Otherwise, priority is configured by RRC for each DCI format.

· Arguments:
· PDSCH may be for URLLC and scheduled by DCI 1_2 but the HARQ-ACK need not necessarily have high priority (e.g. when no HARQ retransmissions but feedback is collected for monitoring)
· Possibility to configure also 0_1/1_1 for high priority may be desirable (fallback to low priority is possible through DCI 0_0/1_0)
· DCI size saving is obtained by assigning a fixed priority, without compromising the flexibility of mapping between DCI formats and HARQ-ACK priority
· Option 2a: Priority of DCI format 0_1/1_1 is low priority; priority of DCI format 0_2/1_2 can be configured by RRC to be either low or high.

· Arguments:
· The UE that supports the new DCI format (i.e., 1_2/0_2) may not be able to support high/low priority HARQ-ACK codebook or high/low priority PUSCH at all (new DCI format and intra-UE prioritization are separate features). Therefore, fixing the priority of DCI format 0_2/1_2 to be high as in Option 1 is problematic.  
· There is no real use case to associate DCI format 0_1/1_1 with high priority and DCI format 0_2/1_2 with low priority. Therefore, having a full configurability as in Option 2 is unnecessary. 
· The proposed Option 2.a provides a good compromise between Option 1 and Option 2.

·  Option 3:
· If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2, 1-bit field in DCI can be configured as the PHY identification of the priority.
· Otherwise, priority is fixed to low priority for DCI format 0_1/1_1, and follows indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2
· Arguments:
· This feature is the result of the UE cannot distinguish 1 bit priority indicator field in both DCI format 0_1/1_1 and DCI format 0_2/1_2 simultaneously, that means the UE can distinguish 1 bit priority indicator field in either DCI formats 0_1/1_1 or DCI format 0_2/1_2
· For a UE not capable of supporting dynamic switching of priorities of HARQ-ACK/PUSCH via both of the pairs 0_1/1_1 or 0_2/1_2,it does NOT imply that the UE does not support dynamic indication of priorities at all.
· No reason not to allow DCI formats 0_2/1_2 to be able to schedule both LP and HP traffic. Thus, there is no need to restrict DCI formats 0_2/1_2 to be only able to schedule HP traffic.
· When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, no need to introduce new rule to indicate PHY priority. In addition, if new DCI format is introduced in future release, should we need to define new rule for priority determination?
The discussion status at the end of the RAN1#101-e meeting was summarized in [2]. The following alternatives were suggested by the RAN1 Vice Chairman. But no consensus was built.
	PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP
If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, down-select from the belows:
· Alt-1 (based on Interpretation 1): The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· Alt-1d (based on Interpretation 1): The UE is expected to assume a low priority for any DCI format from the DCI formats 0_1/1_1/0_2/1_2.
· Alt-2 (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high), if configured, in the scheduling DCI format for DCI format 0_2/1_2. 
· Note: If the indicated priority field is not configured in DCI format 0_2/1_2, follow the solution for "Default priority".
Company comments to be noted in session notes:

· Samsung and Qualcomm believe that Alt-1 is based on RAN1 agreements in RAN1#99

· Companies objecting to Alt-1: Intel, Nokia, MTK, ZTE

· Intel, Nokia, MTK, and ZTE believe that Alt-2 is based on RAN1 agreements in RAN1#99

· Companies objecting to Alt-2: Samsung, Qualcomm


ZTE proposal:

Proposal 1: A UE not indicating the support of FG 11-4b and 12-1a and being configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP is not expected to be configured with priorityIndicatorForDCI-Format1_1 and priorityIndicatorForDCI-Format0_1 for that BWP of a serving cell.
CATT proposal:
Proposal 1: If a UE does not have the capability to have priority indication in all configured DCI formats when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Huawei proposal:

Proposal 1: If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).

Intel proposal:
Proposal 1

· If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high), if configured, in the scheduling DCI format for DCI format 0_2/1_2.
OPPO proposal:
Proposal 1: If a UE does not have the capability, all of the procedures related to PHY priority are not supported.
Spreadtrum proposal:

Proposal 1. Support Interpretation 1 Alt. 1: 

A UE not indicating the support of [FG11-4b] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell.

