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1. Introduction

In this paper, Tdocs submitted to RAN1#100-e on this issue and offline discussion status will be summerized.

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. 
2.2. Remaining issues 

2.2.1 Type 1 HARQ-ACK codebook construction for sub-slot based operation (Nokia, HW, WILUS, CATT (not support), Spreadtrum (not support))
CATT and Spreadtrum suggest to clarify that Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.
CATT proposal:
Proposal 8: Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback in Rel-16.
A text proposal is provided below for UL transmissions overlapping in 38.213 section 9.1.2.
-------------------------------------------------- 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 codebook if  a UE is provided subslotLength-ForPUCCH for the 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 ------------------------------------------------------
Spreadtrum proposal:
Semi-static HARQ-ACK codebook for Rel-16 URLLC should not be supported. 

Nokia WILUS and Huawei suggest to consider the Type 1 codebook issue.
WILUS proposal:

Support semi-static HARQ-ACK codebook for Rel-16 URLLC at least for slot-based HARQ-ACK operation.

Nokia proposal:
Proposal 2.3: Introduce the interaction of Type 1 HARQ-ACK CB generation with the new RRC parameters dl-DataToUL-ACK-ForDCIFormat1_2 & pdsch-TimeDomainAllocationList-ForDCIformat1_2 in Sec. 9.1.2.1 & 9.1.2.2 of TS 38.213 by agreeing to the following TP with changes in red:

	TP to TS 38.213, 9.1.2.1 on Type 1 HARQ-Ack CB with dl-DataToUL-ACK-ForDCIFormat1_2 & pdsch-TimeDomainAllocationList-ForDCIformat1_2
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

In this subclause, the condition on which DCI format(s) a UE is configured to monitor PDCCH for refers only to the DCI format(s) that can schedule a PDSCH with the same HARQ-ACK priority index as the HARQ-ACK codebook. 
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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 DCI format 1_1 and DCI format 1_2 on serving cell [image: image7.wmf]c
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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: image9.wmf]c
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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: image11.wmf]c
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d)
If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell [image: image13.wmf]c
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e)
If the UE is not configured to monitor PDCCH for any DCI format scheduling PDSCH for serving cell [image: image15.wmf]c
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b)
on a set of row indexes [image: image17.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image18.wmf]0
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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

a)
If the UE is not configured to monitor PDCCH for DCI format 1_2 on a serving cell c, 

a1) 
If the HARQ-ACK codebook is associated with priority index 0, the row indexes of the table are provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config.
a2) 
If the HARQ-ACK codebook is associated with priority index 1, the row indexes of the table are provided the applicable time domain resource allocation tables for DCI format 1_1 according to Table 5.1.2.1.1-1 of [6, TS 38.214].
b) 
If the UE is configured to monitor PDCCH for DCI format 1_2 but is not configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 on a serving cell c, the row indexes of the table are provided by the applicable time domain resource allocation table according to Table 5.1.2.1.1-1A of [6, TS 38.214]. 

c) 
If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 but is not configured to monitor PDCCH for DCI format 1_0 on a serving cell c, the row indexes of the table are provided by the union of row indexes of the applicable time domain resource allocation tables for DCI format 1_1 according to Table 5.1.2.1.1-1 and for DCI format 1_2 according to Table 5.1.2.1.1-1A of [6, TS 38.214]. 

d)
If the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_2 on a serving cell c, the row indexes of the table are provided by the union of a first set of row indexes that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214] and a second set of row indexes that is provided by the the applicable time domain resource allocation tables for DCI format 1_2 according to Table 5.1.2.1.1-1A of [6, TS 38.214], or by the union of the first set of row indexes, the second set of row indexes and a third set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config. 

<Unchanged text is omitted>

If a UE is provided dl-DataToUL-ACK, the A 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 for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK but is not provided dl-DataToUL-ACK-ForDCIFormat1_2, or
-
the set of slot timing values provided by dl-DataToUL-ACK-ForDCIFormat1_2 for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK-ForDCIFormat1_2 but is not provided dl-DataToUL-ACK, or
-
the set of slot timing values provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 for the active DL BWP of a corresponding serving cell, if the UE is provided dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2.
<Unchanged text is omitted>

TP to TS 38.213, 9.1.2.2 on Type 1 HARQ-Ack CB with dl-DataToUL-ACK-ForDCIFormat1_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 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 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 0_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 0_2, in any of the [image: image19.wmf]c

M

 occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: image20.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: image21.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.
<Unchanged text is omitted>


Nokia proposal:

Adopt the following TP for Type-1 HARQ-ACK codebook algorithm compliance with PUCCH sub-slots to Sec. 9.1.2.1 of TS 38.213 with the changes marked in red:

	TP to TS 38.213, Sec. 9.1.2.1 

2.2.1.1 9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel
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of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image34.wmf]0
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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 Clause 11.1.
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 indicated by subslotLength-ForPUCCH in symbols, if provided, otherwise set to 14, resulting into [image: image41.png]


  PUCCH slots in a UL slot.
If a UE

-
is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and

-
is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and

-
is provided ACKNACKFeedbackMode = JointFeedback
where 

-
a serving cell is placed in a first set [image: image43.png]
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 serving cells if the serving cell includes a first CORESET, and

-
a serving cell is placed in a second set [image: image47.png]
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 serving cells if the serving cell includes a second CORESET, and

-
serving cells are placed in a set according to an ascending order of a serving cell index

the UE generates a Type-1 HARQ-ACK codebook for a set [image: image51.png]SqU S,
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For the set of slot timing values [image: image54.wmf]1
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 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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The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
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If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of [image: image168.png]


 associated with a same value of [image: image170.png]by kB
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, the UE does not expect to receive more than one PDSCH in a same DL slot. 
<Unchanged text is omitted>


Huawei proposal:

Proposal 3: The following procedure could be used to determine the K1 set for Type-1 HARQ codebook construction:

· If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image176.png]


, the K1 set is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0

· 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 on serving cell [image: image178.png]


 , the K1 set is provided by dl-DataToUL-ACK for DCI format 1_1

· If the UE is configured to [image: image180.png]monitor PDCCH for DCI



 format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: image182.png]


, the K1 set is provided by dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

· If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 on serving cell [image: image184.png]


 , the K1 set is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCIFormat1_2 for DCI format 1_2

Proposal 4: The TDRA table used by Type-1 HARQ codebook construction could be:

· provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], 

· or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config and not provided resourceAllocation-ForDCIFormat1_2  in pdsch-Config

· or by the union of the first set of row indexes and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and not provided pdsch-TimeDomainAllocationList in pdsch-Config

· or by the union of the first set, a second set and a third set of row indexes, if provided by resourceAllocation-ForDCIFormat1_2  in pdsch-Config and provided pdsch-TimeDomainAllocationList in pdsch-ConfigThe corresponding text proposal could be found in the following.
2.2.2 Sub-slot length for ECP (Samsung)

The issue is the possible values of subslotLength-ForPUCCH for extended CP (ECP). A value of subslotLength-ForPUCCH for normal CP is either 2 or 7 symbols and this divides the number of slot symbols (14) to an integer number. For ECP, a value of subslotLength-ForPUCCH should either 2 or 6 symbols.  

Samsung proposal: 
A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.

2.2.3 Extend K1 value range (CMCC, Spreadtrum (not support))

CMCC thinks the current K1 range is hard to cover various of semi-static configurations when the granularity of K1 changes from slot to sub-slot, especially for the case that the number of sub-slots in a slot is configured to be large, i.e. 7 or even 14 if supported. Take the following semi-static UL/DL configuration with 30kHz SCS and 5ms periodicity for example, if the UL slot is divided into 7 sub-slots, only the HARQ-ACK information related to PDSCHs scheduled in slot 6 and slot 7 can be feedback in slot 8, and the HARQ-ACK information related to PDSCHs scheduled in slot 0 ~ 5 cannot be fed back within 15 sub-slots. Meanwhile only very few PDSCH related HARQ-ACK information can be feedback in slot 9, i.e. PDSCHs scheduled in slot 7. As a result, a lot of PDSCH(s) related HARQ-ACK information would be nowhere to feedback if K1 range is not extended. 

[image: image185.emf]slot 9

UL/DL configuration with 5ms periodicity and 30kHz SCS

PDSCHs can be feedback in slot 9 with maximum K1=15

slot 0 slot 1 slot 2 slot 3 slot 4 slot 5 slot 6 slot 7 slot 8

D D D D D D U


CMCC proposals:

Proposal 1: The configurable value range of K1 needs to be extended.

Proposal 2: The configurable value range of K1 can be varied according to the configured sub-slot number in a slot.

Spreadtrum proposal:

The configurable value range of K1 does not need to be extended and the maximum size of K1 set is 8.
2.2.4 Additional sub-slot configurations (Spreadtrum)

Spreadtrum proposal:

Support 4 sub-slots in a slot, not support 14 sub-slots in a slot.

2.3. Corrections and clarifications
2.3.1 Clarifications for K1 unit (E///, vivo, Xiaomi, CATT, LGE)
The following was agreed in RAN1#97:
Agreement:
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.

It was captured in URLLC Rel-16 CR for TS 38.213 as following:
	9
UE procedure for reporting control information
…

In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH. 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.


Some companies think some issues needed to be discussed or clarified if the terminology of slot is simply replaced by sub-slot (a number of symbols indicated by subslotLength-ForPUCCH).

Ericsson note that although the agreement states that K1 is between DL sub-slot and the UL sub-slot, the specification considers K1 as the time duration between DL slot and the UL sub-slot.

E/// proposal:
Update the TS 28.213 texts related to sub-slot configuration to comply with the RAN1 agreement and eliminate confusion.
LGE thinks that, for some gNB, it can be considered that gNB only operates one HARQ-ACK codebook but still wants to allow both slot and subslot based codebook construction, which is not possible currently. Also in case gNB configures one HARQ-ACK codebook with 2 symbol subslot and another HARQ-ACK codebook with 7 symbol subslot, slot-based timing between PDSCH and HARQ-ACK cannot be used.
LGE proposal: 
The following can be considered:

· Option 1: For a HARQ-ACK codebook configured with subslotLength-ForPUCCH, the number of entries and starting index (or set of entry indices) of dl-DataToUL-ACK for slot-based timing can be configured. 

· Option 2: For each entry of dl-DataToUL-ACK, both the value and its unit (slot/subslot) can be configured.