· Alt. 1: DCI format 1_2 schedules PDSCH with HARQ-Ack of priority index 1. DCI format 1_1 follows current 38.213 specifications.
ITRI proposal:

Proposal 1: 

· Adopt Alt. 1 of representation 1 to handle the priority when a UE is not indicate the support of [FG11-4b] and both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP.
DOCOMO proposal:

Proposal 1:

· A UE not indicating the support of [FG11-4b] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell

· DCI format 1_2 schedules PDSCH with HARQ-Ack of priority index 1. DCI format 1_1 follows current 38.213 specifications.

· A UE not indicating the support of [FG12-1a] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat0_1 and PriorityIndicator-ForDCIFormat0_2 for that BWP of a serving cell

· DCI format 0_2 schedules PUSCH of priority index 1. DCI format 0_1 follows current 38.213 specifications.

· Adopt following TP in TS 38.213 section 9

	9
UE procedure for reporting control information


[….]

A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 

If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, where the priority index can be provided by a priority indicator field in a DCI format, if the UE is capable of dynamic switching of PUSCH transmissions of any priority by DCI format 0_1 or 0_2, or of PDSCH receptions with corresponding HARQ-ACK information of any priority by DCI format 1_1 or 1_2. Otherwise, the priority index of a PUSCH transmission scheduled by DCI format 0_1 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_1 is 0, the priority index of a PUSCH transmission scheduled by DCI format 0_2 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_2 is 1. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit

-
a first PUCCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE cancels the transmission of the PUSCH or the second PUCCH before the first symbol overlapping with the first PUCCH transmission. The UE expects that the transmission of the first PUCCH does not start before [image: image143.png]


 after a last symbol of the first PDCCH reception

 [….]


Nokia proposal:

Proposal 2: A UE not indicating the support of [FG11-4b] and being configured for monitoring of DCI format 1_1 and 1_2 in a BWP is not expected to be configured with neither of PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell. A UE not indicating the support of [FG12-1a] and being configured for monitoring of DCI format 0_1 and 0_2 in a BWP is not expected to be configured with neither of PriorityIndicator-ForDCIFormat0_1 and PriorityIndicator-ForDCIFormat0_2 for that BWP of a serving cell.
QC proposal:

Proposal 9: If a UE is not capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a fixed priority by DCI format
· DCI format 0_1/1_1 is always low priority 

· If two HARQ-ACK priorities are configured, then DCI 1_2 is high priority; otherwise it is of low priority

· For DCI format 0_2, change the value range of the RRC parameter PriorityIndicator-ForDCIFormat0_2 from {enabled} to {dynamic, semi-static}; 

· If this parameter is configured to be semi-static, the DCI format 0_2 is of high priority; if this parameter is not configured, then DCI format 0_2 is of low priority; 
· UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 to be dynamic.
vivo proposal:
Proposal 1: If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2,
PHY priority determination bases on Alt-2 (based on Interpretation 2), i.e., the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high), if configured, in the scheduling DCI format for DCI format 0_2/1_2. If the indicated priority field is not configured in DCI format 0_2/1_2, follow the solution for "Default priority
4.2.2 Default priority if priority field in DCI is not configured (CATT, Huawei, OPPO, Samsung, ITRI)
When two HARQ-ACK codebooks are configured,
        Option 1:
· If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0

· If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0

·  If DCI format 0_2 does not include a priority indicator field

· if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0

· if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1

·  If DCI format 1_2 does not include a priority indicator field

· if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0

· if the UE is configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 1

· HW

· Arguments:
· DCI format 0_2/1_2 can correspond to priority 0 if only DCI format0_2/1_2 is configured, the possible use case e.g. if only one HARQ-ACK codebook is configured, then with option 1 it is still possible to only configure DCI format 0_2/1_2 for the scheduling, while option 2 may not be possible since under option 2 it can only correspond to priority 1. Note that here we assume if only one HARQ-ACK codebook is configured, priority index 0 should be used. 

       Option 2:
· If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low

· If DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.

· CATT, OPPO, Samsung
        Option 3:
· If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.

· ITRI
· Arguments:
· If new DCI format is introduced in future release, then we may need to discuss the priority of different DCI formats considering different combinations of DCI formats, which is not preferred.
Samsung proposal:

Observation 1: For priority indication by a single DCI format for eMBB/URLLC services, DCI formats 0_2/1_2 will never be used in practice. 

Observation 2: Relying on priority indicator to schedule eMBB and URLLC traffic using a single DCI format will result to material reduction in coverage.

Proposal: If the priority indicator field is not configured in DCI formats, DCI formats 0_1/1_1 correspond to priority 0 and DCI formats 0_2/1_2 correspond to priority 1. 

The above proposal can be captured with the following text proposal in TS 38.213.
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*** Unchanged text is omitted ***

A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 

If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If a UE is configured to monitor PDCCH for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2 and none of the DCI formats includes a priority indicator field, a PUSCH transmission scheduled by DCI format 0_1 has priority 0, a PUSCH transmission scheduled by DCI format 0_2 has priority 1, a PUCCH transmission triggered by DCI format 1_1 has priority 0, and a PUCCH transmission triggered by DCI format 1_2 has priority 1.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit

*** Unchanged text is omitted ***


4.2.3 Priority for CG and SPS corresponding to a DCI format (CATT)
In RAN1, the priority of CG PUSCH and SPS PDSCH are determined by the RRC configuration and the priority cannot be overwritten by activation DCI.
	Agreements:

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

Agreements:

· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release

· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

Conclusion

Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16

Conclusion

Activation DCI complementing or overwriting the RRC configured priority of SPS PDSCH is not supported in Rel-16


CATT thinks, for the first PDSCH or the PUSCH after activation DCI, it is commonly considered as a dynamic transmission in RAN1 and the priority is determined by DCI indication. However, the following was agreed for CG PUSCH transmission in RAN2#109 e-meeting.

· An uplink grant addressed to CS-RNTI with NDI=1 (retransmission of CG) is a dynamic grant in prioritization.

· An uplink grant addressed to CS-RNTI with NDI=0 ((re-)activation of type 2 CG) is a configured grant in prioritization.

Then for PUSCH scheduled by PDCCH scrambled by CS-RNTI with NDI=0, RAN1 and RAN2 do not determine priority in the same way, it is possible that RAN1 and RAN2 have different understanding on the priority of the PUSCH scheduled by PDCCH scrambled by CS-RNTI with NDI=0 if the priority indication in the DCI is different from the priority configured by RRC. Therefore, in order to maintain the consistency between RAN1 and RAN2, gNB should ensure the same priority determined by the activation DCI and the RRC configuration for semi-static transmission.

CATT proposal:
Proposal 3: The priority indication in the activation DCI is not expected to be different from the priority configured for the SPS PDSCH configuration or the configured grant configuration to be activated.
4.2.4 PHY Priority for SP-CSI on PUSCH (OPPO)
Based on the agreements made in RAN1#98bis, the priority of CG PUSCH is determined by RRC indication and the priority of PUSCH with SP CSI reporting is determined based the priority indicator field in DCI format 0_1 or DCI format 0_2 which activates the semi-persistent CSI reporting. 