Xiaomi thinks we have not specify how can a UE determine the k1 configured/indicated is in unit of slot or sub-slot.
Xiaomi proposal:
Proposal 2: The k1 for a DL SPS configuration which is configured HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.

Proposal 3: The k1 for a dynamically scheduled PDSCH which is indicated HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.

2.3.2 Clarifications for applicability of sub-slot to other UCIs (vivo, CATT, Spreadtrum)

vivo thinks some issues needed to be discussed or clarified if the terminology of slot is simply replaced by sub-slot (a number of symbols indicated by subslotLength-ForPUCCH) in the remaining of Clause 9.

vivo proposal:

It is needed to make clarifications for the following aspects if a UE is provided subslotLength-ForPUCCH

· PUCCH resource for SR and CSI

· UE procedure for CSI multiplexing

· PUCCH repetition

CATT proposal:

In Rel-16, sub-slot based transmission was agreed for HARQ-ACK only. In other words, SR and CSI are not limited to use sub-slot based transmission if a UE is provided subslotLength-ForPUCCH. A text proposal is provided below for slot determination in 38.213 section 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 for HARQ-ACK includes a number of symbols indicated by subslotLength-ForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
In addition, if a UE is provided subslotLength-ForPUCCH, there is no need to limit the number of PUCCHs in a slot to be no more than two, or to limit no more than one long PUCCH type. A text proposal is provided below for PUCCH resource utilization in 38.213 section 9.2.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot if a UE is not provided with two PUCCH-Config or subslotLength-ForPUCCH. When the UE transmits two PUCCHs in a slot and the UE is not provided ACKNACKFeedbackMode = SeparateFeedback and the UE is not provided with two PUCCH-Config or subslotLength-ForPUCCH, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.
----------------------------------------------------- End of text proposal ------------------------------------------------------
However, Spreadtrum understands that any sub-slot PUCCH resource is not allowed to across sub-slot boundaries, the same requirement should be applied to any PUCCH resource with UCI including sub-slot-based HARQ-ACK. So SR PUCCH resource in the above case cannot across sub-slot boundaries, otherwise it is an error case. This limit can solve another problem of more PUCCHs with HARQ-ACKs collide with other PUCCH as discussed in [3], it is an error case as discussed above.
Spreadtrum proposal:

A PUCCH resource with UCI including sub-slot-based HARQ-ACK cannot across sub-slot boundary, otherwise it is an error case.
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
3.2. Remaining issues 
3.2.1 Separately configured parameters (CMCC, APT, IDC)

CMCC thinks, for IE SchedulingRequestResourceConfig, it provides the related information for UE to send SR to gNB, i.e. the PUCCH resource ID used for SR transmission, the periodicity and offset for the SR resource and so on. In addition, it has been agreed in RAN1 #98bis meeting that two-level SR priority (high or low) intended for two different service types known at PHY layer is supported and the PHY-layer SR priority is determined by an explicit indication (as a new RRC parameter) for each SR resource configuration. Therefore, it is not necessary to additionally support separate configuration of SchedulingRequestResourceConfig.
For IE Multi-CSI-PUCCH-ResourceList, it is used to provide multiple PUCCH resources for multiple CSI reports and if the multiple PUCCH resources overlaps in time domain, UE will multiplex all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList. However, it has already agreed in RAN1 #98bis meeting that the P-CSI and SP-CSI on PUCCH is treated as low priority for intra-UE collision handling, hence the Multi-CSI-PUCCH-ResourceList need not to be separately configured.
For K1(dl-DataToUL-ACK), it is used to construct HARQ-ACK codebook and different HARQ-ACK codebook for different services would have different latency and reliability requirements, so separate configuration of K1 would be beneficial for meeting different latency requirements and the payload size of HARQ-ACK codebook for URLLC would be further reduced and the reliability of URLLC HARQ-ACK would be better guaranteed.
CMCC proposal: 
At least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,

· K1 needs to be separately configured,
· SchedulingRequestResourceConfig and Multi-CSI-PUCCH-ResourceList need not to be separately configured.

APT proposal:

Observation 1
Configuring separate PUCCH-SpatialRelationInfo in different PUCCH-Config leads to ambiguity. 

Observation 2
How to configure separate PUCCH-SpatialRelationInfo in a single PUCCH-Config
needs further discussion.

Proposal 1 

Consider modifying existing PUCCH spatial relation indication MAC CE, configuring different PUCCH resource ID in different PUCCH-Config, or using DCI to dynamically schedule different PUCCH-Config as a baseline when introducing separate PUCCH-Config for different HARQ-ACK codebooks.
Proposal 2

Consider configuring two SpatialRelationInfoToAddModList with corresponding list index in PUCCH spatial relation activation/deactivation MAC CE or configuring two PUCCH resource groups with different priorities in a PUCCH-Config when separate PUCCH-Config is not introduced for different HARQ-ACK codebooks. 
IDC proposals:
Proposal 1: SR resources of different priority can use parameters of separate PUCCH configurations.

Proposal 2: SR resource of a given priority follows PUCCH configuration used for HARQ-ACK of same priority.

The proposals above could be implemented by modifying section 9.2.4 of TS38.213 as per the following TP:

	<<<<< Start modified section >>>>>
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 by schedulingRequestIDForBFR 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 the UE is provided first and second PUCCH-Config, SR configured with priority index 1 and 0 follows configuration of first and second PUCCH-Config, respectively.

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


Proposal 3: Specify in TS38.213 section 9.2.4 that if the UE is provided first and second PUCCH-Config, SR configured with priority index 1 and 0 follows configuration of first and second PUCCH-Config, respectively.

Proposal 4: CSI resources configured in pucch-CSI-ResourceList follow PUCCH configuration used for HARQ-ACK of priority index 1.

Proposal 5: Multi-CSI resources in multi-CSI-PUCCH-ResourceList are only configured in PUCCH configuration used for HARQ-ACK of priority index 1.

The proposals above could be implemented by modifying section 9.2.5.2 of TS38.213 as per the following TP:

	<<<<< Start modified section >>>>>
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, PUCCH resources for CSI follow configuration in first PUCCH-Config.

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


Proposal 6: Specify in TS38.213 section 9.2.5.2 that if the UE is provided first and second PUCCH-Config, PUCCH resources for CSI follow configuration in first PUCCH-Config.
3.2.2 More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority (Nokia, OPPO, CATT, Fujitsu, Samsung (error case), QC (error case))
Nokia proposal:

Proposal 2.6: For the scenario where a PUSCH or a PUCCH carrying SR and/or CSI would overlap with more than one PUCCHs carrying HARQ-ACK in a slot:

· The UE expects the earliest PUCCH carrying HARQ-ACK to satisfy the timeline conditions for multiplexing with the PUSCH or the PUCCH carrying SR and/or CSI.

· Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped.

Proposal 2.7: Adopt the following text proposal for the scenario where more than one PUCCH resource carrying HARQ-ACK overlap with a PUSCH or another PUCCH in TS 38.213, Section 9.2.5 with changes marked in red:

	TP to TS 38.213, Section 9.2.5

9.2.5
UE procedure for reporting multiple UCI types

<Unchanged text is omitted>

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information in response to an SPS PDSCH reception, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol [image: image186.wmf]0

S

 of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 

If a UE would transmit multiple overlapping PUCCHs or overlapping PUCCH(s) and PUSCH(s) in a slot and there are more than one PUCCH carrying HARQ-ACK among these overlapping channels, the UE drops the PUCCH(s) carrying HARQ-ACK other than the earliest one, and the UE follows the behaviour defined in this subclause for the remaining PUCCH(s) and PUSCH(s).
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.

<Unchanged text is omitted>


OPPO proposal: 
If a PUSCH of a given priority overlaps with two sub-slot PUCCHs of the same priority for HARQ-ACK, all HARQ-ACK bits are multiplexed in PUSCH when the timeline is satisfied.
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CATT proposal:

Proposal 5: For multiple PUCCHs carrying HARQ-ACKs overlapping with another PUCCH carrying CSI with same priority, it is proposed to drop CSI.

Proposal 6: For multiple PUCCHs carrying HARQ-ACKs overlapping with another PUCCH carrying SR with same priority, avoid such overlapping case by limiting both the PUCCH resource for SR and the PUCCH resource for HARQ-ACK within a sub-slot.

Proposal 7: For multiple PUCCHs carrying HARQ-ACKs overlapping with another PUSCH with same priority, avoid the case by gNB implementation.
A text proposal is provided below for UL transmissions overlapping in 38.213 section 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image188.wmf]1
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image189.wmf]2
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A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.

A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 
A UE does not expect a PUCCH for SR to overlap with more than one PUCCHs for HARQ-ACK if the overlapping PUCCHs are of same priority.

A UE does not expect a PUSCH to overlap with more than one PUCCHs for HARQ-ACK if the overlapping PUSCH and PUCCHs are of same priority.
If a UE would transmit a PUCCH for CSI report(s) that overlaps with more than one PUCCHs for HARQ-ACK, and the overlapping PUCCHs are of same priority, the UE drops the CSI report(s) and only transmit the PUCCHs for HARQ-ACK.

If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Fujitsu proposal:

For the UL channels of the same PHY layer priority, if a PUSCH is overlapped with more than one PUCCHs of the same UCI type (e.g. HARQ-ACK information), only the UCI in the earliest PUCCH is multiplexed within the PUSCH.

Samsung and Qualcomm suggest to treat this issue as an error case.
Samsung proposal:
Adopt the following TP for TS 38.213.

	9
UE procedure for reporting control information
[…]
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.
If a slot of a PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH, a UE does not expect to multiplex in a PUSCH transmission in one slot UCI that the UE would multiplex in more than one PUCCH transmissions. 
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 

[…]

A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image191.wmf]1
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image192.wmf]2
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Qualcomm proposal:
	Modified clause (Section 9.1.3 of 38.213)


A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: image194.wmf]1
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 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: image195.wmf]2
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If a UE is configured with subslotLength-ForPUCCH, the UE does not expect to multiplex in a PUSCH transmission in one slot UCI of the same type that the UE would transmit in PUCCHs in different sub-slots of the slot.

	End


3.2.3 DAI related issue (WILUS)

WILUS proposals:

· Proposal 1: Use only 1-bit (e.g. LSB) of 2-bit counter-DAI field in DCI format 1_0/1_1 if 1-bit counter-DAI field is configured in DCI format 1_2.

· Proposal 2: Adopt the following text proposal 1 for TS38.213.

	Text proposal 1

----------Unchanged part is omitted----------

Denote by [image: image198.png]NeoT
/DAl



 the minimum number of bits for the counter DAI among the monitored DCI formats and set [image: image200.png]T, = 2o



. If [image: image202.png]NeoT
/DAl



 is less than the number of bits for counter DAI in a DCI format, the LSB [image: image204.png]NeoT
/DAl



 bits are used for counter DAI. Denote by [image: image205.wmf]DL

DAI,

C

c,m

V

-

 the value of the counter DAI in a DCI format scheduling PDSCH reception or SPS PDSCH release on serving cell [image: image206.wmf]c

 in PDCCH monitoring occasion [image: image207.wmf]m

 according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: image208.wmf]DL
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 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image209.wmf]m

 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image210.wmf]m
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----------Unchanged part is omitted----------


· Proposal 3: Further consider using 2-bit counter-DAI field in DCI format 1_0/1_1 and 1-bit counter-DAI field in DCI format 1_2 to address consecutive DTX events.

· Proposal 4: If 0-bit counter-DAI is configured in DCI format 1_2, then bit order in dynamic HARQ-ACK codebook is determined by 

· Option 1) Based on physical mapping information of PDCCH. e.g. cell index, CORESET index, or search space index where the PDCCHs are detected.

· Option 2) Based on other DCI fields in a PDCCH. e.g., HARQ process number
· Proposal 5: Adopt the following text proposal 2 for TS38.213

	Text proposal 2

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: image211.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: image212.wmf]c
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 loops, the UE sets [image: image214.wmf]UL
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 is the value of the DAI field in the DCI format according to Table 9.1.3-2
-
For the case of first and second HARQ-ACK sub-codebooks, the DCI format 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 with DAI field value [image: image216.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image217.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 with first DAI field value [image: image218.wmf]4
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 or with second DAI field value [image: image219.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format that does not support CBG-based PDSCH reception or with DCI format that supports CBG-based PDSCH reception, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image220.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

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: image222.wmf]X
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3.3. Corrections and clarifications
3.3.1 Clarifications related to different HARQ codebooks (E///, vivo, Nokia, OPPO, IDC, DCM)
In Section 9.1 of 38.213 specification the following is stated: 
	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

-
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 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


Ericsson, vivo, Nokia and DOCOMO think that, it’s still not clear if its HARQ-ACK should map to 1st or 2nd HARQ-ACK codebook and hence not clear which PUCCH-Config shall be used for the PUCCH carrying the HARQ-ACK of a given priority.  One simple way is that when a UE is indicated to generate two HARQ-ACK codebooks, the first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and the second HARQ-ACK codebook is associated with a PUCCH of priority index 1, and vice versa.
To address this issue Ericsson proposes the follwoing text change to 38.213: 

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

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 a single HARQ-ACK codebook, the HARQ-ACK codebook is associated with a PUCCH of priority index either 0  or 1
· if UE is indicated 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
· if 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, it is for use with the first and second HARQ-ACK codebooks, respectively. 



Ericsson also thinks in TS38.331 the SPS-Config contains a harq-CodebookID-r16 field but there is no field to indicate priority index: 

-- ASN1START
-- TAG-SPS-CONFIG-START

SPS-Config ::=                          SEQUENCE {

    periodicity                             ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,

                                                        spare6, spare5, spare4, spare3, spare2, spare1},

    nrofHARQ-Processes                      INTEGER (1..8),

    n1PUCCH-AN                              PUCCH-ResourceId                                                            OPTIONAL,   -- Need M

    mcs-Table                               ENUMERATED {qam64LowSE}                                                     OPTIONAL,   -- Need S

    ...,


[[


sps-ConfigIndex-r16





SPS-ConfigIndex-r16                                                         OPTIONAL,   -- Need N


harq-ProcID-Offset-r16




INTEGER (0..15)                                                             OPTIONAL,   -- Need N


periodicityExt-r16





INTEGER (1..5120)                                                           OPTIONAL,   -- Need N


harq-CodebookID-r16





INTEGER (1..2)                                                              OPTIONAL    -- Need N

]]

}

-- TAG-SPS-CONFIG-STOP

-- ASN1STOP

Hence, different priority index for different SPS configurations can only be associated by use of two HARQ-ACK codebooks. To avoid un-necessary RRC configuration in case only a single HARQ-ACK codebook is needed but different priorities among different SPS configurations we propose:  
E/// proposal:

Inform RAN2 that the priority of SPS PDSCH should be included in SPS PDSCH RRC configuration.
OPPO suggests that, to guarantee the DL fallback transmission without the ambiguity about PDSCH to HARQ-ACK timing, especially during RRC reconfiguration, slot-based K1 shall be kept in DCI format 1_0. 
When two sub-slot-based HARQ-ACK codebooks are configured to a UE and a DCI format 1_0 is received, the following methods can be considered to generate HARQ-ACK codebook:

· Method 1: The low-priority sub-slot-based codebook falls back to slot-based codebook. The sub-slot-based HARQ-ACK bits are multiplexed with the HARQ-ACK corresponding to DCI format 1_0 in a slot-based codebook.
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Figure 1. Method 1 of determining HARQ-ACK codebook for DCI format 1_1
· Method 2: HARQ-ACK for DCI format 1_0 is mapped into the low-priority sub-slot-based codebook.
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Figure 2. Method 2 of determining HARQ-ACK codebook for DCI format 1_1
· Method 3: The low-priority sub-slot-based codebook is canceled. Slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority.
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Figure 3. Method 3 of determining HARQ-ACK codebook for DCI format 1_1
Comparing to method 3, method 1/2 may achieve a better system performance, because the probability of HARQ-ACK dropping is lower. However, additional enhancements are needed to support multiplexing of HARQ-ACK bits with different priority on one PUCCH. Therefore, for Rel-16 URLLC we slightly prefer Method 3. Further enhancements can be considered in Rel-17. 
OPPO proposal:
Proposal 1: Slot-based K1 shall be kept in DCI format 1_0.
Proposal 2: When two sub-slot-based HARQ-ACK codebooks are configured and a DCI format 1_0 is received, the low-priority sub-slot-based codebook is canceled, and slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority.
IDC thinks the determination of the PUCCH configuration applicable to SR and CSI in that scenario remains unspecified. This is also noted in the running 38.331 CR for URLLC (v7) discussed as part of RAN2 email discussion [108#112]:

	Editor’s note: It is not clear about how to use the pucch-ConfigurationList for PUCCH resources for SR and CSI in RAN2 understandings, for example, whether to use a PUCCH Config ID to indicate the corresponding pucch-Config in the pucch-ConfigurationList for a PUCCH resource. More RAN1 inputs are needed.


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
4.2. Remaining issues 
4.2.1 Confirm WA for PHY priority indication in DCI (Xiaomi, OPPO, Fujitsu, Pana, Samsung, LGE, Intel, Spreadtrum)
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

Xiaomi, OPPO, Panasonic, Samsung and Spreadtrum suggest to confirm the working assumption as it was.
And OPPO, Panasonic and Spreadtrum conider the “default priority” issue.

OPPO thinks the default priority should be defined for DCI without the priority indicator field. For DCI format 0_0/0_1/1_0/1_1, the default priority should be low. However, considering DCI format 0_2/1_2 is introduced mainly for scheduling URLLC transmission with low DCI overhead, the default priority of DCI format 0_2/1_2 should be high.
OPPO proposal:

The default priority of DCI format 0_0/0_1/1_0/1_1 is low, and the default priority of DCI format 0_2/1_2 is high.

Panasonic proposal:

The priority level in case of no priority indication (including DCI format 1-0/0-0) is low priority.
Spreadtrum proposal:

Proposal 6: For DCI format 1_0 scheduled PDSCH, its HARQ-ACK is slot based and can be mapped to low priority HARQ-ACK codebook.
Proposal 7: When two sub-slot-based codebook are configured, the low-priority sub-slot-based codebook is cancelled. Slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority.

Fujitsu, LGE, Intel and Spreadtrum suggest to also consider the case where both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured. And Fujitsu thinks there is no significant technical problem if 1-bit field in DCI is also used for the identification of PHY layer priority for this case. Considering that this is the CR stage of Rel-16, a unified and simple solution is preferred. Hence we have the following proposal.
Fujitsu proposal: 
When both DCI format 0_1 and 1_1 are configured and/or both DCI format 0_2 and 1_2 are 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.

LGE proposal:

Proposal 1: The working assumption is confirmed with following updates:

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 all USSs 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
Proposal 2: 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 capable of scheduling different HARQ/PUSCH priorities by a DCI format
· 1-bit field in DCI can be configured as the PHY identification of the priority
· Otherwise, 

· Option 1: Priority is fixed by DCI format (e.g., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2)

· Option 2: Priority is configured by RRC for each DCI format

Spreadtrum proposal:

If both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured in USS per BWP, DCI format 0_2/1_2 should be used to schedule PDSCH with higher HARQ-ACK priorities or PUSCH with higher priorities, and DCI format 0_1/1_1 should be used to schedule PDSCH with lower HARQ-ACK priorities or PUSCH with lower priorities.
Intel proposal:

A UE, that does not support indication of both priorities by DCI formats 0_1/1_1/0_2/1_2 when these DCI formats are configured for monitoring in a DL BWP, does not expect to receive an UL grant/DL assignment via DCI format 0_1/1_1 indicating the corresponding PUSCH as high priority, or transmission of A/N feedback using higher priority HARQ-ACK CB, respectively.
Samsung observation:

Using different DCI format sizes to identify different priority types allows for latency reduction in some scenarios, requires small additional specification support, and does not allow a DCI format to dynamically indicate a priority type.   
4.2.2 Priority of A-SRS triggered by other DCI formats (E///, vivo, CATT, Samsung, LGE, CMCC, Spreadtrum)
RAN1 made the following agreement regarding the priority of SRS:

Agreement:
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
Two options were proposed for this issue:
· Opt.1: Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· E///, Samsung, CMCC, Spreadtrum
· Opt.2: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
· vivo, CATT, LGE
Ericssion thinks it should be no problem to wait a few ms if needed for a new measurement, and if measurements are stale, a more conservative link adaptation or precoding choices is possible. The priority of UE-specific A-SRS follows the periodicity indicator carried in the triggering DCI.
Samsung thinks there is no apparent reason for the A-SRS to have a different priority type than the one indicated by the DCI format. For example, if an A-SRS transmission were to always be of lower priority then, as for an A-SRS transmission the priority type is only used to resolve collisions, there would be no reason for a gNB to trigger A-SRS by a DCI format indicating higher priority. It is also noted that a DCI format indicating higher priority is typically associated with lower latency and is then not transmitted before a DCI format indicating lower priority. It is further noted that A-SRS is also used to provide CSI and A-CSI already has the priority of the DCI format scheduling its transmission (although this is by default due to the corresponding PUSCH priority).
CMCC thinks that, Considering that A-SRS triggered by DCI formats 0_1/1_1/0_2/1_2 could be used for both URLLC traffic and eMBB traffic, it is unreasonable to treat all of A-SRS as low priority or high priority. Similar with the priority identification of A-CSI as mentioned above, it would be beneficial that the priority of A-SRS triggered by DCI formats 0_1/1_1/0_2/1_2 depends on the priority identification field included in the corresponding DCI formats.
vivo, CATT and LGE think at this time stage, one simple way is that SRS is always treated as low priority. LGE thinks it is unreasonable to associate priority indicated by DCI with priority of A-SRS since this DCI is for scheduling PUSCH or triggering HARQ-ACK and its priority is not related to priority of A-SRS at all.
4.3. Corrections 
4.3.1 Correction related to [intraUEPrioritization] (Nokia, Intel)
In TS 38.214, we have included the following text for SRS handling to accommodate Rel-16 behavior:

	If a UE is not configured with [intraUEPrioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 

If a UE is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).