OPPO thinks, in current specification, how to determine the priority of a PUSCH for SP CSI transmission without corresponding PDCCH is not described. The following TP is proposed.
OPPO proposal:

Proposal 3: The priority of a PUSCH for SP CSI transmission without corresponding PDCCH should be clarified in TS38.213.
	---------------------------------------- Start of TP 38.213 V16.2.0 section 9-----------------------------------
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<Unchanged parts are omitted>

A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUSCH transmission with semi-persistent CSI reporting, a UE determines a priority index from a priority indicator field, if provided, in a DCI format 0_1 or DCI format 0_2 which activates the semi-persistent CSI reporting. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 

If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit

---------------------------------------- End of TP 38.213 V16.2.0 section 9-----------------------------------


5. Corrections and clarifications related to new DCI formats
5.1. Agreements in previous meetings

Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	(Subclause 9.2.3)
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 0 bit, 1 bit or 2 bits, the values map to the first value, or the first 2 values or the first four values, respectively, of Table 9.2.3-2.
For the first set of PUCCH resources and when the size [image: image144.png]Roveen









 of resourceList is larger than eight, when
…
and [image: image145.png]








 is a value of the PUCCH resource indicator field in the DCI format. If the PUCCH resource indicator field includes 0 bit, [image: image146.png]








=0.


5.2. Editorial clarifications related to new DCI format (E///, Nokia, CATT, ZTE)
Ericsson, Nokia and CATT think some changes for DCI formats 0_2 and 1_2 (e.g. specifically mentioning 1_2 or 0_2 where applicable, or only referring to ‘a DCI format’ (if all UL grant / DL assignment formats are applicable)) are still missing in various places in Sec. 9.1.X.X – and the following logic is used here in the changes: 

· 0_2 with / without DAI: DCI format 0_1  a DCI format that includes / does not include a DAI field (wording used in Sec. 9)

· 1_2 with /without total DAI: DCI format 1_1  a DCI format that includes / does not include a total DAI field (modification from the wording above for DL assignment)
· 1_2 & CBG: DCI format 1_0  a DCI format that does not support CBG-based PDSCH receptions (wording reused from Sec. 9.1.3.1)
ZTE think clause 9 of current TS38.213 needs to be modified to reflect that the PUCCH resource indicator field in DCI format 1_2 can be configured to 0, 1, 2 or 3 bits.
Ericsson proposal:

The following proposal suggests a set of changes across few Subclauses in TS 38.213 that have to be implemented for specification to correctly incorporate the contribution of new DCI formats in HARQ-ACK codebook generation and corresponding procedures.

Adopt the following TP2 for Subclause 9.1.1 to 9.1.3 of TS 38.213.

Proposal 2 Adopt the following TP2 for Subclauses 9.1.1 to 9.1.2.2 and 9.1.3.2 of TS 38.213.

--------------------------------- Start of Proposed Text 2 to TS 38.213 -------------------------------
9.1.1
CBG-based HARQ-ACK codebook determination

If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_1 or DCI format 1_2, that includes code block groups (CBGs) of a transport block. The UE is also provided maxCodeBlockGroupsPerTransportBlock indicating a maximum number [image: image147.wmf]max
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 of CBGs for generating respective HARQ-ACK information bits for a transport block reception for the serving cell. 

*** Unchanged text is omitted ***
9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.

A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 

*** Unchanged text is omitted ***
9.1.2.1            Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***

If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 or DCI format 1_2 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 

A UE determines [image: image148.wmf]ACK
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  HARQ-ACK information bits, for a total number of [image: image149.wmf]ACK
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 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0, or DCI format 1_1 or DCI format 1_2, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image150.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image152.wmf]c

 corresponding to the HARQ-ACK information bits.

*** Unchanged text is omitted ***
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 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image155.wmf]å
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 where 
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is the number of transport blocks the UE receives in PDSCH reception occasion [image: image157.wmf]m

 for serving cell [image: image158.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image159.wmf]m

 for serving cell [image: image160.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image161.wmf]m

 for serving cell [image: image162.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
*** Unchanged text is omitted ***

9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 

-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1_2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_1 or DCI format 1_2, respectively, in any of the [image: image163.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 DCI format or SPS PDSCH on any serving cell [image: image164.wmf]c

, as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;

-
else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image165.wmf]c

M

 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image166.wmf]2
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 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image167.wmf]2
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 is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 or DCI format 0_2, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 or DCI format 0_2 is [image: image168.wmf]1
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 except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: image169.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only SPS PDSCH(s), or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image170.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: image171.wmf]0
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 if the DAI field in DCI format 0_1 or DCI format 0_2 is set to '0'; otherwise, [image: image172.wmf]1
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*** Unchanged text is omitted ***