Nokia thinks there has been very little discussion on this. The current text requires the introduction of a new RRC parameter [intraUEPrioritization], which has not been included in the RRC parameter list yet. If we keep the text, we will need to add a new RRC parameter. Alternatively, we can define the behavior based on the UE capability instead of RRC configuration, thus avoiding the need for a new RRC parameter. We propose to use UE capability so that the RRC parameter can be saved.

Proposal 3.11: Adopt the following TP to TS 38.214 Sec. 6.2.1 so that Rel-16 SRS vs PUSCH collision handling is based on UE capability instead of the RRC configuration:

	TP to TS 38.214, Section 6.2.1

6.2.1 UE sounding procedure 

<Unchanged text is omitted>
If a UE does not report the capability of [intraUEPrioritization] is not configured with [intraUEPrioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 

If a UE reports the capability of [intraUEPrioritization] is configured with [intraUEPrioritization] and a PUSCH transmission would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).

<Unchanged text is omitted>


Intel provides the similar proposal.

Intel proposal: 
Capture the below text proposal regarding SRS transmission handling and update section 6.2.1 in TS 38.214.

-------------------------------------------- Text proposal starts for TS 38.214, Section 6.2.1 -----------------------------

When PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 

If a UE reports the capability of intra-UE prioritization and a PUSCH or a PUCCH transmission with a priority index 1 would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
-------------------------------------------- Text proposal ends for TS 38.214, Section 6.2.1 ------------------------------

5. Intra-UE collision handling

5.1. Agreements in previous meetings

Agreements:

· Rules for the two HARQ-ACK codebooks for supporting different service types should be specified in R16 if the two HARQ-ACK codebooks are due to trranmit in resources overlapping in time
· FFS details, e.g., multiplexing and/or prioritizing or parallel tx

Agreements:

Reuse the R15 mechanism for the following scenarios:

· A URLLC SR collides with a URLLC HARQ-ACK (no other UL signals/channels), except for (to conclude the FFSs by RAN1#98b)

· FFS if the case in which SR with PF0 vs HARQ-ACK with PF1 needs to be considered.

· FFS SR with HARQ-ACK in PF 2, 3, 4

· URLLC HARQ-ACK collides with URLLC PUSCH (no other UL signals/channels) when the corresponding timelines are met

· To conclude by RAN1#98b for the error cases per R15 (especially for the cases when the timeline is not met)

Agreements:

In case URLLC (i.e., high priority) HARQ-ACK collides with eMBB (i.e., low priority) SR, down-select from options below (to conclude RAN1#98b):

· Option 1: Drop eMBB SR

· Option 2: Multiplex URLLC HARQ-ACK and eMBB SR if the multiplexing rule is met. Otherwise, drop eMBB SR. 

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· PUCCH formats
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) SR, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC SR if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· PUCCH formats, e.g. SR on PF0 collides with HARQ-ACK on PF1/3/4
· FFS: Resending HARQ-ACK or not after dropping.
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) HARQ-ACK, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK. 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC HARQ-ACK if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.
· Timeline

· Latency 

· Reliability
· Pre-defined rules or configurable rules or dynamically-indicated multiplexing
· FFS: Resending HARQ-ACK or not after dropping.

FFS details in case of a channel/signal being dropped in handling of collision of UL channels/signals

High proriorty vs. low priority HARQ-ACK is made known at the PHY layer (note: for SR, it’s agreed earlier)

Agreements:

For handling intra-UE collision in R16, 

· P/SP-CSI on PUCCH is treated with low priority.
· The priority of a SP-CSI on PUSCH depends on the 2-level PHY priority of the PUSCH conveying the SP-CSI. 

· The priority of a A-CSI depends on the 2-level PHY priority of the PUSCH (w/ or w/o UL-SCH) conveying the A-CSI. 

Agreements:

For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).

· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.

· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.

· FFS details of processing timeline issues, e.g.

· How to handle the case where the timeline condition is not satisfied.

· Necessity of a new timeline.

Agreements:

· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 
Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 
· Can be revisited especially if there is update from RAN2

Agreement

To resolve collision between UL transmissions, a UE performs the following: 

· Step 1: Resolve collision between UL transmissions with same priority. 

· Step 2: Resolve collision between UL transmissions with different priorities.

Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission

Agreement

When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols

5.2. Remaining issues 

5.2.1 Confirm WA for high-priority SR/PUSCH collision (E///, OPPO)
The following working assumption was agreed in RAN1#99:

Working assumption:
· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 

· Can be revisited especially if there is update from RAN2

This behaviour would follow Rel-15 without introducing new mechanism. Further improvements can be considered as part of the multiplexing/prioritization enhancements in Rel-17.
E/// proposal: 
Confirm the Working Assumption, i.e., If SR with high PHY priority overlaps with PUSCH with high PHY priority, drop the SR and transmit PUSCH.
OPPO proposal:

Confirm the working assumption that for handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective.
5.2.2 Enhancements for the case high-priority HARQ-ACK collides with high-priority PUSCH (Intel, HW)

Intel observes that issue of resource conflict involving URLLC HARQ-ACK and URLLC  PUSCH when timeline is not met is still open. According to Section 9.2.5 of TS 38.213, which goes as follows, UE does not expect this to occur.
Alternatively, some UE behavior can be specified when timeline conditions are not met. This would provide network more flexibility and realize the potential of the intra-UE prioritization feature in scheduling traffic with tight QoS constraints. For example, if PUSCH is scheduled by a DCI format and PDCCH corresponding to the PUSCH ends before the PDCCH corresponding to the HARQ-ACK and both PUSCH and HARQ-ACK are of high priority, UE prioritizes the HARQ-ACK and drops the PUSCH, and vice versa.
Intel proposal: 
Capture the below text proposal regarding collision handling of HARQ-ACK and PUSCH of high priority and update section 9.2.5 in TS 38.213.

-------------------------------------------- Text proposal starts for TS 38.213, Section 9.2.5 -----------------------------

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in Clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol [image: image231.wmf]0
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 of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
                                                                    ***** omitted text *****

A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions, except when PUCCH contains HARQ-ACK information and PUSCH is scheduled by either DCI format 0_1 or 0_2 where both HARQ-ACK information and PUSCH is of priority index 1. If a PUCCH containing HARQ-ACK information and a PUSCH that are in response to DCI format detection overlap, and if timing conditions above are not satisfied, and  both HARQ-ACK information and PUSCH are of priority index 1, where PDCCHs scheduling the PUCCH and PUSCH end in symbols i and j, respectively, a UE determines to transmit 
· PUCCH containing HARQ-ACK information if symbol i is after symbol j and UE does not transmit the PUSCH
· PUSCH if symbol i is before symbol j and UE does not transmit the PUCCH carrying HARQ-ACK information.
-------------------------------------------- Text proposal ends for TS 38.213, Section 9.2.5 ------------------------------

Huawei thinks that, firstly, when SR is positive with PF0 and HARQ-ACK is with PF1, reusing the R15 rule would mean that the SR is dropped. At the first glance, HARQ-ACK is often dynamically scheduled and it would be better to follow the gNB scheduling, i.e., prioritize HARQ-ACK. But, the transmission of the SR is triggered by the UE and the gNB is not aware of it in advance. Moreover, HARQ-ACK is not indispensable for data transmission while dropping the SR would lead to an extra transmission delay. Hence, it is better to prioritize the SR since it is more critical to the transmission latency. Secondly, when the timeline is not satisfied it is simply treated as an error case in R15. If this case is allowed in R16, enhancements are also needed to prioritize either HARQ-ACK or SR. Considering an immediate transmission of the SR is important to achieve a low latency, it is better to prioritize the URLLC SR over the HARQ-A/N.
Huawei proposal:

For Scenario-01 (URLLC SR vs URLLC HARQ-ACK), multiplex HARQ-ACK and SR on one PUCCH resource as in R15, except for the following two cases in which the SR should be prioritized and the HARQ-ACK should be dropped.

· a positive SR of PF0 collides with a HARQ-ACK of PF1,
· the timeline is not satisfied.

5.2.3 Enhancements for the case high priority PUSCH without UL-SCH collides with low priority SR (Intel, HW)

Intel proposal: 
Capture the below text proposal regarding collision handling of A-CSI in a PUSCH of high priority and SR information and update section 9 in TS 38.213.

-------------------------------------------- Text proposal starts for TS 38.213, Section 9 ---------------------------------

If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH, except when the PUSCH is of larger priority index and scheduled by a DCI format 0_1 or 0_2 with non-zero “CSI request”. If a PUSCH scheduled by a DCI format 0_1 or 0_2 with "UL-SCH indicator" set to "0" ,  a non-zero "CSI request", and priority indicator field set to “1” and the PUSCH overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the SR information.
-------------------------------------------- Text proposal ends for TS 38.213, Section 9 -----------------------------------

Huawei proposal: 
For Scenario-05 (URLLC HARQ-ACK vs URLLC PUSCH), if the timeline is satisfied, reuse the R15 rule to implement UCI piggyback on PUSCH, otherwise prioritize the later scheduled UCI/data channel and drop the earlier scheduled channel.

5.2.4 Cancellation timeline (E///, vivo, ZTE, Nokia, MTK, CATT, LGE, Intel, QC)
The following was agreed in RAN1#99: 

Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· The overlapping condition is per repetition of the uplink transmission

Some companies think the agreed procedure cannot apply to all collision cases:
ZTE proposal:

Proposal 1: If a PUCCH carrying with high-priority HARQ-ACK overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,1 +d1 after the end of PDSCH corresponding to the PUCCH transmission with high-priority HARQ-ACK, where

· Tproc,1 is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability

Proposal 2: If a high-priority DG PUSCH transmission with UL-SCH overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority PUSCH transmission with UL-SCH, where

· Tproc,2  is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability.
· Note: d_2,1=0 is for cancellation.
Proposal 3: If a high-priority DG PUSCH transmission without UL-SCH overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,CSI +d1 after the end of PDCCH scheduling the high-priority PUSCH transmission without UL-SCH, where

· Tproc,CSI is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability.
Proposal 4: If a high-priority PUCCH transmission carrying SR/BFR overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,1 +d1 before the first UL symbol of the high-priority PUCCH with SR/BFR, where

· Tproc,1 is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability.
Proposal 5: If a high-priority CG PUSCH transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 before the first UL symbol of the high-priority CG PUSCH, where

· Tproc,2 is corresponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability.
· Note: d_2,1=0 is for cancellation.
Proposal 6: In case multiple non-overlapping high-priority uplink transmissions collide with one low-priority uplink transmission at the same time, the starting symbol for canceling the low-priority uplink transmission is determined by follows:
· Step 1: Calculate the starting symbols for canceling the low-priority uplink transmission separately according to each high-priority uplink transmission by the solutions for the case that single high-priority transmission collides with single low-priority transmission. 
· Step 2: Choose the earliest symbol in Step 1 as the starting symbol to cancel the low-priority uplink transmission. 
vivo thinks the UE behavior is not clear for the case that the cancellation time of low priority channel is larger than the minimum processing time of the high priority channel. For example, when d1 is larger than d2. Before UE is capable to cancel the on-going low priority PUSCH transmission, the UE is scheduled to transmit the high priority PUSCH. Obviously, this scheduling should be avoided. That is, besides the timeline requirement of Tproc,2 +d1, the following condition should also be satisfied, i.e., the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than Tproc,2 +d1 symbols after the end of the last symbol of the PDCCH.

vivo proposal: 
When a high-priority CG-PUSCH transmission overlaps with a low-priority PUSCH transmission scheduled by a PDCCH in a slot, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than Tproc,2 +d1 symbols after the end of the last symbol of the PDCCH.
· The minimum processing time of the high priority PUSCH is extended by max {d1, d2} symbols.
Nokia proposals:
Proposal 3.1: In case a high priority UL transmission overlaps with a low priority UL transmission, the UE is expected to cancel the low priority UL transmission no later than the start of the high priority UL transmission.

Proposal 3.2: For the scenario of high-priority DG PUSCH vs. low-priority CG PUSCH:

· If the time from the last symbol of the PDCCH scheduling the high-priority DG PUSCH to the first symbol of an overlapping low-priority CG PUSCH is shorter than Tproc,2, the UE is not expected to be scheduled with the start of the high-priority PUSCH to be earlier than Tproc,2 +d2 after the end of the last symbol of the scheduling PDCCH.

· If the time from the last symbol of the PDCCH scheduling the high-priority DG PUSCH to the first symbol of the low-priority CG PUSCH is greater than or equal to Tproc,2, there is no need for a timeline extension.

Proposal 3.3: For the scenario of high-priority CG PUSCH vs. low-priority DG/CG PUSCH, it is up to UE implementation to make sure that the low-priority DG/CG PUSCH transmission can be cancelled before the start of the high-priority CG PUSCH.

Proposal 3.4: For the scenario of high-priority DG PUSCH vs. low-priority PUCCH (i.e. HARQ-ACK, SR, CSI):

· If the time from the last symbol of the PDCCH scheduling the PUSCH to the first symbol of the low-priority PUCCH resource is shorter than Tproc,2, the UE is not expected to be scheduled with the start of the high-priority PUSCH to be earlier than Tproc,2 +d2 after the end of the last symbol of the PDCCH carrying the DCI scheduling the high priority DG PUSCH.

· If the time from the last symbol of the PDCCH scheduling the high priority DG PUSCH to the first symbol of the low-priority PUCCH resource is greater than or equal to Tproc,2, there is no need for a timeline extension.

Proposal 3.5: For the scenario of high-priority CG PUSCH vs. low-priority PUCCH (i.e. HARQ-ACK, SR, CSI), it is up to UE implementation to make sure that the low-priority PUCCH can be cancelled before the start of the high-priority CG PUSCH.

Proposal 3.6: For the scenario of high-priority SR vs. low-priority DG/CG PUSCH or HARQ-ACK or CSI, it is up to UE implementation to make sure that the low-priority transmission can be cancelled before the start of the high-priority SR transmission.

Proposal 3.7: For the scenario of high-priority HARQ-ACK vs. low-priority DG/CG PUSCH or SR or CSI, there is no need for a timeline extension.

Observation 3.1: For CG/DG PUSCH collision, the scheduling restriction ‘The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols’ is either not applicable (HP CG canceling LP DG PUSCH) or needs to be considered as an additional Rel-16 restriction which was not required in Rel-15 (i.e. DG PUSCH canceling CG PUSCH). It is not clear which cases this scheduling restriction is intended for.

Ericsson thinks according to agreement d_2,1=0 is assumed for canceling. Since canceling of a UL transmission should be faster than performing a UL transmission it is our belief that d_2,2=0 can be assumed for cancelling even if a BWP switch is triggered.    
E/// proposal: 
For cancellation timeline,  d_2,2 = 0 is used in Tproc,2.
	Text Proposal for TS 38.213 V16.0.0, Section 9:

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

9
UE procedure for reporting control information
...

If a UE reports the capability of intra-UE prioritization], and UE receives a DCI on a PDCCH that triggers a PUSCH or PUCCH of higher priority index that overlaps in time with a PUCCH, PUSCH or SRS of lower priority index the UE cancel the PUCCH, PUSCH or SRS of lower priority index at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI that triggered the PUCCH or PUSCH of higher priority index, where  
-
M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d2,2 = 0  and d1 is determined by the reported UE capability [XXXXX],
-
In this case, the UE is not expected to be scheduled for the PUCCH or PUSCH by the PDCCH where the PUCCH or PUSCH starts earlier than N + d2 symbols after the end of the last symbol of the PDCCH, where 

· N = Tproc,1 if the DCI triggers a high-priority PUCCH comprising HARQ-ACK

· N = Tproc,2 if the DCI triggers a high-priority PUSCH

· N = Tproc,CSI or T’proc,CSI  if the DCI triggers a high-priority PUSCH comprising CSI report(s) or n-th CSI report, respectively  




In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
MTK proposal:

Observation 1: The (primary) goal of the agreement on the UE timelines for cancellation of a deprioritized transmission is to specify for the gNB the earliest point in time when a conflicting URLLC transmission may start.
Observation 2: Interpretation of the UE timeline as an exact actual point in time for starting the cancellation is counter-intuitive and puts unnecessary constraints on the UE implementation.

Proposal 1: The UE is allowed to start cancellation of a deprioritized transmission any time up to the first colliding symbol of the high priority channel.
CATT proposals:
Proposal 3:  Additional d2 should be added in the processing time of high priority channel only when the overlapping timeline condition is not satisfied.

· The overlapping timeline condition includes the timeline for UCI multiplexing (defined in section 9.2.5 in TS 38.213 [3]) and the timeline for overlapping between CG PUSCH and DG PUSCH (defined in section 6.1 in TS 38.214 [4])
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· FFS whether d2 is associated with SCS
Proposal 4:  When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· the UE is expected to cancel the low-priority UL transmission starting from Tproc,2 after the end of PDCCH scheduling the high-priority transmission, where

· N2 is selected based on the UE PUSCH processing capability of the serving cell with low-priority UL transmission if configured, N2 is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the serving cell with low-priority UL transmission.
· u is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH and the low-priority UL transmission. 

· d_2,1=1 is assumed for cancellation.

· When the high priority channel is PUSCH, the timing from the end of the PDCCH scheduling the PUSCH to the first symbol of the PUSCH should be larger than max(Tproc,2, Tproc,2’+d2). 
· Tproc,2 is the cancellation time for the low priority channel, which is determined by the parameters of the DCI for the high priority PUSCH and the low priority channel,

· Tproc,2’ is the minimum processing time for the high priority PUSCH, which is determined by the parameters of the DCI for the high priority PUSCH and the high priority PUSCH
· When the high priority channel is PUCCH for HARQ-ACK, the timing from the end of the PDCCH corresponding to the PUCCH to the first symbol of the PUCCH should be larger than Tproc,2, and the timing from the end of the PDSCH corresponding to the PUCCH to the first symbol of the PUCCH  should be larger than Tproc,1+d2

· Tproc,2 is the cancellation time for the low priority channel, which is determined by the parameters of the DCI for the high priority PUSCH and the low priority channel,

· Tproc,1 is the minimum processing time for the high priority HARQ-ACK, which is determined by the parameters of the DCI, the PDSCH and the PUCCH for the high priority HARQ-ACK.

LGE proposal: 
Proposal 4: When collision of UL transmissions happens in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from the later between

· Tproc,2+d1 after the end of PDCCH with the last starting symbol among PDCCHs scheduling the high-priority transmission and 

· N symbol before the start of the high-priority transmission with the earliest starting symbol among high-priority transmissions without the corresponding PDCCH

Proposal 5: Value d1 (and d2) is reported as UE capability separately for the following cases:

· When a high priority UL transmission overlaps with a low priority UL transmission in a slot on the same carrier

· When a high priority UL transmission overlaps with a low priority UL transmission in a slot on different carriers

Intel proposals:

Proposal 5: When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot,

· The UE does not expect to be scheduled with a high-priority UL transmission that starts before the earliest symbol in which the low-priority UL transmission may be canceled.