9.1.3.2
Type-2 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then

-
if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image173.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;

-
else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 or DCI format 0_2, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:

-
For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the [image: image174.wmf]c

 and [image: image175.wmf]m

 loops, the UE sets [image: image176.wmf]UL
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 is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook

-
harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 or DCI format 0_2 with DAI field value [image: image178.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image179.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 

If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 or DCI format 0_2 with first DAI field value [image: image180.wmf]4
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 or with second DAI field value [image: image181.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1 or DCI format 1_2, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image182.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.

Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
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	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: image184.wmf]X
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---------------------------------------- End of Text Proposal 2 to TS 38.213 ---------------------------------------
Nokia proposal:

Proposal 1: Introduce the interaction of HARQ-Ack CB generation and the new DCI formats 0_2 & 1_2 in sections 9.1.2, 9.1.2.1, 9.1.2.2 and 9.1.3.2 of TS 38.213 by adopting the following TPs with changes in red:

	TP to TS 38.213, Sec. 9.1.2, 9.1.2.1, 9.1.2.2 and 9.1.3.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 

<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.2.1 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

5.2.1.1 9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text is omitted>

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with one serving cell, and

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with more than one serving cells, or

-
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<Unchanged text is omitted>
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 HARQ-ACK information bits, for a total number of [image: image194.wmf]ACK

O

 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image195.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image197.wmf]c

 corresponding to the HARQ-ACK information bits.
<Unchanged text is omitted>
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image202.wmf]m

 for serving cell [image: image203.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image204.wmf]m

 for serving cell [image: image205.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image206.wmf]m

 for serving cell [image: image207.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 is the number of CBGs the UE receives in a PDSCH reception occasion [image: image209.wmf]m

 for serving cell [image: image210.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 that supports CBG-based PDSCH reception and the UE reports corresponding HARQ-ACK information in the PUCCH.
<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.2.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

5.2.1.2 9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format 0_0 that does not include a DAI field, then 
-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: image211.wmf]c

M

 occasions for candidate PDSCH receptions by a DCI format 1_0 or DCI format 1_1  or SPS PDSCH on any serving cell [image: image212.wmf]c

, as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image213.wmf]c

M

 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image214.wmf]2
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 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image215.wmf]2
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 is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in the DCI format 0_1  is [image: image216.wmf]1
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 except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: image217.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only SPS PDSCH(s), or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image218.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: image219.wmf]0
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 if  the PUSCH is scheduled by a DCI format that includes a DAI field and the DAI field in the DCI format 0_1  is set to '0'; otherwise, [image: image220.wmf]1
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<Unchanged text is omitted>

TP to TS 38.213, Sec. 9.1.3.2 on DCI formats 0_2 & 1_2 and HARQ-Ack procedures

5.2.1.3 9.1.3.2
Type-2 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then

-
if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions, or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy on any serving cell [image: image222.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception, or in response to a detection of a DCI format 1_1 indicating SCell dormancy, to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1 that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-
For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the [image: image224.png]


 and [image: image225.wmf]m

 loops, the UE sets [image: image226.wmf]UL
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 is the value of the DAI field in the DCI format 0_1 scheduling the PUSCH transmission according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 and DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook

-
harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 that includes a DAI field with DAI field value [image: image228.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image230.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1that includes a DAI field with first DAI field value [image: image231.wmf]4
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 or with second DAI field value [image: image232.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format 1_0 or with DCI format 1_1, respectively, for scheduling PDSCH receptions or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy, on any serving cell [image: image234.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
<Unchanged text is omitted>


CATT proposal:

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
*** Unchanged text is omitted ***
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

*** Unchanged text is omitted ***
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if

-
the UE is configured with one serving cell, and

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if
-
the UE is configured with more than one serving cells, or