Proposal 6: Capture the below text proposal regarding collision handling of DG and CG PUSCH and update section 6.1 in TS 38.214.

-------------------------------------------- Text proposal starts for TS 38.214, Section 6.1 -------------------------------

If [a UE reports the capability of intra-UE prioritization], and if a PUSCH corresponding to a configured grant and a PUSCH scheduled by a PDCCH on a serving cell are partially or fully overlapping in time,

-
If the PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 1 (i.e., high priority), and the PUSCH scheduled by the PDCCH is indicated as low priority by having the [priority indicator] field in the scheduling DCI set to 0 or by not having the [priority indicator] field present in the scheduling DCI, the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the PUSCH transmission scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.


Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where

-
M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability [XXXXX],
-
In this case, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than max (M, N) symbols after the end of the last symbol of the PDCCH, where
-
N = Tproc,2 + d2, where Tproc,2 is the PUSCH preparation time of the PUSCH scheduled by the PDCCH using the associated PUSCH timing capability according to clause 6.4 and d2 is determined by the reported UE capability [YYYYY].
-
In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.

-
The UE is not expected to be scheduled for another PUSCH by a PDCCH where this PUSCH starts no earlier than the end of the prioritized transmitted PUSCH and before the end of the time domain allocation of the cancelled PUSCH.]

-------------------------------------------- Text proposal ends for TS 38.214, Section 6. 1--------------------------------

Note: Such considerations on time-lines are missing for other intra-UE prioritization cases, e.g., involving PUCCH carrying HARQ-ACK and PUSCH, etc. Further discussions in RAN1 are expected to decide on where and how these cases, involving at least one UL transmission other than PUSCH, are to be captured.

Qualcomm proposals:

To address the abovementioned issues, we propose the following additions and modifications:

	Modified clause (Section 6.1 of TS 38.214)


A UE is not expected to be scheduled by a PDCCH ending in symbol [image: image233.png]


 to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol [image: image235.png]


 on the same serving cell if the end of symbol [image: image237.png]


 is not at least [image: image239.png]


 symbols before the beginning of symbol [image: image241.png]


. The value [image: image243.png]


 in symbols is determined according to the UE processing capability defined in Subclause 6.4, and [image: image245.png]


and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
If the UE reports the capability of [intra-UE prioritization], and if the UE would transmit PUSCHs corresponding to a configured grant with a priority either not provided or set to 0 in configuredGrantConfig or PUSCHs scheduled by PDCCHs where the priority indicator field in the corresponding DCI is either not configured or set to 0 overlapping fully or partially in time with a PUCCH of a priority index 1
· If the UE is transmitting PUCCH to report HARQ-ACK information for a PDSCH scheduled by a PDCCH or in response to receiving PDCCH indicating a SPS PDSCH release: 

· the UE shall cancel the transmission of the PUSCHs starting from M symbols after the end of the last symbol of the PDCCH indicating PUCCH transmission at the latest, where

· M = Tproc,2 +d1, where [image: image247.png](2048 + 144).x274.T,




,  and d1 is determined by the reported UE capability [XXXXX], and [image: image249.png]


 corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the PUCCH and the PUSCHs. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI scheduling PDSCH and if processingType2Enabled of PUSCH-ServingCellConfig is set to enabled for all the serving cells with DCI scheduling PUSCH, [image: image251.png]


 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-2 and SCS configuration [image: image253.png]


; otherwise, [image: image255.png]


 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-1 and SCS configuration [image: image257.png]



· If the UE is transmitting PUCCH conveying SR, the UE shall cancel the transmission of the PUSCHs starting from the first overlapping symbol at the latest.
· In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.

The UE is not expected to be scheduled by a PDCCH with another PUSCH/PUCCH with a priority index 0 or with SRS where the transmission of the PUSCH/PUCCH/SRS starts before the end of the time domain allocation of the cancelled PUSCH.
The UE is not expected to be scheduled with PUSCH where the priority indicator field in the corresponding DCI is either not configured or set to 0 overlapping, either partially or fully in time, with a PUCCH with priority index 1 carrying the HARQ-ACK information in response to PDSCH without a corresponding PDCCH. 
	End 


	Modified clause (Section 9 of TS 38.213)


A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, 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 reports the capability of [intra-UE prioritization], and if, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, the UE determines to transmit

· a first PUCCH of larger priority index carrying SR, a second PUCCH of smaller priority index, and the transmission of the first PUCCH would overlap in time with the transmission of the second PUCCH, , the UE shall cancel the transmission of the second PUCCH starting from the first overlapping symbol at the latest. 
· a first PUCCH of a larger priority index reporting HARQ-ACK information for a PDSCH scheduled by a PDCCH or a PUSCH of a larger priority index scheduled by PDCCH, a second PUCCH of a smaller priority index, and the transmission of the first PUCCH or PUSCH would overlap in time with the transmission of the second PUCCH, the UE shall cancel the transmission of the second PUCCH starting from M symbols after the end of the last symbol of the PDCCH indicating the first PUCCH transmission or the PUSCH transmission at the latest, where M = Tproc,2 +d1, where [image: image259.png](2048 + 144) .x274.T,
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,  and d1 is determined by the reported UE capability [XXXXX], and [image: image261.png]


 corresponds to the smallest SCS configuration among SCS configuration of the PDCCHs providing the DCI formats, and the SCS configuration of the first PUCCH or the PUSCH and the second PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI scheduling the first PUCCH or PUSCH, [image: image263.png]


 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-2 and SCS configuration [image: image265.png]


; otherwise, [image: image267.png]


 is selected based on the UE PUSCH preparation procedure time according to Table 6.4-1 and SCS configuration [image: image269.png]



· a PUSCH corresponding to a configured grant of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE shall cancel the transmission of the PUCCH starting from the first overlapping symbol at the latest. 

-
 
The cancellation of the PUSCH with a smaller priority index when overlapping with a PUCCH of a larger priority index is described in [6.1, TS 38.214]. 
The UE is not expected to be scheduled with a PUCCH of a larger priority carrying the HARQ-ACK information in response to PDSCH without a corresponding PDCCH overlapping with a PUCCH of a smaller priority index on the same serving cell.  

The UE is not expected to be scheduled with a PUCCH of a larger priority index carrying the HARQ-ACK information for a PDSCH scheduled by a PDCCH overlapping with a PUCCH of a smaller priority index carrying the HARQ-ACK information for a PDSCH scheduled by a PDCCH on the same serving cell.
The UE is not expected to be scheduled by a PDCCH with another PUSCH/PUCCH with a priority index 0 or with SRS where the transmission of the PUSCH/PUCCH/SRS starts before the end of the time domain allocation of the cancelled PUCCH.
	End 


	Modified clause (Section 6.2.1 of TS 38.214)


The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying [image: image272.png]N. e {1,2,4812}



 adjacent symbols anywhere within the slot.
If a UE is not configured with [intra-UE Prioritization] and PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a UE is configured with [intra-UE Prioritization] and  the transmission of a PUSCH/PUCCH with a priority index 1  would overlap in time with an SRS transmission on a serving cell, the UE does not transmit SRS in the overlapping symbol(s). 
	End 


And Qualcomm also suggest to extend the timeline in the specification. Hence, we propose the following additions:

	Modified clause (Section 5.3 of TS 38.214)


If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after [image: image274.png]Morocs = (Ny +dyy +d;) (2048 + 144) - k274 T,



 after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-
N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-
If the PDSCH DM-RS position [image: image276.png]


 for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is [image: image278.png]12



 then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-
If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].

-
For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0.

· If the UE reports the capability of [intra-UE prioritization], and if the PUCCH of a larger priority index is overlapping with PUCCH/PUSCH of a smaller priority index, [image: image280.png]


 is determined by the reported UE capability [XXXXX].
	End


	Modified clause (Section 6.4 of TS 38.214)


If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting [image: image282.png]Tyrocz = max((N; +dyy +d;)(2048 + 144) - x27% - T, d, ;)



after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-
N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].
-
If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-
If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-
If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
· If the UE reports the capability of [intra-UE prioritization], and if the PUSCH of a larger priority index is overlapping with a PUCCH of a smaller priority index, [image: image284.png]


 is determined by the reported UE capability [XXXXX].
-
For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-
If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
	End


5.2.5 Cancelation order (QC)

During the last RAN 1 meeting, the following agreement was reached:

Agreement:
· To resolve collision between UL transmissions, a UE performs the following: 
· Step 1: Resolve collision between UL transmissions with same priority. 
· Step 2: Resolve collision between UL transmissions with different priorities.
However, this agreement is not always consistent with the cancelation timeline agreement reviewed in Section 3. For example, consider the scenario illustrated in following figure.
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According to this agreement, the UE would first resolve the collision between high priority channels, and then resolve the collision between the remaining high priority channel (in this case, it’s the PUSCH) and the low priority channel. However, according to the cancellation timeline agreement, the UE would need to prepare cancelling the low priority PUSCH starting from [image: image287.png]Tprocz +d1



 after receiving the first high priority PDCCH. In order to meet the cancellation timeline, the UE cannot wait to check whether the high priority PUCCH is to be cancelled by another high priority PDCCH scheduling a PUSCH transmission.

To solve the problem explained in Fig. 1, we propose to let the UE cancel the low priority channel. In other words, the UE first resolves the overlapping between the high priority PUCCH and the low priority channel, and then solve the overlapping between the high priority PUCCH and the high priority PUSCH. 
Qualcomm proposals:

	Modified clause (Section 9 of TS 38.213)


If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

-
a first PUCCH of larger priority index, 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 does not transmit the PUSCH or the second PUCCH

-
a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-
a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
If a UE determines to transmit 

· a first PUCCH of larger priority index in response to a first PDCCH, the first PUCCH overlaps with a second PUCCH or a PUSCH of smaller priority index, 

· a PUSCH of larger priority index scheduled by a second PDCCH after the first PDCCH, and the UE would multiplex the UCI of the first PUCCH on the PUSCH of larger priority index, 

the UE cancels the second PUCCH or the PUSCH of smaller priority index as described above. 
	End


5.2.6 CPU Release with Uplink Interruption (QC)

In the current specification, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH that carries the CSI report. However, in Rel. 16, and for a UE that supports the intra-UE prioritization capability or uplink cancellation indication, the channels that carry CSI may need to be cancelled. Hence, in order to not impose any additional burden on the UE for supporting these features, we propose to keep this behaviour unchanged even in cases when the uplink channels are interrupted. Hence, the following clarification is proposed to be added:

	Modified clause (Section 5.2.1.6 of 38.214)


For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:

-
A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.