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image237.wmf]max
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image238.wmf]3
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 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image239.wmf]3
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 is defined in Clause 9.2.3. 
If a UE is provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCIFormat1_2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by [image: image241.png]


 for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
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 HARQ-ACK information bits, for a total number of [image: image243.wmf]ACK
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 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image244.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image246.wmf]c

 corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***
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 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image249.wmf]å
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 where 
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image251.wmf]m

 for serving cell [image: image252.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image253.wmf]m

 for serving cell [image: image254.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image255.wmf]m

 for serving cell [image: image256.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 is the number of CBGs the UE receives in a PDSCH reception occasion [image: image258.wmf]m

 for serving cell [image: image259.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.

9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then 
-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format1_1 or on the value of dl-DataToUL-ACK-ForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_2, in any of the [image: image260.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format(s) or SPS PDSCH on any serving cell [image: image261.wmf]c

, as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image262.wmf]c

M

 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format scheduling the PUSCH transmission.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image263.wmf]2
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 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image264.wmf]2

N

 is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in the DCI format is [image: image265.wmf]1
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 except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: image266.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image267.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: image268.wmf]0
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 if the DAI field in the DCI format is set to '0'; otherwise, [image: image269.wmf]1
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*** Unchanged text is omitted ***
9.1.3.2
Type-2 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then

-
if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions, or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy on any serving cell [image: image271.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception, or in response to a detection of a DCI format 1_1 indicating SCell dormancy, to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format  that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-
For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the [image: image272.wmf]c

 and [image: image273.wmf]m

 loops, the UE sets [image: image274.wmf]UL
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 is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook

-
harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by a DCI format with DAI field value [image: image276.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image277.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by a DCI format with first DAI field value [image: image278.wmf]4
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 or with second DAI field value [image: image279.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format, respectively, for scheduling PDSCH receptions or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy, on any serving cell [image: image281.png]


 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1 or DCI format 0_2
	DAI
MSB, LSB
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	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as [image: image283.wmf]X
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----------------------------------------------------- End of text proposal ------------------------------------------------------
ZTE proposal:

Proposal 2: Adopt following text change for clause 9 in TS 38.213.

--------------------------------------------Text Proposal 2 for Section 9.1 in TS38.213 [2]------------------------------------

	9.2.3
UE procedure for reporting HARQ-ACK
<---------------------------Other parts are omitted ------------------------------->

The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2 for a PUCCH resource indicator field of 1 bit, 2 bit, or 3 bits, provided by resourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. If the PUCCH resource indicator field includes 1 bit or 2 bits, the values map to the first two values or the first four values, respectively, of Table 9.2.3-2. If the last DCI format does not include a PUCCH resource indicator field, the first value of Table 9.2.3-2 is used. 

For the first set of PUCCH resources and when the size [image: image289.wmf]PUCCH
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 of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format in a PDCCH reception, among DCI formats with a value of the 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, the UE determines a PUCCH resource with index [image: image290.wmf]PUCCH
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where [image: image293.wmf]p

N

,

CCE

 is a number of CCEs in CORESET [image: image294.wmf]p

 of the PDCCH reception for the DCI format as described in Clause 10.1, [image: image295.wmf]p
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 is a value of the PUCCH resource indicator field in the DCI format. If the DCI format does not include a PUCCH resource indicator field, [image: image299.png]
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Table 9.2.3-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources

PUCCH resource indicator 
PUCCH resource
1 bit

2 bits

3 bits

'0'

'00'

'000'

1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList
'1'

'01'

'001'

2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList
'10'

'010'

3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList
'11'

'011'

4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList
'100'

5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList
'101'

6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList
'110'

7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList
'111'

8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList
<---------------------------Other parts are omitted ------------------------------->


CATT proposal:

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
*** Unchanged text is omitted ***
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

*** Unchanged text is omitted ***
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if

-
the UE is configured with one serving cell, and

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if
-
the UE is configured with more than one serving cells, or