-
An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report. 
-
An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.
If a UE reports the capability of [intra-UE prioritization] and if the PUCCH/PUSCH carrying the report is overlapping with a PUCCH/PUSCH of a larger priority index in time, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH carrying the report before cancellation. 
	End


5.2.7 Interaction between intra-UE UL collision and inter-UE UL cancelation (CMCC)

In CMCC’s view, the inter-UE UL cancelation behaviour should be done before intra-UE collision handling in order to avoid unnecessary drop. Taking the scenario in Fig.1 as an example: UE is scheduled to transmit overlapped PUCCH and PUSCH transmission in slot n and both PUCCH and PUSCH transmission are low priority. Meanwhile, UE receives the UL cancelation indication from network to indicate that UL transmissions in the last eight symbols would be cancelled. This is common case since that for eMBB UE, the scheduled PUSCH transmission usually occupies most uplink symbols in a slot and hence overlapped PUCCH and PUSCH scheduling is expected to happen frequently resulting in PUCCH piggybacked on PUSCH. In addition, since PUCCH and RACH related UL transmissions cannot be cancelled by UL cancelation indication, then eMBB PUSCH becomes the best target for URLLC UL traffic to pre-empt. In this scenario, if UE first multiplex its low priority PUCCH with low priority PUSCH and then cancels the last eight symbols of the PUSCH with UCI piggyback, the UCI would be cancelled. While if UE handles the inter-UE cancelation first, the PUCCH would be transmitted as scheduled and furthermore if the scheduled PUCCH conveys HARQ-ACK codebook, a lot of PDSCH retransmissions would be avoided.

CMCC proposal:

To resolve intra-UE & inter-UE UL collision, a UE performs the following:

· Step 1: resolve inter-UE collision between UL transmissions 
· Step 2: resolve intra-UE collision between UL transmissions with the same priority
· Step 3: resolve intra-UE collision between UL transmissions with different priorities.
6. Proposed corrections related to other URLLC enhancements
6.1. Corrections related to PDCCH enhancements
6.1.1 PUCCH resource determination for reduced size of PRI field (vivo, CATT, Pana, Samsung, QC)
In the PDCCH enhancement session, it was agreed that for DCI format 1_2, PRI field can be configured as 0-3 bits, one open  issue is how to determine the PUCCH resource when PRI is 0 bit. 

· Option 1: defined as the first PUCCH resource configured in the set

· Option 2: using a first CCE index to determine the PUCCH resource

Since the current PUCCH resource determination formula for the first resource set is as following.
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. Moreover, option 2 is better than option 1 from PUCCH resource allocation flexibility perspective. Thus, option 2 is preferred.

In addition, when PRI field is 1/2 bits, it should also be discussed whether to use a first CCE index to determine a PUCCH resource when there are more than 2/4 PUCCH resources in a PUCCH resource set.

vivo proposal: 
When PRI field is configured as 0 bit for DCI format 1_2, a first CCE index is used to determine a PUCCH resource.
CATT share the same view.
CATT proposal: 
The first PUCCH resource in the resource set is used in case of 0-bit PRI indication in a DCI.
A text proposal is provided below for PUCCH resource determination in 38.213 section 9.2.3.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
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 1 bit or 2 bits, the values map to the first 2 values or the first four values, respectively, of Table 9.2.3-2. If the PUCCH resource indicator field is not present, a PUCCH resource is provided by pucch-ResourceId obtained from the first value of resourceList.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Panasonic proposal:

PUCCH resource determination in case of reduced size PRI bit field is concluded. Down-selection can be from following options.

· Option 1: Reuse Rel.15 mechanism based on 8 PUCCH resources.

· When the size [image: image296.png]Reyccn



 of resourceList is [image: image298.png]Reycen =8



, PRI field values map to values of a set of PUCCH indexes, i.e., if the PRI field includes 0 bit, 1 bit or 2 bits, the values map to the first 1 value, 2 values or the first 4 values, respectively.

· When the size [image: image300.png]Reyccn



 of resourceList is [image: image302.png]Reycen = 8



, PUCCH resource is determined based on following equation (no change from Rel.15).

· [image: image304.png]TPUCCH
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· Option 2: Reuse Rel.15 mechanism based on [image: image306.png]


 PUCCH resources, where N is the number of PRI bits.

· When the size [image: image308.png]Reyccn



 of resourceList is [image: image310.png]Roprew = 2V



, PRI field values map to values of a set of PUCCH indexes, i.e., if the PRI field includes N bits the values map to the first [image: image312.png]


 values.
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, PUCCH resource is determined based on following equation.
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· Option 3: Reuse Rel.15 mechanism based on 8 PUCCH resources, except when the number of PRI bits is 0 bit.

· When the size [image: image320.png]Reyccn



 of resourceList is [image: image322.png]Reycen =8



, PRI field values map to values of a set of PUCCH indexes, i.e., if the PRI field includes 1 bit or 2 bits, the values map to the first 2 values or the first 4 values, respectively.

· When the size [image: image324.png]Reyccn



 of resourceList is [image: image326.png]Reycen = 8



 or if the PRI field includes 0 bit, PUCCH resource is determined based on following equation.

· Option 3-1 (no modification from Rel.15):
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· Option 3-2
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Samsung proposal: 
Conclude that PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources. There is no need for additional mechanisms.

	9.2.3
UE procedure for reporting HARQ-ACK

[…]
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 1 bit or 2 bits, the values map to the first 2 values or the first 4 values, respectively, of Table 9.2.3-2. If DCI format 1_2 does not include a PUCCH resource indicator field, a PUCCH resource associated with DCI format 1_2 is provided by the first value of Table 9.2.3-2. 
[…]


Qualcomm proposal:
the same mechanism used to indicate the PUCCH resource from the first PUCCH resource set in NR Rel-15 can be reused. Namely, the UE may determine the PUCCH resource based on both the PRI and the index of the starting CCE of the PDCCH. 
	Modified clause (Section 9.1.3 of 38.213)


For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: image331.wmf]UCI

O

 HARQ-ACK information bits, as described in Clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ACKNACKFeedbackMode = JointFeedback for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.
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. 
Denote by [image: image333.png]


 the number of bits for the PUCCH resource indicator and set [image: image335.png]Npar
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, 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: image339.wmf]PUCCH
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 is a value of the PUCCH resource indicator field in the DCI format. When [image: image348.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 for a PUCCH resource indicator field of 3 bits
	PUCCH resource indicator 
	PUCCH resource

	3 bits
	

	'000'
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'001'
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	'010'
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	'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


	End


6.1.2 Type-2 HARQ-ACK codebook determination with different DAI bitwidths (QC)
In NR Rel-16, it was agreed that both DCI format 1_1 and 1_2 can be used to schedule high and low priority HARQ-ACK codebook. On the other hand, the size of the DAI in DCI format 1_2 may be different in DCI format 1_1. In this case, the pseudo code in Section 9.1.3 in 38.213 for Type 2 codebook determination may not work if the UE needs to multiplex HARQ-ACKs corresponding to DCI format 1_1 and 1_2 in the same codebook. Another issue for HARQ-ACK codebook determination is that, when the size of the counter DAI in DCI format 1_2 is 0 bit, the UE can not detect missing DCI(s) corresponding to DCI format 1_2. To solve the above issues, we propose the following TP. 

	Modified clause (Section 9.1.3 of 38.213)
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 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image360.wmf]m

.
A UE does not expect to multiplex in a HARQ-ACK codebook first HARQ-ACK information scheduled by DCI format 1_2 and second HARQ-ACK information bit scheduled by DCI format 1_0 or 1_1 if the bitwidth of the counter DAI  in DCI format 2_1 is different from that of the DCI format 1_0 or 1_1. If the bitwidth of counter DAI field in DCI format 1_2 is configured to be 0 bit, a UE does not expect to multiplex in a HARQ-ACK codebook the first HARQ-ACK information scheduled by a DCI format 1_2 and second HARQ-ACK information scheduled by DCI format 1_0 or 1_1 or 1_2. 

	End


6.1.3 UE behavior when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (Nokia)
Following agreement was made in RAN1#99 PDCCH enhancements session:

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 
Nokia understands that the agreement is that a UE can always be configured to monitor both DCI format 0_1/1_1 and DCI format 0_2/1_2 in a BWP (if it supports DCI format 0_2/1_2). What is optional is, when both sets of DCI formats are configured, whether the priority indicator field can still be present in the DCI formats to dynamically indicate the priority or not. However, currently TS 38.213, as highlighted below, defines whether both set of formats can be configured in a BWP as a UE capability, which does not align with our understanding. Therefore, changes are necessary. 

	A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, 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.


In addition, the agreements above define the behavior when UE supports this optional feature. However, the UE behavior is not defined when the UE does not support this optional feature. To be more specific, for a UE not supporting this feature, when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, how to define the HARQ-ACK or PUSCH priority for each of the formats (given that one format cannot schedule different priorities). There can be two options:

· Option 1: Each format has a pre-defined priority. E.g. DCI formats 0_1/1_1 always corresponds to low priority, and DCI formats 0_2/1_2 always corresponds to high priority.

· Option 2: The priority of each DCI format is RRC configured. This would require additional RRC parameters.

Option 1 mandates that the two DL (or UL) formats correspond to two priorities, while Option 2 still allows the flexibility of mapping the two formats to the same priority. For example, for HARQ-ACK priority, even though PDSCH scheduled by DCI format 1_2 may be for URLLC, the HARQ-ACK priority does not necessarily need to have high priority, especially if the latency requirement is too stringent and does not allow HARQ retransmissions. In this case, Option 2 would still allow both DCI format 1_1 and 1_2 to be associated with low HARQ-ACK priority, while for PUSCH, DCI format 0_1 can be configured with low priority, and DCI format 0_2 can be configured with high priority. In our view, this function can also be extended to the UEs who support the optional feature of dynamic priority indication in this case.