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image302.wmf]max
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image303.wmf]3
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 symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: image304.wmf]3
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 is defined in Clause 9.2.3. 
 If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK or dl-DataToUL-ACKForDCIFormat1_2 for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
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 HARQ-ACK information bits, for a total number of [image: image306.wmf]ACK
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 HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image307.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image309.wmf]c

 corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***
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 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image312.wmf]å
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image314.wmf]m

 for serving cell [image: image315.wmf]c

 if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: image316.wmf]m

 for serving cell [image: image317.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: image318.wmf]m

 for serving cell [image: image319.wmf]c

 and the UE reports corresponding HARQ-ACK information in the PUCCH.
-
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 is the number of CBGs the UE receives in a PDSCH reception occasion [image: image321.wmf]m

 for serving cell [image: image322.wmf]c

 if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.

9.1.2.2
Type-1 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then 
-
if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format1_1 or on the value of dl-DataToUL-ACK-ForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_2, in any of the [image: image323.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format(s) or SPS PDSCH on any serving cell [image: image324.wmf]c

, as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image325.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format scheduling the PUSCH transmission.

A UE does not expect to detect a DCI format switching a DL BWP within [image: image326.wmf]2
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 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image327.wmf]2
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 is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in the DCI format is [image: image328.wmf]1
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 except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: image329.wmf]0
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 unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: image330.wmf]c
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 occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: image331.wmf]0
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 if the DAI field in the DCI format is set to '0'; otherwise, [image: image332.wmf]1
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*** Unchanged text is omitted ***
9.1.3.2
Type-2 HARQ-ACK codebook in physical uplink shared channel

If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then

-
if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image333.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-
else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format  that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-
For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the [image: image334.wmf]c

 and [image: image335.wmf]m

 loops, the UE sets [image: image336.wmf]UL
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 is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook

-
harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by a DCI format with DAI field value [image: image338.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image339.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by a DCI format with first DAI field value [image: image340.wmf]4
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 or with second DAI field value [image: image341.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image342.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1 or DCI format 0_2
	DAI
MSB, LSB
	[image: image343.wmf]UL

DAI

T

-

V

 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as [image: image344.wmf]X
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----------------------------------------------------- End of text proposal ------------------------------------------------------
6. Discussion prioritization during RAN1#102-e meeting

Companies are encouraged to show their opinions on priority of the following topics. The companies which addressed the topic in their Tdocs have been listed in the table. Please add your company name in the table for the topic if you also think it is essential.
Table 6-1: Companies’ views on essential topics for RAN1#102-e

	
	Topic
	Companies which think it is essential

(Please add your company name if applicable)

	2.2.1
	Clarify that Type 1 HARQ-ACK codebook is not supported for sub-slot based operation (2 companies)
	vivo, AT&T

	2.2.2
	Type-1 codebook construction for reference SLIV (1 company)
	CATT

	2.3.1
	Clarification for reference point of PUCCH resource (1 company)
	CATT

	2.3.2
	Clarification of sub-slot partition within a slot (1 company)
	CATT

	2.3.3
	Ambiguous timing for Scell activation or deactivation (1 company)
	Fujitsu

	2.3.4
	Clarifications on not supporting sub-slot PUCCH repetition (2 companies)
	vivo, Nokia

	3.2.1
	The determination of the PUCCH resource for the spatial relation of PUSCH scheduled by DCI format 0_0 (1 company)
	Fujitsuk

	3.3.1
	Clarification of length of sub-slot PUCCH resource (1 company)
	E///

	4.2.1
	PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (10 companies)
	ZTE, CATT, Huawei, Intel, Spreadtrum, ITRI, DCM, Nokia, QC, vivo

	4.2.2
	Default priority if priority field in DCI is not configured (5 companies)
	CATT, Huawei, OPPO, Samsung, ITRI

	4.2.3
	Priority for CG and SPS corresponding to a DCI format (1 company)
	CATT

	4.2.4
	PHY Priority for SP-CSI on PUSCH (1 company)
	OPPO

	5.2
	Editorial clarifications related to new DCI format (4 companies)
	E///, Nokia, CATT, ZTE
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