This can be done by adding a new RRC parameter for each DCI format, which is what is assumed in the TP below. Alternatively, we can update the agreed RRC parameter PriorityIndicator-ForDCIFormatx_x (which takes the value of {enabled}) to Priority-ForDCIFormatx_x with the value set {0, 1, ‘dynamic’}, where ‘dynamic’ means the priority indicator field is present in the DCI format.
Nokia proposal: 
When both DCI format 0_1/1_1 and 0_2/1_2 are configured to be monitored in a BWP, in case the HARQ-ACK/PUSCH priority is not dynamically indicated in the DCI, each of the DCI formats 0_1/1_1/0_2/1_2 is RRC configured with either low or high priority for HARQ-ACK/PUSCH (RRC impact). Adopt the following TP to TS 38.213 Sec. 9:
	TP to TS 38.213 Sec. 9
9
UE procedure for reporting control information

<Unchanged text is omitted>

A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. 

-
If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. 

-
If [Priority-ForDCIFormat0_1] is configured, the priority index of a PUSCH scheduled by DCI format 0_1 is given by [Priority-ForDCIFormat0_1]. 

-
If [Priority-ForDCIFormat0_2] is configured, the priority index of a PUSCH scheduled by DCI format 0_2 is given by [Priority-ForDCIFormat0_2].

-
If [Priority-ForDCIFormat1_1] is configured, the priority index of a PUCCH with HARQ-ACK for a PDSCH scheduled by DCI format 1_1 is given by [Priority-ForDCIFormat1_1].

-
If [Priority-ForDCIFormat1_2] is configured, the priority index of a PUCCH with HARQ-ACK for a PDSCH scheduled by DCI format 1_2 is given by [Priority-ForDCIFormat1_2]. 

-
If the priority indicator field is present in DCI format 0_1 or DCI format 0_2, the priority index of a PUSCH scheduled by DCI format 0_1 or DCI format 0_2 is given by the priority indication field.

-
If the priority indicator field is present in DCI format 1_1 or DCI format 1_2, the priority index of a PUCCH with HARQ-ACK for a PDSCH scheduled by DCI format 1_1 or DCI format 1_2 is given by the priority indication field.

-
A UE does not expect the priority indicator field to be present in DCI format 0_1, DCI format 0_2, DCI format 1_1, or DCI format 1_2 if the UE is configured to monitor PDCCH for detection of DCI format 0_1, DCI format 0_2, DCI format 1_1 and DCI format 1_2 in an active BWP and the UE does not indicate a capability [priorityIndicatorInMultiFormats]. 

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, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit

-
a first PUCCH of larger priority index, 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 does not transmit the PUSCH or the second PUCCH

-
a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 

-
a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 

<Unchanged text is omitted>


6.1.4 HARQ-ACK CB with the new DCI formats 0_2 and 1_2 (Nokia, CATT, Pana)
Nokia observed in some places DCI formats 0_2 and 1_2 by 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).
Nokia proposal:

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

6.1.4.1 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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-
PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image363.wmf]max
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.

<Unchanged text is omitted>
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 HARQ-ACK information bits, for a total number of [image: image365.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, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: image366.wmf]c
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 defines a total number [image: image367.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image368.wmf]c

 corresponding to the HARQ-ACK information bits.

<Unchanged text is omitted>
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, the UE determines a number of HARQ-ACK information bits [image: image370.wmf]ACK

-

HARQ

n

 for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: image371.wmf]å
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 where 

-
[image: image372.wmf]received
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 is the number of transport blocks the UE receives in PDSCH reception occasion [image: image373.wmf]m

 for serving cell [image: image374.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: image375.wmf]m

 for serving cell [image: image376.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: image377.wmf]m

 for serving cell [image: image378.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: image380.wmf]m

 for serving cell [image: image381.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

6.1.4.2 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: image382.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: image383.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: image384.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: image385.wmf]2

N

 symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: image386.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 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: image387.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: image388.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: image389.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: image390.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: image391.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

6.1.4.3 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 on any serving cell [image: image392.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 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: image393.wmf]c

 and [image: image394.wmf]m

 loops, the UE sets [image: image395.wmf]UL
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 where [image: image396.wmf]UL

DAI

V

 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: image397.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: image398.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 that includes a DAI field with first DAI field value [image: image399.wmf]4
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 or with second DAI field value [image: image400.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 on any serving cell [image: image401.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.
<Unchanged text is omitted>


CATT proposed the similar CRs for TS 38.213:

-------------------------------------------------- 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
For a serving cell [image: image402.wmf]c

, an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: image403.wmf]c
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: image404.wmf]U

n

. If serving cell [image: image405.wmf]c

 is deactivated, the UE uses as the active DL BWP for determining the set of [image: image406.wmf]c
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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 [image: image407.wmf]1

K

 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 DCI format 1_1 and DCI format 1_2 on serving cell [image: image408.wmf]c

, [image: image409.wmf]1

K

 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 DCI format 1_2 for serving cell [image: image410.wmf]c

, [image: image411.wmf]1

K

 is provided by dl-DataToUL-ACK for DCI format 1_1 and by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2
b)
on a set of row indexes [image: image412.wmf]R

 of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: image413.wmf]0
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)
on the ratio [image: image414.wmf]UL
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 between the downlink SCS configuration [image: image415.wmf]DL

m

 and the uplink SCS configuration [image: image416.wmf]UL
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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 Clause 11.1.
*** 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: image419.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: image420.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: image421.wmf]3

N

 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: image423.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: image424.wmf]c
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 of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: image426.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: image429.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: image431.wmf]m

 for serving cell [image: image432.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: image433.wmf]m

 for serving cell [image: image434.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: image435.wmf]m

 for serving cell [image: image436.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: image438.wmf]m

 for serving cell [image: image439.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 format, in any of the [image: image440.wmf]c
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 occasions for candidate PDSCH receptions by DCI formats or SPS PDSCH on any serving cell [image: image441.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 or DCI format 1_2 with a counter DAI field value of 1 on the PCell in the [image: image442.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: image443.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: image444.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: image445.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: image446.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: image447.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. [image: image448.wmf]0
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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: image450.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: image451.wmf]c

 and [image: image452.wmf]m
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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: image455.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: image456.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 a format with first DAI field value [image: image457.wmf]4
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 or with second DAI field value [image: image458.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: image459.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
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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: image461.wmf]X
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----------------------------------------------------- End of text proposal ------------------------------------------------------
Panasonic provides the similar proposal.

Panasonic proposal:

When both DCI format 0-1/1-1 and DCI format 0-2/1-2 are configured to be monitored per BWP, 1-bit field can be configured as the PHY identification of the priority.

6.1.5 PUCCH resource indicator field in DCI format 1-2 (Pana)
Panasonic thinks that the remaining issue is whether it is possible that gNB configure different values of the number of PRI bits for two HARQ-ACK codebooks respectively configured in PUCCH-Config. Based on the above second working assumption, the number of bits for other HARQ-ACK feedback related fields, such as PDSCH-to-HARQ feedback timing indicator, beta offset indicator, DAI, CBGTI and CBGFI, are maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The same handling should be reasonable for PRI bit fields.
Panasonic proposal: 
Confirm the following working assumption with the addition of PUCCH resource indicator.

· When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1-1 and 1-2 for DL, 0-1 and 0-2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is maximum of the bit width for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment.

· PDSCH-to-HARQ feedback timing indicator

· Beta offset indicator

· DAI

· CBGTI and CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1-1 and DCI format 0-1)

· PUCCH resource indicator
7. Discussion prioritization during RAN1#100-e meeting

According to RAN1 Chairman’s guidance, some (e.g. three) essential issues should first be selected and focused in the RAN1#100-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 7-1: Companies’ views on essential topics for RAN1#100-e

	
	Topic
	Companies which think it is essential

(Please add your company name if applicable)

	2.2.1
	Type 1 HARQ-ACK codebook construction for sub-slot based operation (3 vs. 2 companies)
	Nokia, HW, WILUS, CATT (not support), Spreadtrum (not support)

	2.2.2
	Sub-slot length for ECP (1 company)
	Samsung

	2.2.3
	Extend K1 value range (1 company)
	CMCC, Spreadtrum (not support)

	2.2.4
	Additional sub-slot configurations (1 company)
	Spreadtrum

	2.3.1
	Clarifications for K1 unit (5 companies)
	E///, vivo, Xiaomi, CATT, LGE

	2.3.2
	Clarifications for applicability of sub-slot to other UCIs (3 companies)
	vivo, CATT, Spreadtrum

	3.2.1
	Separately configured parameters (3 companies)
	CMCC, APT, IDC

	3.2.2
	More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority (4 vs. 2 companies)
	Nokia, OPPO, CATT, Fujitsu, Samsung (error case), QC (error case)

	3.2.3
	DAI related issue (1 company)
	WILUS

	3.3.1
	Clarifications related to different HARQ codebooks (6 companies)
	E///, vivo, Nokia, OPPO, IDC, DCM

	4.2.1
	Confirm WA for PHY priority indication in DCI (8 companies)
	Xiaomi, OPPO, Fujitsu, Pana, Samsung, LGE, Intel, Spreadtrum

	4.2.2
	Priority of A-SRS triggered by other DCI formats (7 companies)
	E///, vivo, CATT, Samsung, LGE, CMCC, Spreadtrum

	4.3.1
	Correction related to [intraUEPrioritization] (2 companies)
	Nokia, Intel

	5.2.1
	Confirm WA for high-priority SR/PUSCH collision (2 companies)
	E///, OPPO

	5.2.2
	Enhancements for the case high-priority HARQ-ACK collides with high-priority PUSCH (2 companies)
	Intel, HW

	5.2.3
	Enhancements for the case high priority PUSCH without UL-SCH collides with low priority SR (2 companies)
	Intel, HW

	5.2.4
	Cancellation timeline (9 companies)
	E///, vivo, ZTE, Nokia, MTK, CATT, LGE, Intel, QC

	5.2.5
	Cancelation order (1 company)
	QC

	5.2.6
	CPU Release with Uplink Interruption ()
	QC

	5.2.7
	Interaction between intra-UE UL collision and inter-UE UL cancelation (1 company)
	CMCC

	6.1.1
	PUCCH resource determination for reduced size of PRI field (5 companies)
	vivo, CATT, Pana, Samsung, QC

	6.1.2
	Type-2 HARQ-ACK codebook determination with different DAI bitwidths (1 company)
	QC

	6.1.3
	UE behavior when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP (1 company)
	Nokia

	6.1.4
	HARQ-ACK CB with the new DCI formats 0_2 and 1_2 (3 companies)
	Nokia, CATT, Pana

	6.1.5
	PUCCH resource indicator field in DCI format 1-2 (1 company)
	Pana
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